pe tetareseg est 


ed Ty x 
Ts ti habe We tid oow ne 
tem Phe bts owe 
tse 


peereasaeeres 
etigeieier3 


iY 
Wena 
pala ht 
Retitetere 


Feit 


Kren 
it i 


} 


aXe 
ee 


sevast 


Brat 


tie 


We 
Pen 


rats lit Si 


AER 
aut aainate tar 
But 


bya 
Ei Sayan 
Pex 


ENGINEERING LIBRARY 


THE UNIVERSITY 


OF ILLINOIS 
LIBRARY 


G2\.05 


MAA 
v.23, 
ole 


1 he 
f iN 
way 
ye 
1) 
{ 
i i 
a 
UE 
Ht) 
Hite 
+ 


j 
’ 
Tia ae 
ety 


eho: 
i 


MACHINERY 


Index to Vol. XXIX 
September 1922—Aueust 1923 


1923 
THE INDUSTRIAL PRESS 
140-148 Lafayette St. 
New York 


~ oe 


VOL 
ON 90 ine VD 


SA WAH AU 
pe 
‘ 


APR 1S he 


/f ' gms 
ie | ad | t — y] 
MA 


Index to MACHINERY 


A 

Abbreviations and Symbols, Standardization of. . 
Abrasives, Screens for Sand-blast........... 
Accidents, Oarelessmess and.......... Mictioisne 
Accidents, Prevention of Power Press. S. N. 

TEPC Mogae sist ae cay SAI ies noisier ne oso 
Accidents, Results of Efforts to Prevent...... 
Accounting in the Jobbing Shop, Cost. Ludwig 

CR PORIUGE: Piss, cova: ao Se is OR eee Iota ae 
Accuracy, Unmecessary......-+-e- eee eee eeee 
Acetylene Generator, Milburn........-- - 


Acme Machine Tool Co.: I 
Gincinnati-Acme Hand Milling Machine.... 
Cincinnati-Acme Universal Flat Turret Lathe. 
Cincinnati-Acme Universal Turret Lathe..... 

Adams, Arthur H., Personal Of Hrs eels. se Mas 

Adams, Ogden R., Personal of...-..-++-+---- e 

Adapters, Design of Machine. H. P. Losely...- 


Adjusting Milling Machines for High Speeds. 
Gee wo Metzger... 2 te ts le ene ts 
Adjusting Screws for Universal Chuck Jaws. Joe 
WMEER OIE ates cle © ale es tiie cledanane = senile choles 
Adjustment for Bushing, End Thrust. George 
FAME eA, caetepers Seta els ar = uate none ees (0 2° 
Advice, Free Engineering.....---- tends 
‘Aeronautic Exhibition to be held in Sweden, 
International ....--2- see eee reece ens 
Aeronautical Terms, Glossary OL Me ated es Slee - 
Africa, Market for Pumps in Mouth «ser eie's she 
Aikman, Walter M., Obituary of OSes Cahir. abe 4. 
Air Chuck for Irregular Casting. Edward H. 
Tingley ...-++-+-> Sams ois ape uo o Sie Gan Cacia 
Air Sev caor Valves, Salvaging. Stanley P. 
Gould ee al Be eis eat «a eteigaise's 
Air Congress, International....--+--++-++5+° 
Air-dried and Kiln-dried Wood..-- i ET or 
Albany Hardware Specialty Mfg. Co. 


n Hacksaw Frame...---+---- eee 
Vay a Punch with a Die. Elam Whitney. - 
Allen, L. ge 

Babbitt state atiere wiecebe! 0)" 
Selection and Use of Babbitt Metal....-+---- 
Allen, W. C., Personal Of datcle wide. oles. steltatinjetiote se 
Allen, W. H., Personal Of ee treteie aro whelle wleleyetene 
Alloy No. 287, Aluminum Copper...-++-++++> 
Aluminum-copper vee a ot pe oF ica oe 
inum Copper oy No. cee 
fier een Match Plate Patterns, Casting. James 
AMET IT CS iotre tone) =: cio mtn) =detojevoleioinit pele >N “1c, cacy" ** 
Aluminum Solders 
‘Aluminum, the Increasing Use OF sess oh annetahe teice ie 
American Broach & Machine Co.: 
Bench Broach Press..----++--+++++r+2e++% 
Vertical Broaching Press..-+----+---> KaNe 
Broach and Assembly Press Aye ee ec 
American Drop Forging Institute: 


Annual Meeting ‘ 
American Electric Fusion Corporation. 
Spot Welding Machine......- 5 
American Gear Grinder Co.: — 
Spur Gear Grinding Machine...... 
American Gear Manufacturers’ Association : 
Semi-annual Convention ....--+--+++serere 
Seventh Annual Meeting......-.-++-+-+:+:- 
Work done by the Standardization Commit- 
tees 
American Kron Scale Co.: : $ 
Riveting Hammer and Concrete rallies crene 
American Machine Tools in France........-- 
American Machinery and Tools in Europe. - The 
Future of. A. L. Valentine.......+-++-- 
American Pulley Co.: 
Pressed-steel Shafting Hanger. 
American Saw Filing Machine Co.: 
Saw Filing Machine.........-----+eee ees 
American Society for Steel Treating: 
Convention 
Steel Treating and Drop-forging Conventions. 
Annual Meeting 
American Society for Testing Materials: 
Annual Meeting 
PA TAVITA PPL GOTINS pu ste de ott ty ous 6 8ien aie fen silon Saalencnensus 
American Society of Mechanical Engineers: 
John Lyle Harrington, New President...... 
Annual Meeting 
Annual Meeting .....: 
Spring Meeting . 
Safety Conference 
An Opportunity for the A. 
Spring Meeting ..... 
American Tool Works Co.: 
Automatically Oiled Geared-head Lathe... 


Sikes Wes tersoe 


Radial Drilling Machine.......... PE one 3 

Tool-room Lathe «« . bs o-. 22s cece ses fend 
American Welding Society, Meeting of........- 
Ames Co., B. C.: 

Dial Gage Universal Attachment........... 

REMAP ALC sien sta ws oes PM oteys cats) latenoMer oh eutixbi 376 
Ams Machine Co., Max: 

Manufacturing Pails and Tubs............ 

RATT SUILELON 6c. oy. « o's, see a aio"ere ol Bi elelm itecnus 
Anak: 

Punching Evenly Spaced Holes in. Metal 

Sheets: 2... 5. ROTATE SE Bey CREO ESS 

Analyze Steel before Condemning Heat-treatment. 

Arthur: T:: Collins...... eet a soe preter siTs 


Anderson Die Machine Co.: 
Hopper Feed for Tapping Machine........ 
Anderson, Hugold: 
Bench Filing Machine...... 


493 


Aneaerson, W: Bs Persopal Of © ocecs celine wae 254 
Andrew, Edwin L., Personal of.............. 581 
Angle, Draftsman’s Combination Scale and. Gus- 
caves oH. Bahr <2. rare tiete sltetens au ebatenet ss acy! . 8xO 
Angle-gages, Laps for. Joe V. Romig....... 224 
Angle-plate,-. Coats, Universal...:.. .wslesscr. Js 739 
Angles, Calculating Resultant. Edward Heller.. 394 
Angles for Bevel-Gears, Cutting............. 312 
Angular Faced Block, Determining Height of. 

VWs Gud EL OURO eve: cds, Petehy atts) ray aE SME ep tar 475 
Angular Faces, Tool-room Formulas for Locating 

Holes in Work with. W. G. Holmes....... 966 
Angular Work, Button Method of Checking. W. 

GE MAELOIMRGS Paces: ateiece Oaeree tie ecweke ec eilee eens « 605 
Anthony, Frederick E., Personal of......... 250 
Anti-friction Lincshaft Bearings, Tests on. J. F. 

MGC TIN CShe Me iuenens caerseeens gus, seo enele See) LOS 
Apprentice School, Starting an. Warren Ichler. 217 
Apprentices, Examinations for Patent Examiners 

VL EON oc bewrelhas et ols aasifariey cuca eas tC) i ee 832 
Apprenticeships. A Cel ea 248 
Apron, Pangborn Protective Hood and........ 493 
Arbor for Lathe, Stub. Elmer C. Cooley..... 645 
Arbor Press Greenerd Cam-operated Motor-driven 659 
Armstrong, H. H.: 

Improving Inspection Methods............. 303 
Armstrong, John, Obituary of...... Mebistscss OO 
Armstrong-Blum Mfg. Co.: 

Motor-drivent ELacksaw. snyarice sveded « & ciesehst os 1 323 
Arny, Louis W.: 

Making Leather Belts Endless. 

Daw daratel eh cpetert wilevehshecensiedeuesesbus « aot eho < >. 898 

Biers en SPR NN Se Asc nee Ay are EE ae eae Se 1003 
Arrangement of Shop Equipment.............- 20 
Assembly Press, American Broach and........ 828 
Assembling Balls in Bearings. T. Covey........ 139 
Assembling by Conveyor. Warren Ordway...... 103 
Assembling Geneva Stop-wheel Mechanism...... 724 
Assembling Pistons in Cylinders, Method of. 

Walter’ sO aritelo pers scien syatae: se¥aud-tee aheker ees ace 58 
Assembling Press, Oilgear Broaching and..... . 651 
Atkins & Co., E. C.: 

Metal-eutting, Machine, cre cps, 20Snts,cae 3 ace hos 490 
Attachment, Ames Dial Gage Universal........ mie) 
Attachment for Lathe, Ball-turning. 5 A SB 

Sovereign!) (ce ween 6 ore ae Qeiststrens Mestad sicacis 32 
AuPustine, iy. By) Personal Of <4 sntar eyeweiie wile = ene 750 
Australia, New Form of Invoices for.......... 334 
Automatic Bar Machine, New Britain Sextuple. 327 
Automatic Machine Co.: F 

Coulter Thread-milling Machine........... 907 
Automatic Machines, New Use for. Charles W. 

i Ofe Pees Si Peo OAOnOGOED On et Bers tats KOO 
Automatia Wrench Co. of America: 

Gordon Automatic Wrenches.............. 495 
Automobile and Truck Production.......... 416 
Automobile and Trucks, Increasing Use of..... TO1 
Automobile Connecting-rods, Milling. Charles 

ispiaeeibeceshovel.” sapere aie Gea eh er acd, Cen een cinta 433 
Automobile Cylinders, Reboring. George Wilson 700 
Automobile Front Axles, Manufacture of. Ed- 

WaTolen Es MP ELa TOI OME: eetenst se acca eNels, ais ahsila lee 939 
Automobile Industry’s Future, the............ 606 
Automobile Industry; the British.....:..... 616 
Automobile Numbering Device..............- 465 
Automobile Pistons, Centering and Facing..... 95 
Automobile Service Station, Re-turning Crank- 

USE ANUP, core cba eat coferia ata itys: Saha Mahan cents cers 280 
Automobile Shop Practice, New Book ,on...... 579 
Automobile’ Statistics for 1921.......0.:5.. 396 
Automobile Truck Rear Axles, Machining. Har- 

oldies MD eislanicharders eterna eressicreoes molec chee oe 193 
Automobile Wheels, Making Welded Pressed- 

beat Ter er tetas! ie Sele Oe a ce eet acelin ce aet ro ss |e T57 
Automobiles and Trucks in October, Production 

0) feo. 6, GRA coctoiS Ao AG AOD LO ecae ) Scoeae Cee 300 
Automobiles and Trucks in the United States, 

PeTOAWELSOTIN KOE setts stole nA ste a cea n de wre cena eis. > 106 
‘Automobiles’ in ‘Great Britain. ..<;......-... 880 
Automobiles, Production of....... Peiiee st. SD 
Automotive Engineers, Society of: 

Meeting of Automobile Production Men...... i, 

Anal! Meeting 25 arrets wostete ce ests, ate = 5.2 6 481 

Production” Meeting’. 2. 5.9.5. 2%. Bet y ars. Orgies 

Tra chOUmeNLGGuin dt: fie0, teretats ss ele ateiereier ets vite e 694 

FING = SUCHIN Sno... farciels witie « SEIS ters sha ee 859 
Automotive Industry, the........ CO RO ua ROLES 833 
Automotive Maintenance Machinery Co.: 

“Qentrimatic” Cylinder. Hone: ....%...... 830 
Axles, Machining Motor Truck Rear, Harold F. 

lar chandienc. saateul eis ocekinsiaaeteisratehs send oMe; dhe 193 
Axles, Manufacture of Automobile Front. Edward 

ee E Ls ELOM (irs is craeeLovetenalic: oc levelent sc eutie tear es 939 
(AVES. Soddere ek CLSONAL iOL/..0;6 sheets <1 duel es! a ® sevens Sah. 

B 
Babbitt from Locomotive Cross-head Shoes, Tool 

for Removing, 4.) H. sHensoni.is cise. 2s) 780 
Bapbitt) Metals ehi. “DnAllond. Sisal ss: ope azerens: 2% 114 
Babbitt Metal, Methods of Chemical Analysis of.418 
Babbitt Metal, Selection and Use of. “L. D. 

Allens) wisi. ssratautes seteiwispass aoe oe ee 211 
Babbitt Specifications, Standard............-- 460 
Babbitting Fixtures .........+e+- fe 959 
Bacon, S. N.: 

Prevention of Power Press Accidents....... 473 

Bending Tubing ......--- Fic He 3 TRE Ola Ce oo ieee! 

The Use of Photostat Prints..........-+- oe “662 
Badger Tool Co.: 

Automatio Grinding Machines..... los plete eR 

Valve Stem Grinding Attachment with Maga- 

gine Weed cs cncieiela seeretalbe’ etgss. ys db srcofore mith OA 


Bahr, Gustave F.: 


Draftsman’s Combination Scale and Angle... 810 
Panerai A Te Obituary O88 naan sis ees bo «» 250 
Baird Machine Co.: 

Six-spindle Chucking Machine............ 238 
Balancing Machine, Gisholt..... 7 ete OT ate onsls 910 
Balancing Plant Equipment............ eee sae 
Baldus, P.: 

Piercing, Flanging and Blanking Die....... 603 
Ball Bearings in Textile Mills. Howard N, 

PASCO) Meter ey a stale tae ahs. oder andes oi aes.” «6 OO 
Ball, Martin H.: 

Tapered Washers for Attaching Hangers to 

T-Deamiaee Ais a Se AR AL ee a ccleatte 24 399 

Holders for Square Tool Bits........... - 986 
Ball & Roller Bearing Co.: 

Centerless Grinding Methods.............. 721 
Ball Bearings for Railway Equipment......... 348 
Ball Bearings, ‘‘Strom’’ Double-row Radial.... 411 
Ball in the Lathe, Turning a. E. W. Cable... 224 
Ball-turning Attachment for Lathe. He Hi; 

Sovereign cama ate sda se ie tes 32 
Balls in Bearings, Assembling. T. Oovey..... 139 
Band Saw, Oliver Motor-driven............. 743 
Band Saw, Racine Metal-cutting............ 326 
Band Saw with Feeding Table for Slitting and 

CUBE EU ON Ma eo needa ee ee TE 626 
Band-sawing Machine, Oliver............... 572 
oer anes New petats Sextuple Automatic. 327 

ar Stock at a High Rate of Speed, Cutti 
tata Co., Inc.: en ee ata 

rolonging the Life of Forgin fea! te ten. 
Bardons & Gliver: see Se 

Turret; Lathes’... .... scaheval steno hate steteretey & 904 
Barnes Drill Co.: if 

Heavy-duty Gang Drilling Machine......... 495 
Barrel for Small Parts, Tumbling.,......... 729 
Barrel); Sand. Blast, Pangbom.:........0.... 322 
Barrels, Combination Clutch and Brake for 

uma 1711 Bias tale apace etoue eidhe ee cae see eke 155 
Barrett-Cravens Co.: 

Lrack se latiorm. ey. csslecsssietss si jetialducalias eee eh nee 326 
Bartlett, Edwin E.: h 

Greenerd Cam-operated Motor-driyen Arbor 

Press yas send eit oiaiia, re SASin wie. Serensy etait aay he 659 
Bartlett, G. M.: vi 

iHitciencys cf i@hains Drives......06 220 oes 169 
Bates, Alton N., Obituary of........... 665 
Bates, R. E.: va 

Speed-ahanging Mechanism............... 137 
Bath & Co., Ine., John: 

Internal Thread. Micrometer.............. 492 
Baumanh Ao Hy Personal® of... 4: 2 ocielio. u 586 


Baush Machine Tool Co,: 


Multiple-spindle Drilling Machine.......... 234 
Beard Tool Co., L. O.: 


Inside Micrometer and Height Gage........ 239 
Bearings, see also Ball, Roller, etc. 

Bearing Material, Genelite—a New. B52 G: 

Gilson Bator eke: Wooten snveenonetel cre acter tedéter rete ee 123 
Bearing, Replacing a Broken. M. E. Duggan... 477 
Bearing to Facilitate Production, Redesigning 

Ernnnionme, Meas UesaN wh ocak is mee eee 223 
Bearings and Bearing Metals. Christopher H. 

Birerbatmiee ne hese ieee. oes or caine eee 298 
Bearings, Rollway ‘‘Maximum-type’.......... 996 
Bearings, Tests on Anti-friction Lineshaft. J. F. 

MeGuinness: * ee nicisudeiokcie ss aan cis sis SLOSS 
Beaudry & Co., Ina 

Lavery HAMMEL MIDIG ae ctte si oes che eve: athe eco. siese 408 
Becker Milling Machine Co.: 

Cherrying se Attachinient.. seleeiasree <cesencitis «eo SB 
Becker ia) bug e Persorial mot tei tne ene iyo 332 
Beebee, J. H.: 

Preventing Steel from Warping during the 

Hardening ss Process's ie siacka ae as lcaraie. 63S 

Setting Spirit Level Glass...... EO {29 
Belgian Design, Nut-tapping Machine of. A. L. 

Valentine staqshatsie sketeisaeiors’s re Snap eos »» 146 
Belgian Engineering Standardization Committee, 

Wior k= (Of mii tersisin aicetl a snc o ty can Miesabe. otha eril ane 93 
Belgium, 1912-1921, Value of Machine Tools 


and Metal-working Machinery Exported to.. 213 


Belt, Determining Length of Rolled.......... 144 
Belts, Determining the Length of Rolled. W. 
Hite MS CHADHOPStIN ¢ te seit Pitas rep sustere nod elas ¢ 384 
athe Endless, Making Leather. Louis W. Arny. 
cesar aici cacuciele chat Miaahe eterno eek COS 
Ze emer e aan se mene ratte stiob'ey cu'aP sions ot samt ise) pane ote 1003 
Belting, Standard Tests for Leather.......... 371 
Bement, ‘Clarence §.; Personal of... .s:00cs 0 586 
Bending Butt-welded.” “Pipes ..n<tocd «wale cdc esa 398 
Bending, Hydraulic Bulging and............. 381 
Bending Large Pipe. Charles O; Herb........ if 
Bending Machine, Wallace... S20. ......:... 655 
Bending Overflow Pipe for Automobile Radiator. 
ae : Ame HOnee get riac siecle rs wiser any oes 482 
Bending Roll, Punching Machine and Spacing 
Mable, Oleveland (4777s < nz nye els « olen oe o-« lee 
Bending Rolls, Power Calculations for. A. L. 
Hoberts. 57. slew BS Hen aiteehs Sis caie Minverace tenets 512 
Bending Tubing. S. N. Bacon... ccss... 22 477 
iRennett-) james (O:, Personals oles ea cite ce © ors 1006 
Berger, Carl F., Personal of...... aralA aie « -. 665 
Bernitt, Charles E.: 
Automatic Feeding Device for High-speed 

rinip ae reeer a ivi Siete sites sie toa, sve. eheast 621 
Berrestord; “A. W.,, Personal, Ofs.6. 0 os< 02 © > cutee Sf 
Berry, Harold P.: 

Design of Split Circular Screw Machine Form- 

Hig TOOIS Wasepeis aye. © ete Re Clowcitucnc (c.Cyok ater 309 
ATS Ws ee et rEn Ua de i eel work o due 581 
Bevel Gear Cutting, Improvised Attachment for. 

Robert Mawson......sie005 Selsltareisicns| ele NOUS 


Bevel Gear Cutting, Improvised Attachment for 


—Correction Se OPS ES Diy SOs Siete 500 
Bevel (Gears and Pinions, Roughing. Franklin 

BD EFORESF 4... 5 RY IRD cuttotcss, apa. e 9 cs 0 26 287 
Bevel Gears, Computing Pitch of. George F. 

Nordenhelia’ 2. 03 Ob 49 sescia sateen «eee yode 886 
Bevel Gears, Cutting. Franklin D. Jones...... 38 
Bevel Gears, Cutting Angles for............ 312 
Bevel Gears, Cutting Spiral Type. Franklin D, 

TLOR Waive se coy cela pai deg, buekets Sisin bolo austen aie ee ee 204 
Bevel Gears, the Gleason Works System of. F. 

E. McMullen and T. M. Durkan.......... 227 
Bevel Gears with Formed Cutters, Cutting 

ivan lini Ds sO CS. ccnnc enclte olen enmene ran aay eenteneks 363 
Bicycle Frame Parts, Making Pressed-steel.... 184 
Bierbaum, Christopher H.: 

Bearings and Bearing Metals............- 298 
Bjornberg, S. O.: 

Quality Control in Gear Manufacture....... 623 
Black, I. Bernard: 

Follow-die for Piercing, Bending and Blank- 

dug usSmall Parte acts. se nieie nee ele herons ses 60 

Centering and Recessing Tool for Automatic 

Sorew . Machines 6237 075 sev saad skeet we 644 

Blanking, Drawing and Piercing Die........ 970 
Blair, David K.: 

The Machine Tool Market in New Zealand.. 375 
Blanchard, Frederic W.: 

Duplex. (Coil “Spriug.< suveka crs se Ae ole ete 983 
Blanchard, Harold F.: 

Machining Motor Truck Rear Axles........ 193 
Blanchard Machine Co.: 

Automatic Surface Grinding Machine...... 570 
Blanchard, Winslow, Obituary of........... 752 
Blank Diameters for Drawn Shells) W. L 

Speier AIR MEN Cache CIEL Ocuea © tO-ccetetigased 349 
Blanking and Forming Die. ‘Charles E. Fitz- 

EERIE Peerarecpichice cs coin -Fleretfols talateMensuel aioe Mentclls to tateU sae 380 
Blanking Die for Spacing Collar, Piercing and. 

Dut AAe PIONEER! «co 4 nic ce Fd ¢ Reads Haig als 4 223 
Blanking Die, Piercing and. John A. Honegger 308 
Block, Determining Height of Angular Faced. 

Wine Ce, WRERG SINGH shai, Pons aie tenauc tetemete, aha aye aianertiere 475 
Blount Co., J. G.: 

Combination Grinder and Buffer.......... 240 
Blow-tonchjn a Curmer. eyipn.cictis.otiectee ahem ememenare siete 578 
Bock Bearing Co.: 

Inspecting Bearing Rollers by Machine...... 94 
Bolt and Cap-screw Shaving Machine, Cook.... 329 
Bolt and Rivet Header, National Automatic-feed 

SemIchOb ie wes © are ce wsieoace q Cesta «, oats alley oer 75 
Bolts, Standardization of Nuts and. Andrew J. 

MGI WATT Ol) a. cn & oo) eu Cis wiaentd a cede dee eee ee 44 
Bolts; Stud) . Weroy M. Currys. ..5. cea. yaa. 113 
Book Review: 

Automobile) Shop “Practice... 2. «asta <4 - 579 
Booth Electric Furnace Co.: 

Electric Melting Furnace.)..... 2c) sine eee n= 819 
Borgeson Tool & Machine Co., Ine. 

PMOTICATOE SD pci cee cl ie deci wre el ees 328 
Boring and Reaming Fixture for Watch Plates, 

HapeUWbtayet Reema a6 BOrcho cit. cea ote alt c'ocan char 639 
Boring and Turning Machine, Continuous...... 817 
Boring Automobile Cylinders, Re-. George Wilson 700 
Boring-bar Head, Adjustable. J. T. Longdon.. 811 
Boring, Chuck for Holding Round Work While. 

Victor, “go! o..ce. ie cietates aud eedetonee 888 
Boring Equipment, Underwood Portable Cylinder 825 
Boring Head, Bruce Eccentric...........+.. 10 
Boring Head, Edlund Adjustable............ 78 
Boring Machine, Builder of Cylinder.......... 418 
Boring Machine, Bullard Pipe Coupling....... 315 
Boring Machine, Large Gear Cut with a Hori- 

BOVCAN GS BE es) Sue ous ae oes cel ieneper apelle renee. @id ls) 3) ars 306 
Boring Machine, Niles-Bement-Pond Car-wheel.. 820 
Boring Machine, Semi-automatic Cylinder...... 324 
Boring Machine, Storm Portable Re-......... 411 
Boring Tool}, Hand-operdfed. 22). sctc.susie anes 747 
Borkenhagen, John J.: 

Spreading T'ool for Split Cotter-pins....... 58 

Dell wie for 'Gas-burner’ Pipe. 7-5 ee 641 

Gas-heated Soldering Iron..............-. 728 

Machining Bushings on a Vertical Drilling Ma- 

lime e SAC sett Sa | as ee 807 

Rool-room. Dra wings: serene) ye eee 762 
Boston Hammer Co.: 

Dropshammer ' 6 05, jkr, wees oon eae ee 664 
Bosworth, Fitch §S., Personal of...........-.. 502 
Bowman, Henry R.: 

Degrees of e Curvattire. 94s oe nae ae. 394 

Locating the Decimal Point in Slide Rule 

Galewlations 15.9. 6 ees eee ee 414 
Boxe Oo.) Ines A red aos) Can cease Meanie 

“Load Lifter’ Electric Hoist.......... 243 
Box-rails and Stringers, Midwest Steel........ 318 
Box Turning Tool Equipped with a Cross-slide. 

J. H. Davis & Joseph Demmer...... 476 
Boxes) Metal, (Straps ior. 6.4 ne ne 541 
Bracket, Making a Mold for a Large. M. E. 

useAN | crothe aN ae Siacs Beto ; 283 
Brake, Cincinnati Power Press............. : 153 
ee for Tumbling Barrels, Combination Clutch 

CLD SSC p ere a a MORO SERE ier ae Wares atin Meas) rs, heen 
Brake, Stabilizer for Prony J. W. Rockefeller 

Ende ef tuted a Ns toate a chet kets) nor Sen RO ee 
Brake, Whiting Solenoid: ....:5.......... tis 
Brandt, E. C., Personal ee Pe E16 
Brad; Colocing ¢Shkedb. 2: / 1... eo eee 812 
Brass, Lubricants. for Drawing). o70 se. ae. 646 
Brass Melting, Electric Furnaces for......... 432 
Brass Stock, Cutting Off. George L. Lind. . 311 
Brazil, Catalogues Desired in.............. 856 
Breeden, Williamy Personal: of; 520 oe 006 
Bridges, Use of Motion Pictures in Advertising 
i 1s haloes Siae APM Hate atcwvea se Sone eh ee 783 

ritish ae 
British, Balas Toseviee eect ae in. lone 
British Metal-working Industries, the: 

: Wet Fre ag CREE SOE tr oe. Alot Py. 19 

pe Re ee aN es See eel ee eae 145 

Bar ee We OER eg Ca Sas Sv gata Bn eae 187 

Fe RES al ee as es ee OR ei 313 

2 aUic\ hiv Sirinat o, ave frahs sale or eh ciaee WA Rea a ae 355 

Ce rome cme Shree CaM Se eee ae = 442 

FEM os Taree We toyed To tin'e fe Le ayer as cy ah REND Fa, Bee 523 

: ee ee ERE PE re ee en” 647 

Ce ao ar re ee Seer te eee eae 692 

LO athe Fad drei & MOE er eLS AE  ee 778 


DEP ese tse wersreluicee Were ne og toa mot 3 897 
USF means is seise te teas aelon oh oils. aie gel Masiietabie ts eMenovs (ere aaieta 985 
British Specifications for Standard Shafting . 460 
British Standard Pipe Thread and Gage Dimen- 
sions. Charles G. Spice..... ORG OR OREMOICRS 271 
Broach and Assembly Press, American........ 828 
Broach for Keyseating Hub. George E. Hodges 644 
Broach of Extraordinary Size........-+..+-++++5 628 
Broach Press, American Bench.......++-+-++-+ 323 
Broaches, Sharpening Square. George E Pe 
LCase sine cueeeiellone Cova 019) tee iere tn bee eee eee 2 
Broaching and Assembling Pros, Oilgear.....-- 651 
Broaching Kink. Harry Moore..... ees eres 729 
Broaching Machine, Lapointe Hydraulic.....-- 902 
Broaching Machine, Oilgear High- bore © Sieh woe 70 
Broaching Press, American Vertical. edts.2) CaS 
Brown & Sharpe Mfg. Co.: 
Ground Form Gear-cutters.....-.--++-+++>5 - 233 
Speed Indicator. < .\.) sie asie)-) = erie =) Ane tr 240 
Micrometer Cases ....2.-ee eee ee reeeees 329 
Indicator Attachment .....--+++eeeseesee 494 
Screw Machine Products Made in Less than 
Mhree Seconds’... 0 eevs.naeus ois eeaieee Giclees 507 
New Automatic Manufacturing Type Milling 
Machines ccs cits « ciate bao) + eo eitserellat oflelretiaty nite. ike, 519 
Stainless Steel Rule ........--- 
Stainless Steel Rule ......-2--+eeeeevsere 
Brown, Charles M.: 


Buying Tool Steel Performance 
Brown, E. S.: 


Two-jaw Chuck with Removable Center....-.- 643 
Brown, John P., Personal of....-+--++ss++es 832 
Brubaker & Bros. Case Wal 

Spiral-fluted Staybolt i ig eMSeoe en daMOKG Orth ONC 746 
Bruce Eccentric Boring Head.......--- G6 410 
Bryant, BE: J., Personal of... .isi% see ss <i 832 
Buckwalter, T. V.: 

Can Tapered Roller Bearings be Run at High ~ 

Sy ukNie oie oie Citise,c) no bata & BovteOhcr ono ENC ov 107 
Buethe, Charles H.: 
Determining the Diameter at the End of a 
Tapered Rod. ..i-++-20sseue sass e me 57 
Buffer, Blount Combination Grinder and...... 240 
Buffing Lathes, Mitchell Polishing and....... 78 
Buffing Machine, Hisey-Wolf Grinding and... .1000 
Buffing Wheels, the Manufacture of. Bradford 

PRED Fie iSe Re stale gig rs assaueleal cai eneme 881 
Bulging and Bending, Hydraulic.........-+.-++ 381 
Bullard Machine Tool Co.: 

Pipe Coupling Boring Machine.......--.- 315 

Hand-feed Levers on Bullard ‘‘Maxi-Mill’”’. 746 
Bultman Co., F. H.: 

Fatigue Testing Machine.) fs < rete etateme eee tre 654 
Bureau of Standards, the Work of the........ 439 
Burke Machine Tool Co.: 

Automatic: Tapping, Machines. a aiem. se 325 

Heavy-duty Bench Drilling Machine........ 655 

Motor-driven Bench. Drilling Machine....... 1001 
Burlingame, Luther D.: 

Screw Machine Products Made in Less than 

Whree” SECOMAE's ..4 ce wade tele ve derwuehel Wel \lel ones 507 
Burnishing Machine for Ctankshaft Beh at 

Jonn > Hy > Collitis)? . is. «0's Mi eBe TICLE Casi Vi2 
Burnishing Piston-ring Grooves. H. G. Frantz 307 
Burroughs Co.: 

Making Steel Molds by Hobbing...”...... 936 
Burton, Harry: 

Formula for Finding Crest Radius of Whit- 

WOME MCMTERAS. Aisa rite cocbets fo cactus tae open eee 982 
Bushing, Combination Spot-facing Tool and Drill. 

Charlee: SiS. se Gulver nee pis. dissents, «a eee 57 
Bushing, End Thrust Adjustment for. George 

Hise Ea to 2 bos cur eis ome tage ta ve: oh a 809 
Bushings, Danly Standard Leader and Dowel-pins 

Bs os SOS RRNA See 5. Sieh fen. sere wiee |  ena 997 
Bushings on a Vertical Drilling Machine, Machin- 

ing: ~John, Jd... Borkenhagen® <6 acts <1.) wee 807 
Bushings, Standardizing Bearing. 188 
Business Conditions, Improvement in ‘British. .1006 
Business) ‘Countesy (cite fe aun pee. Aes 970 
Business, the Upward Trend of. A. W. Henn. 775 
Button Method of Checking Angular Work. W. 

Go UHOID Neat ibe tates -aieedl gv cae es cans ielians, io Ree 605 
Butt-welding Machine, Thomson............ . 414 
Buying Tool Steel on Amalysis.............. 148 
Buying Tool Steel Performance. Charles M. 

BRGWH pias sc talseeshtyees Atcha ee) ade 2 SL Me 366 
Buying Tool Steel Performance. R. Poliakoff. 515 
Byrney Louis) W., Personal ‘of: 02500. 01 se oe 254 

Cc 
Cable, E. W.: 

Turing: a; Ballin’ the Lathe.w0..-.e ... «6 224 
Cable, Herbert W.: 

Arrangement of Information on Drawings.... 348 
Cable Reel, Forbes & Myers......:.-....0. 328 
Cadwallader lice ees 

Standardization of T-slots........../...0... 62 
Calculator, Gilson Circular. 7.:......:-..... 161 
Cam-grinding Attachment. J. E. Collins...... 699 
Cams, Design of Harmonic. ©. O. Rhys...... 934 
Cam Slot in a Reference Gage, Grinding a. 

WaelheNéeles\s.0.4 sine. ake eRe eee 443 
Cams for a Textile Machine, Milling......... 555 
Cams, Milling Profile of Small Internal Charles 

Sy mOUNCL ata Rt: vidte,o/ 8 Salant coe pin EA 56 
Campbell, Inc., A. C x 

Nibbling Machine Rie get shui: ic mow ehatee ES 233 
Canada, the Water Power ‘of Os eo ce cnt ees 932 
Ciantelo, Walter: 

Method of Assembling Pistons in apa 58 
Cap-screw Shaving Machine, Cook Bolt and. 329 
Car Shortage, Prevention/of49...c.¢5.0.0sne. ae 885 
Carbon in Tool Steel, Amount of........... 646 
Cardullo, Forrest E.: ; 

Mechanical Transmission of Power: 

seh ie sot Fe Oe ceri hoe amare agai ils 85 
Caries ae a ie OR PAE Sv rare een 9, 201 
, pection Gage for Robert 

MA WSOM~ = i500 ott a. SO ee. ee 642 

ee Tool & Machine Co.: fitecs Zz 
ulti-angle Sine Plate........... 

Carlson ge Plicr’® vj), 600) Aten serie i a ea os se 

Carlton, 1, | F.,~ Personal sf. ean tae 416 


Carman, A. G.: 
Equipment for Making Die-castings 


4 


Dies for Die-castings: 


Metals” Used for Die-castings as aero eens ase 
Carpenter, James M., Obituary of...... eS aare 
Carr, Clyde M., Personal of... 
Carr, Clyde M., Obituary of........ . 
Casehardening, Local 
Casehardening with Cyanide Bath..........- he 
Cases, Brown & Sharpe Micrometer......--- 
Casey, Herbert D.: 

Ten Years of Cooperative Education. .......- 
Casting Business, Improvement in Steel...... 


Casting, Contraction and Shrinkage of Metals 
and “Alloys: AN 2 cick. cus.neeeeenene Aer od i 

Castings, New Applications for Steel..... : 

Castings, Results of Investigations and Research 


on Malleable 
Castings, Two Principal Steps in Making Malle- 

able-iron 
Castings with Long Straight Slots, Making Steel 
Castings with Stampings, Replacing. 
Cast-iron Thermit Welds, Preheating.... 
Catalogue Indexes should be Complete. 

Near 
Catalogue Sizes, 
Catalogues Desired in Brazil...... 
Catalogues for Mexico, Correspondence and.... 
Catalogues Requested for Chile..........-- ae 
Catalogues Wanted by English Library... 
Center of Gravity as Related to Volume...... 
Center-punch Locating Block. Joe V. Romig. 
Centers, the Development of High- speed. 

Thomas © Bish ..« ¢.0.. «aero tele eet nee 2 
Centering and Facing Automobile Pistons...... 
Centering and Recessing Tool for Automatic 

Screw Machine. I. Bernard Black......... 
Centering Machine, New Design of.......... 
Centering Machines, Pratt & Whitney...... ae 
Menterless Grinding Machine, Detroit........ 
Centerless Grinding Methods..... 3 
‘*Oentrimatic’” Cylinder. Hone... .1aieeene as 
Cerium, as an Alloy Metal, Effect of. 
Chain Drives, Efficiency of. G. M. Barthott. 
Chambersburg Engineering Co.: 

Punching and Shearing Machines + sie Matgepecdoae ae 
Change-gears for Fixed Centers, Designing. 

Fl. Manning © 2. scs-« 6 «= wc > oteliataienenee nen 
Chapman, Cloyd M., Personal of........ Ae 
Chapman Electrical Works, P. E.: 

Soldering Machine... ... .<\.).:1 pene aeons 
Chart, Easy Method of Reading a. N. G. 


a 


Standardizing. 


Gunde elie, ele) .4, 38 


Chart for Determining Speeds and Feeds for In- 


ternal Grinding. R. L., Morgans. ogee see 
Charushin, V.: 
Dimensions for 
Chatter Marks, Gause., of 9 ./: sie 
Check Marks on Steel 'Tools.t.225.,neee eee 
Checking Drawings. William H. Kellogg...... 
QOherrying Attachment, Becker........ 4 
Chile, Catalogues requested for........... Pais 
China, Industrial Machinery in....... 
Chrobaltic Tool Co.: 
“Fire-Armor’’ Containers 
(Chromizing —..'. s,.ctes-s+5.0 eee ae 
Chuck for Holding Round Work while Boring. 
Victor) Hugo. eas ae eee 
Chuck for Irregular Casting, Air. 
Tingley «0.0.02 6 sce elcke cueneran ae ae 
Chuck, Foster-Barker Wwanchless............ 
Chuck Jaws, Adjusting Screws for Universal. Fos 
V. Romig aed 
Chuck, McCrosky Qnick-change Drill........ 
Ghuck, Rockford Spring= Ayer = eee 
Chuck, Supplementary Jaws for Boring Mill. Foe 
V. Romig 
@huck, Thomas “Wrenchless: }% 51.0. seers 
Chuck with Removable Center, Two-jaw. 
Brown, oos 35s e's, 00> aps 2 ee eee one 
Chucks, Spiuning. D. ©. Oviatt...%. oe aie 


eee eee 


Chucking Machine, Baird Six- ain ek rhehsociane athe tee 


Chucking Over-size Pistons. Scene 
Ohurchill Machine Tool Co.. “Ltd: 


Cincinnati Gear Cutting Machine Co.: 

Simplified Gear-hohhing Machine........... 
Cincinnati Lathe & Tool Co.: 

Geared-head Lathes 
Cincinnati Planer Co.: 

Open-side © Planer. . «<< s<:s's= siesta ieee ne 
Cincinnati Shaper Co.: 

Power Press. Brake... «4 « » «sss Renee 
Circles, Determining Length of Tangent to Two: 
W. G. Holmes ~. 2... sige. chetste cme einen 
Mamp, Adjustable Reaming. Elmer ©, Cooley. 

(amp for Work-holding Fixture. F. Server. 
Clamping Arrangement for Punching Die, Stock-. 

R. HH. Kasper. s:. 98 \ sie Sle cst ee 
Clamping Device for Dreses Radial Drilling Ma- 

chines, Power 
Clark, Reginald, Personal 
Cleaning Tapped Holes after Hardening. 

Graves 
“Ole-Forge’”. Drills) 4... 95-2 te ociie ee 
Cleveland Armature Works: 

C. A. W. Electric Grinders........ EN PS Lcuurie: 
Cleveland Automatic Machine (Co.: 

Double-end Threading Machine.......... = 
Cleveland Instrument Co.: 

Electric Recording Pyrometer......... SEAR ee 
Cleveland Punch & Shear Works Co.: 

Bending Roll, ae hice and i ei 

Pablao we iene eae 

Cleveland Twist Drill Co. : 

“Ole (Forge’’ Drills. b 
Cleveland Universal Jig Co.: 

ee Drill ais 1's eaSlen tn giana eokeNiesuamranial eee ane 


Clutch, Conway 
Clutch Designs, Toothed-. (©. M. Linley. 


Clutch for Driving Pulley, Safety. E. EB. ‘Lakso 


818 
831 


823 
664 


656 


155 
827 
213 
221 


Clutch Teeth, Fixture for Milling and Under- 


cutting. J. T.. Longdon........ it Fad +. 848 
Clutch, Wood's Improved Friction............ 73 
utehes, Twin-disk. i... ss cesses Tape Riis, 831 
Coal, Advantages of Pulverized....... Reale se 832 
Coal Underground, Storage of.............. 708 
Coats Machine Tool Co., Inc.: 

RISUMae UE BOOMMOCURE crocs eal eras « susmenrs c.s.0 242 

Universal Angle plate ........ Sebeiedsiaiets toh >. 739 
Cochrane-Bly Co.: 

MCERI-BA WING JMTACUING! cls 5 hecseelereieip © ¥.0 6.0.0 998 
Coffman, Allen B., Personal of. a Sees eee 832 
Coils, Tool for Winding Resistance. Cc. E. 

PARCELS bh ie aceNei kia PE hs anaie eee otinieaRie-):«, s..% 360 


Colburn Machine Tool Plant of the Gonsolidated 
Machine Tool Corporation of America: 
Gang Drilling Machine.......... ave o20 


Cold-rolled Strip Steel, Manufacture of. OIG LONG 812 
Golling, Arthur i, Personal of...%.5.5...5-6. 416 
Collins, Arthur L.: 
PTMACACAT ae FRORORICI Mey wits bi sls cis Salle elalelebane ie 497 
Separating Nickel- steel. Bars from. Mixed 
“Us: Sulit ae ee declan it ace RO ete ete au 5 544 
Inspection of Raw Materials.............. 640 
Analyze Steel before Condemning Heat-treat- 
OHMS crete ciene a sae armisnsi etter: tual Saige larcitecee S 701 
Laboratory Tests Reduce Grinding Wheel 
AMOUR a Negrete) les cue. 'e) oa 8. orieqecinerti'e: waco: vcs ca" 809 
Testing Fuel Oil before "Acceptance. Seta acon te 894 
Separating Steel Chips from Oil........... 982 
Collins, John E.: 
Automatic Feeding for Punch Press........ 471 
Cam-grinding Attachment................ 699 
Burnishing Machine for Crankshaft Bearings. 772 
Collins, Paul A., Personal of..... Sib hoes 665 
Collinson, Harry, Personal of..... ae Ser 832 
“<coloring* Sheet Brass....-.225 0... croc Se 


Combination Machine, Triplex.............. 654 
Combustion Control Co.,: 
Temperature and Pressure Regulator....... 578 
Comment—Making Welded Steel Tubing. R. 
MPCMMRIC OL MECH Ear y B06 (5 (5S. cnc feelin a: SheMet © eats 511 
Comparator, Hartness Modified Screw Thread - 571 
Cone Pulley Design, Formulas for. Laurence . 


PURSRNENG * coe re revra feirera ie + 435 
Cone Pulley Steps to give Constant ‘Beit “Tension, 

Proportioning. Wi. We Sohnson 2240)... 8 143 
Cone Pulleys, Lining up. J. E. Fenno.... 645 


‘Connedting-rods, Making Wills Sainte Claire. 
Fred R. Daniels: 
2. lel sketes Bias ees tale ees oe tee cee LOS 
PMN castet tes che otc in aieice sce s bo Sle eee scar w- 295 


Connecting-rods, Milling. Robert Mawson.... 142 
Connecting-rods, Milling gale geothus Charles 


MGIPGEIMANN © & Sos; osu snais Mindi Ces 3 Oe 223 
Consolidated Tool Works, Ine.: 

EIWCRSA Be UADAG GT oehs (occas elton eseielsso Atenciore #2« 160 
‘Containers, Chrobaltice ‘‘Fire- Armor” ae enh Sia. 
Contract be Worded? How should a Royalty. . pus 
monventions, Utilizing Time at...2<s.s.22. +. 944 
Conveyor, Assembling by. Warren Grdway.... 103 


meanveyor, éoller fors.'.cc bled. cance 
Conway Clutch Co.: 

Hixpansion Clutch ...5.c00ces cc essccc se 827 
Cook Co., Asa S.: 

Bolt and Cap-screw Shaving Machine....... 329 
Cooley, Elmer C.: 

Pitch Line Indicator Attachment. e ne 

SiubpArborfor. athe. uote ct ee istics. OAD) 

Adjustable Spertetn, GUAM Die eS ates ota son, 983 


Copeland, A. W., Personal Shee Po Cts in ee aaa i. os 
Copper Alloy Castings, Aluminum,.:..... at 463 
Copper in 1922, the Production of ne agen Ses 674 

‘Coppering Steel Wire Parts. Donald" 4. 
TEICUEN ayer SRP ga a a re . BT 
Cordes, Fred K., Personal .Of- ele ciel bas Se 665 

‘Core-box Construction, Improving, M. E. 
RYE RES MEP LCP ch ciroccuie tale) > usGs ake: ftins-s\.6, ev scevlie. sc. cas 728 


‘Core-box, Easily Constructed. M. E. Duggan... 682 
Core-box? Why a full. M. E. Duggan. 2 
‘Correction-—Improvised Attachment for Bevel 


SSC STMMOUEUN SE UN er, tickers elit Art Resys ag Ates ooe, 500 
‘Correction—Merger of “Machine Tool Manufac- 
BUSCON MET rere rsh erin) tachetos gitie cae ce wail, 329 


a MPEORIILA MERA ol cis e lcle ove erence axsiesone cehene & 794 
Cost; Finding and’ Cost Cutting............. 356 
Cost Keeping, the Object of............... 37 
Cost of Materials, Prices, Wages and. F. N, 

MERC MOON Motes Sse crr sie Gheioe wok bien eink 21 
Cost Reduction “by Improved Machinery.. ~. 944 
Sartcne ea Ont Ot, Personal of... 5. .:./0 cs we elec 750 
‘Cotter-pins, Spreading Tool for Split. John J. 

BOTRENNSPOR ied sk ees 8 A ea ae aa ee OS 
Mouch,, Of W. Personal of; .4.%. 0. Srepeaie ee OS 
Coulter Thread-milling Machine.............. 907 
‘Countershaft Box, Roller-bearing Loose Pulley 

PUFA CME ets ela wVieuetis, Totland es fevered a0 'ei.<, acetone Bae e 919 
Countersinking and Tapping Machine, Edlund 

MVEA cece ect ter dsr oe: oti emo ee a a1 teas lstecote, e's 408 
Coupling Boring Machine, Bullard Pipe..... Sie 
Coupling, Parker Tubing. ...........e%0% 2 6OD9 
Coupling, Robinson Air-hose.............. ~. 324 
Coupling, Steel-Flex Cut-spring.............. 158 
Couplings and their Use, Flexible........... 194 
Couplings, Flexible. John J. Serrell......... 91 


POOUTSOOY] LUGIMORS. Tereteiels. seve wlerele sis ole aire a OO 


Covey, T.: 

Assembling Balls in Bearings............ ao AUER) 
‘Cracks or Check Marks on Steel Tools...... 2 808 
Cracking of Emameled Ware..............0. 384 
Crafts & Co., Arthur A.: 

Diamond Tools as Cost MReducers......... 33 
Crane, Gould & Eberhardt Shaper Jib. eset 
orange aa. Mo Personal’ of (iG aie eo 3 weet OOS, 
Orankshaft Bearings, Burnishing Machine for. 

J Ohetieee Ge POOMENSI g, scala S Giateds Shs 6 aise) oc eneie T72 


‘Crankpins in an Automobile Service Station, 
Be COTES 0 8 ES OAC, Aura Se na Peer 


Crankshafts, Designing Power Press. P. A. 
io (oo es Ne Sek Oe ee a eee Cth a ares ~. 284 
Crates for Shipping, Strength of Wooden...... 173 
Crescent Washing Machine Co.: 
Metal Parts Washing Machine....... ae sme LO: 
Metal Parts Washing Machines.......... a= O91 


Cross-head Shoes, Tool for Removing Babbitt 


from Locomotive. H. H. Henson......... 780 
Cross-slide, Box Turning Tool Equipped with a. 

J. H. Davis and Joseph Demmer.......... 476 
Crucible Investigation, Graphite............ 597 
Culver, Charles §.: 

Milling Profile of Small Internal Cams..... 56 

Combination Spot-facing Tool and Drill Bush- 

LS MAM ss, ects so lgeta Chota Same Marois & « & 57 
Cunningham, M. F., Personal of)... s.ca000.. 581 
Curling Die with Arbor. D. A. Nevin........ 885 
Curry, Leroy M.: 

Dtud Bolts) sais Sysieks Ba: «i, Sis, slate ter sie c 113 
Curtis, Frank W.: 

Using the Turret Lathe for Small Lots...... 266 

Proper Location. of? Dowels... 03.60). 0% 2 606s 554 
Curvature, Degree of. Henry R. Bowman..... 394 
Curves, Drawing Irregular. Charles P, Thiel.. 982 
Cutter Grinder, Reed-Prentice. 2... 0... 0.68.65 910 
Cutter Grinding on a Production Basis. Donald 

Ay eRELampsorn satel «-elesaran re lekowt) WG) sMouchEie wehe 450 
Cutter, Inexpensive Formed Milling. George C. 

ELATIN.EM AI.) Wales ic MPR « Sie orale SUT ieniesie 115 
Cutter, Koch Drilling Machine 8 a tee eee 494 
Cutters for Milling, Stellite.. C. W. Metzger... 589 
Cutters, Grinding Spiral MEGRiTig we okt ie iene 144 
Cutters, Milling with Stellite. C. W. Metzger.. 717 
Cutting Angles for Bevel Gears............. 312 


Cutting Machine, Landis Pipe Threading and.. 990 
Cutting Metals by the Use of the Electric Arc.. 537 


Cutting Metals, Oxy-acetylene Process of...... 857 
Cutting Metals, Power £69). 4 ee wl shears a wxerkiws) 3.0% 500 
Cutting, New Application of Oxy. acetylene..... 80 
Cutting Off and Stacking Attachments for Power 
Presse is. AG  MeEDOMAIG . Siena tes ks: soe hele gin, 391 
Cutting Off Bar Stock at a High Rate of Speed. 864 
Cutting Off Brass Stock. George L. Lind.... 311 
Cutting-off Die, Notching and. §S, A. McDonald 726 
Cutting-off Machines, Improved............:.- 321 
Cutting off Metal, Requirements in. M. E. 
fel ob asi See MERCH UCACLICN eT Cio IPR Urea iON a ena 863 


Cutting-off Tool for Narrow Cuts. H. H. Parker 225 
Cutting-off Tool for Tubing. R. H. Kasper.... 297 
Cyanide Bath, Casehardening with............ 646 
Cylinder and Piston Grinder, Gisholt ‘‘Du-All’’. 915 
Cylinder Boring Equipment, Underwood Portable 825 


Cylinder Boring Machine, Builder of. i 418 
Cylinder Boring Machine, Semi- automatic. Oe the, 324 
Cylinder Lapping Machine, Moline........... 993 
Cylinder-finishing Tool, Storm..... pe Oe ee 323 
Cylinder Hone, ‘‘Centrimatic’’...... er a Te 830 
Gylinder Refinishing Machine... .:....-.....- 656 
Cylinder Water Chambers for Leakage, Testing. 
PAG eM erdim 59ers eispeleue tua > Met sieist anmscs at & oc 645 
Oylinders, Grinding Large.........-ss.se+2. B47 


Cylinders, Jigs for Motoreyele. Robert Mawson. 221 
Cylinders, Reboring Automobile. George Wilson. 700 


» 


Dalton, Ti M., Personal of...<.5...2%..2%5 922 
Daniels, Fred R.: 


Making Radio Parts (PEs, Raney 6 = Re 14 
Making Wills Sainte Claire Conneeting- -rods: oA 
NO cits. «lakers see Sole betona ions RC es oe oe f3 
Pe ee Can nls eA NL EONS KOE TO Crete ishe 293 
- Sectional Blanking and Piercing Dies....... 339 
Pressed-steel Machine Handles .......- eMegan chen OO 
Gage Imspection Methods.....2.6-..55000% 702 
Practice of a Pressed Stee] Plant........... 790 
Latch Needle Manufacture ....... Sueeaile: seh k ee OM 
Danly Machine Specialties, Inc.: 
Blanking Die Stop...... OO CO Ong nents sta. OOS 
Ctandard. Diergmetwncr. <ewe ee we tic atens emcee ooh 742 


Standard Leader and Dowel-pins and Bushings 997 
Dauble, William: 


Twisting Die for Flat Bar Stock.:......... 139 
Davenport Machine Tool Co.: 

Spiral-bevel Gear Testing Machine........ . 237 
Davey, Peter: 

Studying Mechanisms in Motion:..........- 927 
Davis, FE. We, Personal, of o.% . 2.6. 6 Stoeest eORe 665 
Davis) J. Hus 


Box Turning Tool Equipped with a Cross-slide 476 
Davis & Thompson Co.: 
Continuous Drilling, Reaming and Threading 


MUA GING ecg cones sens teeta ienerstioncte) State wo heleheas 401 
Continuous Boring and Turning Machine.... 817 
DeBats Sales, Inc. : 
Meta NOAA A=. sree Mion clels Sil Opies .c att ws! 164 
Decimal Point in Slide-rule ‘Calculations, Locat- 
ing the. Henry R. Bowman....... Re aeye tens 414 


Demmer, Joseph: 
Box Turning Tool Equipped with a Cross-slide 476 


Depth Gage,, Starrett Spring... <<... 00 cates os 161 
Design, Applying for a Patent. Glenn B. Harris 984 
Design, Following up Changes in. Hyman 

ML QVAMG cre. .secyctevorencl er ss cache ta Muyo) ove romeme fa) Shove Sie te 43 


Design of Inclinable Power Presses. pe 
Friedell: 
1 ets eo tic ous Tens: eletonee cere eae ete s stereo ore 
2 aielpiass: spatere mbayenrenepetekctenarete Sauce slis)s)"e 876 
Design, Problem in Gage. Michael A, Hickey. 984 
Design, Problem in Gage. Gustaf E. Nordstrom 984 
Design of Punching and Shearing Machines. A. 
Lewis Jenkins: 
tf 


Raat eects ic eeweie ans Fi cl iar act Aeriwibce CRONE hie. OA 

hat: Late teh atoms Mal elles estcnte san Meet aa gah 6 <8 ais .ieferve se Ne 

Design, Simplicity in ‘Machine EAM Ne attra he & 440 
Designer, Cooperation of Engineer and, Thomas 

A REAVCULY Meme a mere ene «al eain ere ere a, 3 ele pecmoart tcl it 
Designers) Are Writers, - Few. .:...sisscesce0e 440 
Designing Engineers Needed............ 2 Tie 
Detroit Machine Tool Co.: 

Centerless Grinding Machine.............. 828 
De) Witt, “Hrank,« Personal Ol. ci. i. 6 he tele 502 
Diameter at Intersection’ of Two Tapers, Calcu- 

lating. W. G. Holmes..... SONG ecEaca act Mee mee 54 
Diameter at Small End of a Taper Plug (uge, 

Measuring. ¢W..:G.. Holmesi vi. via « Se cree so e's 194 
Diameter at Small End of Taper Pluz Gage, 

Measuring, “('@:N. ‘Pickworth’s 5 5 fon Pere os 500 
Diameter at the End of a Tapered Rod, De- 

termining the. Charles H. Buethe......... 57 
Diameter at the End of a ‘Tapered nee De- 

termining’. She"! siete eta dia als, «ple ts. ovs 164 
Diameter at the End of a Tapered Rod, Deter- 

mining the. C, N. Pickworth......... 5 190 
Diameters for Drawn Shells, Blank. W. i: 

ELIOT 6 & Yo sien svereh etary et es RA OO Sica . 349 


Diamond Machine Oo.: 
Pulley-grinding’ Machine .........c0secee6 
_ Face Grinding Matchitts...,cy- os’ Ls gs aie ae. te 
Die, Aligning a Punch with a. Plan | Whitney . 
Die, Beaudry Taper Hammer, .;.).0%;0 cye5 wee 
Die, Blanking and Forming.) Charles EB. Fitz- 
yet st 4 Re ne, Oe Ae AS Le od 
Die, Blanking, Drawing and Piercing. qT. 
( Bernard Black ...... ohms 
Die-casting Dies and Their ‘Design. Charles 
LSE) oe Wear Bart eer Anas Coe ti ae ee PAI 
Die-casting Dies, Cores and Slides for. Charles 
BACh SRK Ri AAS SEE SES, CD Mi oes 
Die-casting Dies, Design ‘of. Charles Pack. 
Die-casting Machines, Types of. | Charles Pack. 
Die-casting Practice, Developments in. Charles 
PGK revere hire eto pel heels ek LA Oe TPN 
Die-castings. A. G. Carman: 


Equipment for ppt hah tat ey heat eM sety tne 
Dies | for sacks BTRLEM- ©, KAEPOMS NE we. Copco <aiehatteeeee 
DBA a LOR TE. Nether Ne cate aiee Ree OM. 


Metals: Usedel forge cis. eaihec stele ciakatiord de 
ae postings Requiring Two Operations. Charles 
hd FICO Te cia ACRE ACRANTL, AREER Re eae) Ce 
Die-castings, the Demand fors.:...2..:...s.. 
Die, Combination BROVIO Wiis: Metts Soest een 


Die for Fiber Parts, Perforating and Embossing. 
John A. Honegeer lac a #.. oe rt or ® . 
Die for Flat Bar Stock, Twisting. William 
_ Dauble SoM Never. ety aneriie ea creed ccs, Aes 
Alda.) ati eeaterecrmets eeteaPe Ths ota Muity: ott Riga) a 
Die for Ornamental Brass. Tacks Raitictis veaicartayrawats. 
Die for Ornamental Embossing, Inexpensive. 
Ham MWihitneyeeeer ls Shee See. 
Die for Piercing, Bending and Blanking Small 
_ Parts, Follow-. I. Bernard Black.......... 
Die for Punching Odd-shaped Hole. M. Ez. 
Farede® 


Die for Switch Plates, Follow-. George W. 

OVUGeE Wek & Dene caitcke lone ao hens Sar WT: 
Die for Washers, Automatic Piercing and Blank- 

Ping welG Con Smithers tt ce Sas aa ss kat. 
Die- heads, “Namco” Hanionel 
Die- holder, Indexing Mechanism for.......... 
Die, Notching and Cutting-off S. A. McDonald. 
Die, Piercing and Blanking. John A. Honegger. 
Die, Piercing, Flanging and Blanking. Pp; 

adds Mey Ne . ieee oes eee 
DiewSety-Dinly 'Standards tors ise te. 
Die-sinking Machine, Keller Automatic....... 
Die, Stock-clamping Arrangement for Punching, 

Tier sous per ee ce hy eee ee: ee ens, 
DiewStopy Danly “Blanking. 49s sone sees o., 
Die with Arbor, Curling. D. A. Nevin........ 
Die with Unique Locating Device, Trimming. 

Ue Elo ROSCOE: Mee ere eye tal fee Ce 
Dies, Commercial Standards for Taps and...... 
Dies for Producing Metal Spools. ho ieee Bi 

MieDonaldis ee oan. i. 
Dies, Hardening Drop-forging 


Dies, Sectional Blanking and ‘Piercing. | Fred 
Ree Daniele: eee ere se 
Dies wa Wavy, Linesorin core tte Ae eee 
Diesel Engine in Ship Propulsion, Increasing 
PUSH? OF WE oc, cesre tur Seeteer out herria ahaen caste ae 
Differential Mechanism for Large Speed Reduc- 
PION ee Lee Ee eLAKSO nc eee See eee oe Gee 
Differential, Ratchet and Pawls for Gearless. 
Robert Mawson....... He OrG, Ae 5 
Dillard, James B.: 
Manufacture of Adjustable Reamers........ 
Divine, Bradford fy 
Principles’ of Metal’ Polishing, ...........- 
Properties of Glue for Polishing Wheels... . 
Polishing Wheels: 


Polishing Room Arrangement............. 

Netting ‘Up Polishing Wheels./:.5../6.... 

Types of Polishing Machines.............. 

The Manufacture of Buffing Wheels........ 
Doehler Die-Casting Co.: 


Developments in Die-casting Practice....... 

Types of Die-Casting Machines:........... 

Design of Die-casting Dies...... SBN) Sasonrs) ie 

Die-casting Dies and Their Design.......... 

Die-castings Requiring Two Operations..... 

Cores and Slides for Die-casting Dies...... 
Dorer, Casper J.: 

TING MEAMMA TE rs, sani evs eye’ © aap te reo ig mata) 

awo-way Milling” Fixtures «aca: <. <0 weston ah ieene 
Dorr, George N.: 

Draftsman’s Fillet Templet. . os... vo os 

Tonnage Required to’ Straighten Cold-rolled 

SGCeleie reporacrareis wats sr ere copie clei cael a oieasioltens 
Mounds) At Ts) Personal* Of «1 suclesensiey oe aiets «ee wus 
Dougherty Co., M. J.: 

Bending Large! -PipOcncrsgaeh senatelo de at exe woens Kins 
Doughty,, Alfred J., Personal of.....5....002. 
Dover, Ine., George W.: 

PIS wh) NeNCAS ppauseion els tareln ds louie ie Texel eierte 


Dovetail Slots, Calculations for. Edward Heller 
Dowd, Albert A.: 
Using the Turret Lathe for Small Lots 


Dowel-pins and Bushings, Danly Standard Leader 
ATI tae eg ance Rarer eM NS, 9 Sirshsc ialinvars-olipitete Dieta saaL% 
Dowels, Proper Location of. Frank W. Curtis. 
Drafting Devices 3.) Bis SVROES.. teres sine. +s ‘ 
Drafting Instruments, Lawrenz............. 
Draftsman’s Combination Scale and Angle. 
SRKIBI VENER ES ELE a: ice 'a oa are o'airo; ea Bs exes elernya 
Draftsman’s Fillet Templet. George N. Dorr.. 


Drawing a Deep Wide-flanged Shell. Frank Lux 
Drawing an Ellipse. Arthur H. Poneleit..... 
Drawing-board Slide-rule. Robert Grimshaw... 
Drawing . Brass,. Lubricants for.......... ers 


956 
714 
629 


281 


261 
369 
430 
516 


Drawing Irregular Curves. Charles P, Thiel... 982 
Drawing Performed by Dies of Unusual Design, 

Sheet-metal. Fred R. Daniels............ 790 
Drawing Sockets for ‘Wrenches............. . 469 
Drawings, Arrangement of Information on. Her- 

bert: OW | Cables sa orcas « abhereisiohs 348 
Drawings, Checking. William H. Kellogg..... 399 
Drawings, Locating. and Designating Parts on 

Assembly; . Ni) G. a Neéars Chine «eid. aie. 473 
Drawings, Numbering end Indexing. Edward 

Hellée™ 25.27: 32 oe Bact ev atsmaus satel fs isatawee - 609 
Drawings, Shaded Lines on. eis hey alte Vay sy Kee ae 398 
Drawings, Tool-room. John J. Borkenhagen. 762 
“Dreadnaught”? Crank Shaper, Ohio......... 571 
Dreses Henry; - Personal Sof aacscnclante enets ate 750 
Dreses Machine Tool Co.: 

Power Clamping Device for Dreses Boca 

Drilling eMachines... au veiiicidnn aarevetors 69 
Dresser, Pratt & Whitney Grinding Wheel. 159 
Drill, American Kron Riveting Hammer and 

OnCrete Waa --c in ck otaaken cere in ain ta aaa eens teste 404 
Drill Bushing, Combination Spot-facing Tool and 57 
Trill Chuck, see Chuck 
Drill, ‘“‘Dumore’’ Sensitive Bench............ 492 
Drill, ‘‘Dumore’”’ Utility Tool and Improved.... 743 
Drill for Wooden Blocks. Donald A. Hampson. 53 
Drill Grinders, Gallmeyer & Livingston....... 742 
Drill, Hammond Wall or Post Bracket........ 72 
Drill Head, Kingsbury Automatic Sensitive.... 243 
Drill Head, Sellew Adjustable.............. 413 
Drill Jig. see Jig 
Drill Sizes, Tap. George C. Hanneman....... 618 
Drill Sizes of Tap and Die Institute, Tap..... 617 
Drill, Standard Portable Electric Post....... 826 
Drill, ‘Thor’ Portable Electric.......... a ght O57 
Drill, U.. S. Automatic Portable Electric....... 1002 
Drill, Wan Dorn Electric Radial-arm........ 66 
Drills, Automatic Furnace for Hardening Rock.. 935 
Drills, Bench Stand for Portable............ 1002 
Drilisaas Cle-Worge’”..¥. Pesex Sits eS cae 831 
Drills, Standardization of Electric........... 177 
Drilling a Small Deep Hole. Jack Himoff.... 308 
Drilling, Automatic Feeding Device for High- 

speed. Oharles, E. “Bernitts as wwe ste ave cle 621 
Drilling Bench Machine, Triplex Combination 

ethe,. Milling) amd... 0s, <auslte tere ise etnies ae 654 
Drilling, Boring and Reaming Fixture for 

Watch BePlates:. . s..) s suebrereieleticise cr ardrasler siemens 639 
Drilling, Countersinking and Tapping Machine, 

WatanG Wetec cichete ose sc 0 al aeherae eb ee ves 408 
Drilling Deep Holes “with Small Drills. Elam 

AWDTEICY, 9 Fe roe A> s odelish cede Uaners abstolvenekels = eealcye 477 
Drilling Equally Spaced Holes, Indexing Device 

fOr MeHOwards WW... LLOUSE./:ieieuiet dilate eulaie A . 856 
Drilling Holes. in Spool Heads... ... 5 20s «: 414 
Drilling Machine, American Radial........... 907 
Drilling Machine, Barnes Heavy-duty Gang.... 495 
Drilling Machine, Baush Multiple-spindle...... 234 
Drilling Machine, Burke Heavy-duty Bench. 655 
Drilling Machine, Burke Motor-driven Bench. “1001 
Drilling Machine, Colburn Gang............ 320 
Drilling; (Machine “Cutter, Kochi... - ccc s.o% 494 
Drilling Machine, Foote-Burt Two-spindle High- 

5551 ee MOEOREE helt) e. AEOC TRS SA Ree CP cnet ee 903 
Drilling Machine, Fosdick High-speed Sensitive 

Radial! ¢i5.caushastetes are caterSays sts aiatebale ae > 159 
Drilling Machine, Fox Multiple-spindle........ 919 
Drilling Machine, Hawes Gang.......:.... 828 
Drilling Machine, Hoefer High-speed........ 322 
Drilling Machine, Jones Bench... 02 ee ences 414 
Drilling Machine, Kingsbury Automatic....... 577 
Drilling Machine, Krag Laying-out and........ 156 
Drilling Machine, Machining Bushings on a Verti- 

eal. John J. sBorkenhagen <2 ..2 2.55. conn 807 
Drilling Machine, Muehlmatt Bench......... sot 
Drilling Machine, Reed Gpposed-spindle....... 491 
Drilling Machine, Superior Vertical-spindle..... 744 
Drilling Machine Table and Vise, Modern Com- 

bing tion) fo. 28d oes pens sstens eeewolae cette, mass 496 
Drilling Machine with Rotary Table, Rockford. 158 
Drilling Machines, Kingsbury Automatic Sensitive 916 
Drilling Machines, Power Clamping Device for 

Dresepr SRadiali ry. 2c. aceiems ie vious ae oy oclaueeeae 69 
Drilling Machines, Sigourney Bench.......... 329 
Drilling, Reaming and Threading Machine, Davis 

& “Thompson Continuous. 2... + en ex sie ot 401 
Drives Compared, Hydraulic and Electric Vari- 

ON 5) 5 ays le ieee RPM Non ete A Sree Sek reearre 496 
Drop-torgine’ Dies; “Hardening. 20s fete acceso 59 
Drop-hammer,. ) Boston, 22 i.1.c ie chs. custetepebekeiaiegs 664 
Drop-hammer, Safety Attachment for......... 543 
Drop-hammer: “Size Vofe.5 vc. sists1c,e ee sucnens ier eens 59 
“Du-All” Cylinder and Piston Grinder, Gisholt.. 915 
Du Brul, Ernest F.: 

Selling Production Service................ 11 

Economics of the Machine Tool Industry... 564 
Duggan, M. E.: 

Molding Three-part Work in a Two-part Flask 18 

Mold for Reservoir having a Large Cored 

Clam ber Va syepeuce loin aya olcke coerce eparebeee toes 55 

Making Patterns for a Winding Drum by 

BEAN Pio 0.3 wists ouene ruses Wie eile iis ejeules mraeenate 220 
Redesigning Trunnion Bearing to Facilitate 
Production (i sais * greats sien mere toate le ocr 743) 

Making a Mold for a Large Bracket........ 283 

Die for Punching Odd-shaped Hole........ 390 

Making seek Castings with Long Straight 

Slots: A se-iitieny.'s.4 SiG Alb Sie at Sie a Oe » 395 

Why a Full “Gore: DOR 74 5s. 8 3 Sete eratane Sieh et T2 

Gear Blank Pattern for Repair Job...... -. 456 

Replacing a Broken Casting.............. tT 

Increasing the Size of a Standard Pattern... 593 

Easily Constructed Core-box...........+0.6 « 682 

Improving Core-box Construction..... Tasca Wes 

Learning the Patternmaking Trade....... - 802 

Skeleton Patterns for Water-pipe Joint Ring.. 808 

Single-rib Pattern that Facilitates Production 892 

Pattern for Cast-iron Bracket....... eereustete 895 

Ay Molding) -Problemisc. <.cin ave 5a 6) aiy hw moe 3 tae 968 
“Dumore”’ Sensitive Bench Drill............ 492 
“Dumore’’ Utility Tool and Improved Drill.... 743 
Danbar, Howard  W., Personal. of... .6%...5..0s 581 
Duplex Coil Spring. Frederic W. Blanchard.. 983 
Durkan, T. M.: 

The Gleason Works System of Bevel Gears.. 227 
Durland, M. A.: 

Method for Finding Lewis Factors........ 958 
Duston, Ernest W., Personal of........... 1006 
Dutch East Indies, Exports of Machine Tools 

and Metal-working Machinery from 1912-1921 

LO oe te tevacre ere «Bihar ee Wiles «isheis totes See OD 


E 
Eastern Tool & Mfg. Co.: 
Wire, Forming tye se.. h iene Boe RD ates wes, wae 
Eastern Tube & Tool Co., Inc.: 
“fttceo’’ Self-gripping Mandrels ........... 409 
Eastman, A. B.: 
Machining Vulcanized Fiber.............- 781 
Eaton Axle & Spring Co.: 
Manufacture of Automobile Front Axles..... 939 
Economies of the Machine Tool Industry. 
mamestia lk. “Da Brault ss veesis «a siacte oe, eae eae 64 
Edgarton, Lewis §S., Personal of............ 922 
Editorials: 
Standardizing Machine Tool Names........ 20 
Arranging Shop Equipment.............-. 20 
Two Factors in Safety. Work......2..3%.- 20 
Standards for Roller Bearings............ 102 
Tool Steel Sold on a Service Basis......... 102 
The sHigh-duty Machines Tool. 20. J... 1. -. 102 
Standardizing Bearing Bushings........ 188 
Equipment of Trade Schools............. 188 
Take Care of Your Machine Tools......... 188 
The Cost of Changing *Labot.. (eh. oa fae se 188 
The Demand for Die-castings...........- 274 
Scope of the Technical Journal............ 274 
Free Engineering Advice.....0......00+.-.. 274 
Cost Finding and Cost Cutting.......... 356 
Determining the Real Value of Machine Tools B56 
Unnecessary Accuracy. N sted mies eee Draitet sere 356 
Machine Tool Statistics. ee aine cle teeters ss 440 
Standardization Advances ..........0.:.220% 440 
Rede Tape in’ Warge) Plants. os 0. fee s/c syeie: oe 440 
Few Designers Are Writers............. . 440 
Simplicity in Machine Design............ 440 
Standardization’s Actual Results........... 524 
Building Special Machinery.............. 524 
Adequate “Shaft Supports:.. 0... <3... 22: 22). 524 
Better Equipment for Small Railroad i shops 524 
The Automobile Industry’s Future.......... 606 
The Scarcity of Skilled-Labor............ 606 
Don’t Waste Salesmen’s Time............. 606 
An Opportunity for the A. S. M. E......... 688 
The Development of Gear Grinding......... 688 
Does Your Future Lie Behind You?........ 688 
Free Engineering Service.............+.. 774 
Designing Enginéers Needed.............. 774 
Keeping New -Equipment in Repair........ 774 
The Increasing Use of Pressed Steel........ 860 
The Effect of MLabor-saving Machinery on 
fr Se AERO en eS hreet oh Re een E Ie eit, arr Ad 860 
The Commercial Value of Patents.......... 860 
Importance of Suitable Small Tools........ 944 
Cost Reduction by Improved Machinery..... 944 
Utilizing Time at Conventions............ 944 


Edlund Machinery Co., Ine.: 
Adjustable" Boring Head s.r ene ene 78 


Drilling, Countersinking and Tapping Machine 408 
Education, Opportunities for Acquiring a Me- 

hand Gab gaiaia sc, cc ee ete one ersusiane ee etiees 688 
Education, Ten Years of Cooperative Herbert 

Dep Casey. cudicns hs eters oe eee sarees tere es ae 861 
Efficiency in Production, Increased.......... 868 
Efficiency of German Workers, Decrease in.... 973 
Egyptian Engineering Students in American 

polis (07:5) Met Some ICSE Pee Re S mPMR A Beem Sateen. 329 
Hisler, Charles: 


Incandescent Lamp Machinery............ 
Elbow, Laying Out a Pattern for a Five-piece. 


Bee Webster x (ini tities geet oh atioiedaeisicre iene re 731 
Elecdrive Mfg. Co., Inc.: 

Electric Nut, Screw- and Stud-setter....... 78 
Electric Arc, Cutting Metals by the Use of the. 537 
Electric Furnaces for Brass Melting.......... 432 
nee Steel Founders Research Group, Meeting 

Olina. = slays: sonar snaeeae ete cd Sack yeue aren: 1 doy Meee ae 580 


Electric Variable-speed Drives Compared, MHy- 


Grawmlic: andc-.. <0, «0.0 Sikes Seetedel leis eh en Rear 496 
Filectrical Developments in 1922............ RAG 
Electrification, Large-scale Railway ........... 862 


Blectrification of the Swiss Federal State Railways 


Ellipse, Drawing an. Arthur H. Poneleit...... 727 
Elliptical Hole in a Steel Plate, Milling an. 

Gta: tets2 2 ier, ere te Ss Ras ae cee ae 945 
Embossing, Inexpensive Die for Ornamental. 

Diam GW HItNEY sp. ac eeueeee he peeks al ene <1 oe 465 
Embossing Presses, Knuckle-joint. N. T. Thurs- 

BON Sa cGto Was dicta gta Sree bs, dats abheeken Saas", aaa 451 
Employment M*»nagement in Germany Course in 61 
Employment Service of National Engineering 

Sogieties = a Neate TRI, cise eee lgiist: 
Hnameled Ware, Cracking of.....:.......... 384 
Endicott, Thomas H., Personal of. seicwe. one 1006 
Engineer and Designer, Cooperation of. Thomas 

AD RELLY. 22S ieigna ele ERR Gay aaRe tee aon ee 771 
Fngine Is Not a Motor, An Automobile........ 580 
Engineers Needed, Designing icant sve vtec So: arte 774 
Hingineering\/ Advice; SNTee |. ccs) .sis cre. 3 ee 274 
Engineering and Industry, National Museum of. 480 
Engineering and Pattern Departments, Close Re- 

lation Between. B. Rupert Hall...... Sac mse 
Engineering Apparatus, Exposition of........ 270 
Hngineering Courses, Commercial Training in.. 343 
Engineering Museum, a National............ 30 
Engineering Profession, the..... OO eo he ees 848 
Engineering Service, Free sitter elie ateicncgerete eke 774 
Engineering Societies, Employment Service of 

Naitiona le. 5c eras a eusynteucta pie se oe mete ee ae 111 
Engineering Student, Technical Literature and 

THe PR cine. See ns a Es as ate ae ee. cites 200 
Engineering Students in American Shops, 

gy tian! Mitac) case af che “alee Saas i omen Ce 329 
Equipment, Arrangement of Shop........... 20 
Equipment; Balancing Plantis.i5)......ccun 23 
Equipment for Small Railroad Shops, Better.. 524 
Equipment of Trade Schools........... whee tas 
Ericcson, Oscar, Personal of..... alisha vats ym bifeieke 832 
Ericeson, Oscar: 

Industrial Conditions in Southeastern Burope 526 
BErichgen Vahte 660.4 scesloiiee one alas oka enesoteen cote 646 
Erskine, M. E.: 

Requirements in Cutting off Metal........ 863 
“Ettco” Self-gripping Mandrels.............. 409 
Europe, Industrial Conditions in Southeastern. 

Oscar) Ericsson noo. 6.2 sks Rs es 26 
Europe, the Future of American Machinery and 

Tooilssin. eA. Le iValentine, fae anise en. cee 24 
Everitt, George G., Personal of............. 1006 
Examinations for Patent Examiners and Shop 

PA DYE EICOS fs, 5) sana siege toe: eee sie ae ais ete ES SS 


Expanding Gauge Co.: 


Expanding Plugs.. ee ri eS aie 
Export Managers’ Meeting..... iste « a 
Msportieracking. for. .. 6.00 us0 «nee chi 
Exports Before and After the War..... Lae 
Exports of Leading Nations.......... 

Exports of Machine Tools and Metal- working 


Machinery to Dutch East Indies, 1912-1921. 


Exports 


Machinery’ to “Japan: Jo. <u so mene Neeneics 


Exports 
Exports 


Exposition 


of Machine Tools and Metal-working 


of Machine Tools to France...... * 
to the’ Far: Bast, Machinery. 7... - 
in Philadelphia, International...... 


Exposition of Engineering Apparatus...... brat 
Extractor Guard, Tolhurst Centrifugal........ 


Eye Injuries 


in the Industries..... 


F 


Facing and Turning Transmission Case Flange, 


Fixture for. 
Facing Automobile Pistons, 


William Owen. 
Centering and. A aus 


ay0.'e; (eulminon es, eee 


Facing Cut, Setting Tool for. H. P. Foote. 
Facing Tool and Drill Bushing, Combination 

Spot-. _Charles S, Culvert.< - .steninieeeeienan 
Far East, Machinery Exports to the.......... 
Farm Machinery Field, Improved Condition in 

Tractor, Industry. and’... s\.0p ~ o.sseebe ee eetene 
Fatigue Testing Machine, Bultman.......... 
Reet side. Slip Drive for Press. §. A. McDon- 

BIG i an 6 dow 6 me wa cs a8 Wai ae ee 
Feeds for Internal Grinding, Chart for Determin- 

ing Speeds and. R. L. Morgan..... igor 
Feeding and Grinding Attachments, Press...... 
Feeding Device for High-speed Drilling, Auto- 

matic, Charles E) Bemitt 32° screen aretoee 
Feeding Device for Punch Press, Ss apn 

gohn BE. Colling.:....2..0 2 «+ sees Pha 
Feeding Device for Wire-forming Machine, Don- 

ald A. Hampson; . 2. 2. 2s) eee od 
Fellows Gear Shaper Co.: 

Thread Generator ...... ss scmine a (Btevetiatanelos 
Fenno, J. E.: 

Lining Up Cone Pulleys... is. Ai 5 
Fenwick, Jacques. Personal of......... <rcheteiae 
Ferracute Machine Co.: 

Punching | Press . 5 se pssie sees eee Pe Ae 
Fiber, Further Information on Machining..... 
Fiber, Machining Vulcanized. A. B. Bastman . 
Fiber Parts, Perforating and Embossing ae, for. 

John A. -Homegger’. « «~ scsi ules -sseeenieels 
Filing Clippings, Convenient Method of....... 


Filing Data, 


mann 


Filing Machine, ; 
Filing Machine, 
Fillet Templet, Draftsman’s. 


Findlay 


Pneumatic 
“Wire-Armor’”’ 


Collecting and. Wilhelm Kauf- 


a ery 


“American. ‘Saw pelos waeae 
Anderson. Benehi.. ge ocean: 
George N. Dorr... 
Engineering & Mfg. Co.: 

Riveting Hammer....... 5 
Containers, Chrobaltic......... 


Fire Tests for Fuel and Lopresti Qu, Flash 


hile MOMs are SRC OTICWOIC: Ato 3 ‘. ye 
Pires, Prevent Factory. ....<.5 eesins Sack a 
Fish, Thomas: 


The Development of High-speed Centers..... 
Fitzgerald, Charles E.: 


Blanking and Forming Die......... 


Fitzgerald Forging & Heat-treating Co.: 


Heat-treating Gas 


Fixture and Cutter Equipment for Milling a 
Special Slide. S..A. McDonald......... aE 
Fixture, Clamp for Work-holding. F. Server... 
Fixture for Facing and Turning cue 
Case Flange. William Gwen.............; 
Fixture for Milling and Under-cutting “Clutch 
Teeth «> J; ("T. Longdons sea eee 
Fixture for Milling Geneva Star-wheels, Indexing. 
John. .A.. <Honeggers int. cee state rt ore 
Fixture for Watch Plates, Drilling, Boring and 
Reaming © 55.4.. = .neoe sneer eee BIO 
Fixture, John-Sons Thread-gage Vise “and Searwere 
Fixture, Keyway Milling. Joseph Lannen. A 
Fixture, Schwagel Radius Grinding.......... 
Fixture, Transmission Case Milling. William 
Owen iF ecoce eicuare eee ous) ose alee eos te a nS 
Fixtures, Adjustable-plunger Stops for. ” Wdward 
Heller 2. nk se co ms 25 a © ce eee 
Fixtures, Tapping 2. . 2). .ai.sn0. <9 ad 
Fixture. Radius Milling. FC Serverterecemee a 
Flanged Shell, Drawing a Deep Wide-. Frank 
iD iri ei eR chico se 
Flash and Fire Tests for Fuel and Lubricating 
OL sna teat tee: kcitemse’ ees PAPO oni soca 
Fleming, Laurence T.: 


Formulas for Cone Pulley Design...... 


Furnace... dcisssstistereete 


Flinn, Henry B.: 


Circular Graduating on Dial Faces........ 
Piywheel,. Weilebt of). \ vssnctsieccuacoteeeienee eee oud 
Follinger, Herbert C., Obituary of........0-..6 
Follow-die, Combination ............ 


Follow-die for Piercing, 


Small 


Follow-die for Switch Plates. 
HevPs: 

Setting Tool for Facing Cut.... 
John B., Obituary of. 


Foote, 


Foote, 


Bending and Blanking 
I. Bernard | Black. \jsusetene eto 
George W. Wilder 


Parts. 


Foote-Burt Co.: 
Two-spindle High-duty Drilling Machine..... 
Forbes & Myers: 


Motor-driven Tool Grinder..... 


Cable 

Tool 
Foreign 
Foreign 

Nau 
Foreign 


Reel 
Grinder 
Sales, Terms of Payment for......... 
Sales, Terms of Payment for. H. A. 


@ Je 1s jo 6 8 (eile je sale @ 0 és clpiie ene 


Trade Convention, “Tenth National. ane 


oshe 0 0 te olin Letelelera is) susaaiue see ewae 


Foreign. Trade: , Service /s..< e)< sieiaietee tele ayia ousha 
Forging Dies, Prolonging the Life of. * “Morgan 
Parker) o'sd wiiwtssersioleesoeene os. 9 is wlete es ialguawere 
Forging Press, Niagara Special. en Se are; 
Formed Milling Outter, Inexpensive. Georte 
©.) Hannemann . Seb cine ese eae setae 
Forming Die, Blanking and. Charles E.  Fitz- 
Cerald Weiesetas Ewice e i: 0 Ripe gelke 


Forming Tools, Design of ” Split “Circular Screw 


Machine. 
Forming, 


Harold) Ps) Betrysinciemine het 


Wire 


Formula for Finding Crest ‘Radius ‘of Whitworth 


Threads. 


Harry Burton... 


ay ale aXe sete eee oe 


Formulas for Calculating Sides of a Trapezoid. 


Ry Ly, FB riess >. « 


ee ce  ) 


—_— wel 
7 


» Formulas 


for Cone Pulley no ache Laurence 
Formulas for Locating Holes. in’ Work with An- 

gular Faces, Tool-room. W. G. Holmes. . 
Fosdick Machine Tool Co. : 

High-speed Sensitive Radial Drilling Machine 
Foster Machine Co.: 

All-geared-head Screw Machines............ 

Foster-Barker Wrenchless eee (OA, eee 
Foundry, Arc Welding in the... 
Foundry, Metal Patterns for the. 


pede eas Saintantomatic hear Machine. 909 

Multiple-spindle Drilling Machine.......... 919 
Frame, Morgan Hacksaw.......... Sao - T46 
France, American Machine Tools in.......... 361 
France, Exports of Machine Tools to......... 37 
France, Metric Graduations on Machine Tools for 271 
France, the Machine Tool Situation in........ 580 
Franklin Machine & Tool Co.: 

Turning and Grinding Machine. Rise at Sabah ~. 495 
Frantz, H. G. 

Burnishing Baten vine Grooves..... eieeicee BOC 
Franz, Frederick, Personal of.......... te ouekee OOS 
Franz, Frederick: 

Silent and Friction Ratchets. . eAWisy sifeatehe oS Oe, 
Freight, How Shippers Can Help Move. Mast eote 
rick | Spacing ‘Indicators «2... cic ds eects occ 998 
Friedell, P. A.: 

Designing Power Press Crankshafts..... oe 284 

Design of Inclinable Power Presses: 

leat aE RleketeVs hcircltovayer cuenieh ou sewel cera: “ 876 


2 
Friess, R. L.: 
Formulas for Calculating Sides of Trapezoid. 


Frosting Flat Surfaces, Scraping and. Ons: 

TRIAD ee omc cilenepentueltsca) ates ckeen te. oleae. ST lek 889 
Brve,caviiuam  C., Personal of. 0.40%. se. - 71006 
eel Oil Tanks for Storing: 063.522... 6 - 144 
Fulfio Specialties Co.: 

Motor-driven Pump Chee coses stare avaLe mee ces »- 658 
Furnace, Booth Electric Melting PR CORE ae ak oN 819 
Furnace, Fitzgerald WHeat-treating Gas.... 496 
Furnace for Hardening Rock Drills, Automatic. 935 
Furnace That Shows When Correct Be ieiss 

Heat Has Been Reached............ i 938 
Furnaces for Brass Melting, Electric......... 432 


Future Lie Behind You? Does your.......... 688 
G 

POMC MNOS DIR ey We oie a sees os, s «scare os cxéce 576 

Gage, Beard Inside "Micrometer and Height. 239 

Gage Design, Problem in. Michael A, Hickey. . 984 

Gage Design, Problem in. William W. Johnson 730 

Gage Design, Problem in. Gustaf E. Nord- 

Seen Ee Stee ch crcrott cst oh eae s, | ache a, 984 
Gage Dimensions, British Standard Pipe Thread. 

Charles G. Spice. Sao tn cry akae ere vet 271 
Gage for Carburetor Body, haat ge Robert 

Mawson Rae a et enous she sriliaievenean ake. . 642 
Gage for Sprinkler-nead Bar, MN cudecbeReletsade kis « 761 
Gage for Testing Depth of Recess. 33 p Long- 

LOREM Soe lel cus ohete.5.« sual leacscar ames alo : 37 
Gage, Grinding a Cam Slot in a Reference. 

Ww FRCOE GS Wop ck orcin) 5) cua eet eRe ieee, - 443 
Gage Inspection Methods, Fred QR. Daniels. Mec OD 
Gare, meyway., Paul “H... Byer... 2scsec. kel. 58 
Gage-maker’s Problem, 2. W. G. Holmes..... 292 
Gage Measuring Diameter at Small End of Taper 

Plug. W. G. OlMmess,. be ys ete fee eck 194 
Gage, Measuring Diameter at Small End of 

BERGE eel Pied role ade e aus AYP Piast fe. ee 500 
Gage, New ‘i'ype of Adjustable Vhread Snap. 

BR Biter air. tak ONNSONE. ovarclossie wisi kite nese 23 

Gage, Set, Van Keuren Reference WET Seta te the 4 1002 
Gage, Square-hole Limit. re ss Hodges. 894 
Gage, Starrett Spring Depth. ppeteraiers) eWaraie: 1 On 
Gage Steel Committee, the......... Maltese 270 
Gage Steels, Investigation of......... Hoe eet OSS 
Gage Universal Attachment, Ames Dial........ ai 
Gage Vise and Fixture, John-Sons abaps Hie sen ee 
Gage, Wilton Reversible-plug...... z 409 
Guess, teat-treatment, Of... diise ooh Me ews 713 
Gages, Laps for Angle. Joe V. Romig........ 224 
Gages, Lapping Snap. Cleve. BE. Long..... -« 638 
Rares seEvat. dae W bitney.-02....00.atseres Ox cole od 319 
Gages, Renewable Plug. George ©. Hanneman 396 
Gages, Starrett Stainless Steel Rule and Mill.. 579 
raresnensteel. Used. for. ..s soca c's ee Cb Sout yo ats Mer 
Gaging, see also Inspecting. 
Galbraith, Alexander T., Personal of........ - 922 
Galbreath, Me D.; Personal Obtpaheet oan teeter ele = 665. 
Gallmeyer. & Livingston Cor 

DrilPesGrsnders. 64-36. sc alate S Ae aerate yor UEFA 


Gardner Machine Co.: 
Automatic Double-disk Grinding Machine.... 
Garrett Lathe. Milling Attachment 


Gears and Gearing, see also Bevel, Helical, 
Spiral, Spur, Worm, ete. 

Gear Blank Pattern for Repair Job. M. E 
LTS RA MMR vats core oceod on ate P aN Yee 

Gear Cut with a Horizontal "Boritig Machine, 
Large MER Geee a store Peters eisai Ae ce 


Gear-cutters, 
Gear-cutting 
D. Jones: 
eae. Bevel Gears: 


a SS Ae ee a aa A Oe 


Cutting Large Bevel Gears ries Te ae ee Be 


Getiue Bevel a with Formed Cutters - 


Methods of Generating Helical (tears..... 

Cutting Double MHelical or Herringbone 
Gears: 

Rack- ome ae Pr ee 

Cutting Worm-gears ........ are setete enti 


Cutting Instrument Gears ...........-.. 
Gear Grinding, the Development of...... 
Gear-hobbing Machine, 
Gear-hobbing pens.) 

Waterers... tore. s, 01 


Cincinnati Simplified. 
eed pst Vaughn 


eee ed 


Gear ig Machine, Davenport Spiral-bevel. 


735 
244 


456 - 


. 233 


3804 


623 
237 


Gear-tooth Testing Machine. Lees-Bradner..... 649 
Gears on the Punch Press, Making. Frank Lux 453 
Gears, Pitch Line Indicator Attachment for 

Testing Small. Elmer C, Cooley.......... 141 
Genelite—a New Bearing Material. E. CG. 

MSLEBOTL aS vish.s eee 0! ada WRIateaMvs Cala eo Klehtae sc © Lae 
General Electric Co.: 

Genelite—a New Bearing Material. 123 
General Mfg. Co.: 

Assembling and Straightening Press......... TAT 
General Welding & Equipment Co.: ‘4 

Welding Machine ....<.......06+:. i 
Geneva Star-wheels, Indexing Fixture for Milling. 

John A. Honegger . Sees Catan 980 
Geneva Stop-wheel Mechanism, “Assembling. 724 
Geneva Stop-wheel Mechanism, Assembling — ‘a. 

RE WVOTL: 0 suai, '0 o's crarclere aus fy oiisro) Polio et ace 932 
Geometric Milling Tool Cou! 

Hexagon Milling Mochrie ae ole 
Geometric Tool Co.: ; 

Jarvis Sensitive High-speed Tapping Devices. 663 
German Industrial Conditions: 

if > Eero Epa aereivarentetcite suckessie stenecsis. LAD. 

MMe sis averse. ae CAI CO See OR IO Cat 278 

eee se Soaked Serer es, LRM 

pe ey eee OFias ae 603 

(at mite, Cares Piavertelevaantsteneccitae «isle ¢ 950 
German Industry, "Notes ‘on Bis leteremetsxe, (de Bettatel sae 42 
German Industries, Wages in........++-+++0- 332 
German Workers, Decrease in Efficiency “of Sear d 973 
Germany, Barter Replacing Use of Money in.. 502 
Germany, Course in Employment Management in 61 
Germany, Industrial Standardization in........ 63 
Germany, Production of Railroad Equipment in. 219 
Giddings & Lewis Machine Tool Co.: 

Internal Grinding Machine............... 232 
Gillespie Eden Corporation: 

Punching Rotor and Stator ..Laminations.. 436 
Gillette, Howard W., Personal of............ 922 
Gilliland, Walter H., Obituary of.......... serge 
Gilson, E. G.: 

Genelite—a New Bearing Material..... bs aaa bee 
Gilson Slide Rule Co.: 

Circular Calculator cece eee ese eee cere ee 161 
Gingrich, Charles S., Obituary of........... 250 
Gisholt Machine Co.: 

Balancing ‘Machine®=. Stent eaters LO 

“Du-All’ Cylinder and Piston Grinders MSR 915 
Glasers) Ralph (ius) Personal Of. di. cies sss os « OOZ 
Gleason Works: 

The Gleason Works System of Bevel Gears.. 227 
Glossary of Aeronautical Terms............. 752 
Glue for Polishing Wheels, Properties of. 

PSTACLOLG SOE ee DIVINE ate ste atstho ais cieene o/enele s. 8 134 
Glue Pot with Automatic Heat | Control, Wallace 161 
Goldschmidt, Dr. Hans, Gbituary of.......... 833 
Gordon Automatic Wrenches... Ren teiets..sy.5 495 
Gorton Machine Co., George: 

Cutting Off Bar eee at a High Rate of 

Speed... . 5 oa 0 cid. c Mes ecomGo 864 
Gould & Bberhardt: = 

Shaper Jib Crane... ..0s...26.0.% oF Mebehete aan 
Gould, Stanley P.: 

Salvaging Air Compressor Valves........+-. 429 
Graduating on Dial Faces, Circular. Henry B Py 

MELT Ta Wy are siege epehol es si'eke) ten at nee fen sls at Sinko Goo 
Grant, Malcolm, Personal of..... petavay eae ars, OOE 
Grant Mfg. & Machine Co.: 

Rotary Vibrating MRiveter...... ep audar vane ns 142 
Graphite Crucible Imvestigation............ . 597 
Graves, Floyd: 

Cleaning Tapped Holes After Hardening. 811 
Gray Co., Ass 

“Maximum- Service” Planersw ea ints ade sco enero see 
Great Britain, Automobiles in..........+.-+- 880 
Greenerd Cam-operated Motor-driven Arbor Press 659 
Greenfield Tap & Die Corporation: 

Pipe Wrench ieee eleale © elejere «5 Slocoakete meet be. 
Greenwood, Bert N., Personal Obs wayerametrmerere «| 254 
Grimshaw, Robert: ue, 

Performance Test. Questions in Hiring Em- a 

OM OS Mishats: co vmucalese coos, Seale 20 Mele Sil a eben ate 

Satine Material at the Expense of Labor. 213 

Waste of Material ...........- : See eo OWw 

Drawing-board Slide-rule .....-..- oot eee e814 
Grinder and Buffer, Blount Combination...... 240 
Grinder, Forbes & Myers Motor-driven Tool. . 245 
Grinder, Forbes & Myers Tool.......... eee 744 
Grinder, Gisholt ‘‘Du-All’? Cylinder and Piston. 915 
Grinder, Reed-Prentice Cutter...........+.+-.. 910 
Grinder, Syracuse Belt-sander and.........-- 5TT 
Grinders, ©. A. W. Hlectric........5-..-..-. 489 
Grinders, Gallmeyer & Livingston Drill. nee 742 
Grinding a Cam Slot in a Reference Gage. awa 

FS ie UEC@ya Ea See GION Cape he COI oicwe tas .. 443 
Grinding and Buffing Machine, "Hisey-Wolf of) SIERO Bas 
Grinding Attachment, Cam. J. E. Collins. 699 
Grinding Attachment, Hawes Planer.......--+- 827 
Grinding Attachment, United States Lathe.... 72 
Grinding Attachment with Betas Feed, Valve aaa 

ite 6 uae cies : seve eee e eee 
Grinding ‘Attachments, "Press “Feeding ‘and erated « 464 
Grinding, Chart for Determining Speeds and 

Feeds for Internal. R, L. Morgan......... 815 
Grinding Fixture, Schwagel Radius.........- 997 
Grinding Head, Woods Internal......... te acto 
Grinding in Foundry and Steel Mill..... setae 126 
Grinding in the Manufacture of Leaf Springs... 272 
Grinding in the Railroad Industry........... 174 
Grinding in the Small Tool pee Sih laray ore 4 45 
Grinding Large Cylinders....... 2 oaetasel as 347 
Grinding Loccmotive Parts..... Siotst a it cee aye») OO 
Grinding Machine, American Spur Gear....... Tou 
Grinding Machine, Blanchard Automatic Sur- aoa 

HOC’ Pia ores arate deel abel on ayeibler atta te sapouel os) itor sien eFelions 
Grinding Machine Design, Tendencies in....... 80 
Grinding Machine, Detroit Centerless...... we 828 
Grinding Machine, Diamond Face.......... » 745 
Grinding Machine, Diamond Pulley.......... 74 
Grinding Machine, Duplex Rotary Surface..... 908 
Grinding Machine, Franklin Turning and..... 495 
Grinding Machine, Gardner Automatic Double- 738 

ISIC Dera iate a. o sale ae. Se et wate ani tke co stares es 
Grinding Machine, Giddings & Lewis Internal. 232 
Grinding Machine, Harris Full-automatic Hob.. 745 
Grinding Machine, Harris Semi-automatic Hob. 155 
Grinding Machine, Harris Semi-automatic Hob.. 663 
Grinding Machine, Heald Internal............ 825 
Grinding Machine, Landis Roll.... Ba ees 65 
Grinding Machine, Reed-Prentice _ "Planer-type 

UEIMCO MS Hoke Cele sietsichetdaie tien sidieatemtos se 4S a 


7 


Grinding Machine, Reeves Centerless......... 71 
Grinding Machine, Sunstrand Radius, Internal 
and’ Surface... ow rr ce 
Grinding Machine, Taylor ‘& Fenn Motor-driven 
PRgCemer etal soar’ a,c )e cia ele erenite 6p ee Medea ee 573 
Grinding oy Van ‘Norman Automobile- 
Waiversacds se ash cela Base Ok Ee bf. 152 
Grinding Machine, “Wilifams OVlnd er. Acs aoe. 
Grinding Machines, Badger Automatic......... 403 
Grinding Machines, Churchill] Cylinder. ....... 740 
Grinding Machines, Extension Housing and 
Spindle» for Precision as .68 26.002 8 Sees -. 156 
Grinding Machines, Heald Internal.......... 569 
Grinding Machines, Saphil Portable Electric. 245 
Grinding Methods, Centerless............... 721 
Grinding on a _ Production Basis, Cutter 
ronald Ac «sTLAMPSOMs a sale aeevens aera ehete ele ate + 450 
Grinding Practice in Railroad Shops Riche ciateie cele 814 
Grinding Spiral Milling Cutters........ wees veadd 
Grinding, the Development of Gear.......... 688 
Grinding Threads on Hard Rubber........... 620 
Grinding-wheel Dresser, Pratt & Whitney...... 159 
Grinding Wheel Expense, Laboratory Tests 
Reduce, Arthur I) Collins... ..) <5 9. sls 809 
Grinding Wheels, Efficiency of..... matters ohooh fa 468 
Grooving Attachment, Mueller Oil-........... 741 
Guard, “‘D. and M. Junior’? Punch-press....... 655 
Guard, Kartzmark Power Press............ . 244 
Guard, Tolhurst Centrifugal Extractor........ 240 
Guard, Wiesman Power Press............. oe 244 
Grundy, George H., Personal of...... ic ..- 1006 
H 
Hacksaw, Armstrong-Blum Motor-driven........ 323 
Hacksaw Frame, Consolidated............-+. 160 
Hacksaw Frame, Morgan...... danse aaitere Ta 
Hall, B. Rupert: 
Close Relation Between Engineering and Pat- 
tern, ‘Departments... seein << s.< VWahone « 872 
Hall, George E.: 
End Thrust Adjustment for’ Bushing oe) ..03.. 809 
Hall Planetary Thread Milling Machine Co., Inc.: 
Planetary Thread Milling Machine......... 989 
Hamilton, Douglas T.: 
Strength of Internal Spur Gear Teeth....... 109 
Hammer, Drop, see Drop. 
Hammer and Conterete Drill, American Kron 
Riveting» tonne aele cle cine sue olea trea, d ie S Esioerad cea 404 
Hammond, Edward K.: 
Selling Machine Tools by Motion Pictures.... 96 
Making Welded Steel Tubing............. 421 
Planer and Shaper Attachments........... 531 
Manufacture of Leaf Springs.........., Pee COD) 
Machining ‘‘V-plex’’ Piston-rings...... sees TOO) 
Manufacture of Automobile Front Axles..... 939 
Hammond Mfg: Co.: 
Wall or Post Bracket Drillye le aves eta sc 72 
Hampson, Donald A.: 
Drill tor = Wooden Blocks soc seers, 8s fas 53 
Coppering Steel Wire Parts.............. 57 
Troubles with Spanner Wrenches.......... 133 
Increasing the Width Capacity of a Planer... 368 
Feeding Device for Wire-forming Machine... 474 
Cutter Grinding on a Production Basis...... 450 
Handles, Pressed-steel Machine. Fred R. Daniels 466 
Hanger, American Pressed-steel Shafting....... 917 
Hanlon & Wilson: 
Expansion Spiral Reamer........... games. 294 
Hanna Engineering Works: 
BoilerMiRiveterie ey: vcs < cee cee ees 326 
150-ton Pneumatic MRiveter.............. 739 
Hanneman, George 
Inexpensive Formed Milling Cutter......... 115 
dndextn Foin thew Vise wa... ee ee es 225 
Renewable Plug Gages. 396 
Lape Drill: Sizes Ras wes. eee of neers te 618 
Hanson, B. M. W.: 
Thread Measuring Wevices's ava e vs cietemucierc.s.c 946 
Hanson-Whitney Machine Co.: 
New Design of Centering Machine Riecers. enue ches Blithe 
Thread Measuring Devices............... 946 
Hardening Drop-forging Dies................ 59 
Hardening Heat has been Reached, Furnace 
That Shows when Oorrect............ tay LESS 
Hardening High-speed Steel, Difficulties in. 0. 
CMM SIMMONS “were See eR, eee christ. asc 627 
Hardening Process, Preventing Steel from Warp- 
MeeOurimethe. ese Beeches hits. aa . a 638 
Hardening Rock Drills, Automatic Furnace for. 935 
Hardening Steel without DCALME ee cre stereos are 260 
Hardness Tester. Herbert Pendulum......... 823 
Harnischfeger, Henry, Personal of........ te. oO 
Harmonie Cams, Design of. ©. O. Rhys.... 934 
Harrington, John Lyle, New President of A, s. 
MES piaasttrcceenst race rier aetere es cote ee ths 286 
Harris Engineering Co.: 
Semi-automatic Hob-grinding Machine....... 155 
Semi-automatic Hob-grinding Machine...... 663 
Full-automatic Hob-grinding Machine....... 745 
Motor Drive for Harris Hob Sharpening Ma- 
chines. -« 5 sis one: aj state jaateget sh. atwiicl erably este 826 
Harris, Glenn B.: 
Can a Patent Rejection be Appealed?....... 312 
Is an Unregistered Trademark Valid?....... 398 
Can a Defective Patent be Reissued?..... -. 478 
Proper Subject Matter for a Trademark..... 563 
Should an Inventor Write His Patent Speci- 
HCAtTOLL Te) Rewcrs oy acy ete he ets cee. Ae 646 
Questions Relative to Trademarks.......... 730 
Does a Patent Assignment Become Void if 
NOtMN RCCORd ed feasts is chek sions aus say aleretale 812 
Applying for a Design Patent....... eoiala.ctere OOF 
Harris, Harry E.: 
' Increased Production from Improved Tools. 192 
Hartness Modified Screw Thread ermal 571 
Hatch, George U., Personal of.......... aes 4 16) 
Hawes, C. L.: 
Planer Grinding ALTA CHMENt. seisss cis avclecie G2 G 
Sante wriuing | Machine geiess ace nesce re O2G 
Haynes-Stellite Co 
e Stellite Cutters for Milling........ Se qa 
Milling with Stellite Cutters....... a Gye 
Adjusting Milling Machines for High Speeds. « 972 
Headstock Design, ements in Grinding Ma- 
Chines foc). oe Cit EBERT Recrouelictel tiici aiais aa iekarenn oO 
Heald Machine Co.: 
Internal Grinding Machines........6.e+++-. 569 
Internal Grinding Machine....... ake -.- 825 
Heat Control, Wallace Glue Pot with ‘Automatic. 161 
Heat-treating Gas Furnace, Fitzgerald........ 496 


Heat-treatment, Analyze Steel before Condemn- 


ang Me ATCHUY By PAC OLIN S erates iio: at e/caweuslss) siemer's fe 
Heat-treatmenty Gf YG deep 0 ec et wee 
Heating Transformer, U. S. Welding and...... 
‘Heaton eB, Jc. Persona le ote id sieleisis telcrs aes 
Height of Angular eee Block, Determining. 


W.. G: Holmes. /...'.'.! 


Helical Gears, Methods of. Generating. Franklin 

Dip onds Bo 3B, Fa 2.8 bo cccromene amd. vie snl 
Heller, A." YALs * Personal vofs > .% =. S10 Orc C1 
Heller, Edward: 

Adjustable-plunger Stops for Fixtures...... 

Standardizing Catalogue Sizes........ ma ae 

Calculating Resultant Angles.............- 

Two arill) Jag. Desionsn cies ct «cle oe © sei 0 

Calculations for Dovetail Slots............ 

Numbering and Indexing Drawings..........- 
Hendey Machine Co.: 

Plain-geared Engine Lathe............e6. 

Motor Drive for Cone-head Lathes. ¢ Sica 
Henn, A. 

The Upward Trend of Business. a s0 as. + we 
Henry, J. M.: 

Vertical Shaper WEEK | pc veleppite ne, eo ie Bee 3. sivas 


Henson, H. H.: 


Tool for Removing Babbitt from Locomotive 
Gross-head Shoes. <0 s6.0 v5 0% < cs was ceases 
Herb, Charles O.: 
Bending Large Pipe... .6 6 cms ss eens s Aion 
Simmons Method of Hob Making.......... 


Punching Rotor and Stator Laminations. 
Herbert Ltd., Edward G.: 

Pendulum Hardness Mosteree ae cts 
Herringbone Gear Standards......... veleue see 
Herringbone Gears, Cutting Double Helical or. 

Franklin D. Jones: 

eliaterc refers iS setaria a eral even eemueten aren 

TRE. Sclinieaiis sual eu neler. oe Uae laicetncetee ot e)ielte C 
Hery, 
Hexagon Milling Tool.............----- acu 
Hickey, Michael A.: 

Problem in Gage Design.........--. seteeee 
High Speed, an Instrument for Observing Mov- 

sbi MEP Rady OCR AGIOIE as ODOM nice DydiOlo doa as 
High-speed Centers, 

Thomas Fish 
High-speed Steel, 

G. Simmons 
High-speed Steel Knives, 
Himoff, Jack- 

Drilling a ‘Small Deep Hole..... : 
Hines, J. 

Metal Paltere for the Foundry. 3). cic. 2 1% . 

Casting Aluminum Match Plate Patterns... . 
Hiring Employes, Performance Test Questions in. 

Robert Grimshaw a 
Hisey-Wolf Machine Co.: 

Grinding and Buffing Machine....... eee 
Hob Grinding Machine, Harris Full-automatic... 
Hob-grinder, Harris Semi-automatic........... 
Hob Making, Simmons Method of. Charles O. 

EIGN Dn cclehehevaue mw: wher aia eee er elo olla ls ss toyeleretinua.s 1s 
Hob Making, Simmons Method of—Correction. . 
Hob Sharpening Machines, Motor Drive for 

SLAP EES Le 5 ciks-> tanetelh-air sigepitucins eins Dae Met oMa ue eraat cite 
Hodges, George E.: 

Sharpening Square Broaches.... Se 

Broach for Keyseating Hub.............8- 

Square-hole Limit Gage...........0. 0 OMe 
Hoefer Mfg. Cn. Tne: 

High-speed Drilling Machine.............. 
Hoitmany Roller (Bearings. om -sekele eistsnenete «eyes . 
Hoist, Box ‘‘Load Lifter’’ 
Eiozst, Motorbloe: (hanes seepnenstenciere Oye iss: 
Holder for Micrometer. Harry Moore..... 
Holder for Small Screws. Albert M. Sargent. 
Holder for Small Screws. Harry Moore....... 
Holders for Square Tool Bits. Martin H. Ball. 
Holding Surfaces of Machine Tools, Work-. Fred 

Horner: 


| Difficulties in Hardening. | 


Holes in "Work with Angular Faces, Tool-room 
Formulas for Locating. W. G. Holmes...... 
Holes in a Repair Shop, Machining. Piston-pin. . 
Holland, Machine Tool Situation in.......... 
Hollow-mill, Adjustable. Histo’ (Parke, acelin < 
Holmes. W. G.: 
Calculating Diameter at Intersection of Two 
Tapers 
Measuring Diameter at Small End of Taper 
Plug Gage s 
A ‘Gage-maker's Problem... 01. wes «200. ms 
Determining Length of Tangent 
Cin cles” Fes Sisco hate ences eer neonel erals 

Determining Height of Angular Faced Block. . 

Button Method of Checking Angular Work.... 

Tool-room Formulas for Locating Holes in Work 

With? VAnpulapeeWacesivecpacic omit mentions. omens 
Holmes Engineering Co.: 

Tilted Threading. Machine. ..5%.:%22...«.s 
Homewood, Charles: 

Machine. (Squares. Sayrketo ramet aes claret ets, e 
Hone, ‘‘Centrimatic” C@ylinder......0.....%. 
Hone,. Stimson Expansion. . 2...0..8)..5...0% 
Honegger, TP RAS 

Piercing and Blanking Die for Spacing Collar. 

Piercing ‘and , Blanking iG Me jase <0 cnebeneretene 

Perforating and Embossing Die 

Parts 

Bending Overflow Pipe for Automobile Radi- 

ator 

Lapping Fountain Pen Points............ 

Offset Milling Head for Facing Piston Bosses. 

Indexing Fixture for Milling Geneva Star- 

RVNGGIS: seszt aeastsrs, ops tase Pete Cuaks Savane eee Rae 
Hood and Apron, Pangborn Protective........ 
Fleopes, Poa Ra, | Personal »Ofcue aed asieio PAs ewe 
Hopper Feed for Tapping Machine, Anderson... 
Horner, Fred: 

Shaner oi Table “Supportsincs io ahah scsssueteweuns ects 

Work-holding Surfaces of Machine Tools: 


ands sTorgie’ tara salcetusiareneesasacnewe 5 
Womcvcver Transmitted by Worm Gearing. 

orton G. M.cePersonal of 4 soe eine ne 5 
HpRe LOoupling | HRopinson Adie © sees narra ee 
“Hot Top” in 
Hough, B. 


Houpert Machine Co.: 
Centering and Facing Automobile Pistons... 
Finishing Head Ends of Over-size Pistons..... 
Grinding Large Cylinders 
@hucking Over-size Pistons. ......:..0....-. 

House, Howard W.: 

Indexing Device for Drilling Equally Spaced 

WLOIES 1 iMate eer ron «here ue a hen sts etseaiteues Sus tet sae 

Housing and Spindle for Precision 
Grinders, Extension 

Hubbell, Ri Be Personal "of... aeeieslen «) «i 

Hugo, Victor: 

Chuck for Holding Round Work while Boring. 
Humidity on Leather, Influence of........... 
Hurley “Wallace BP: Obithary of. f.g...>>-.. 
Hydraulic Bulging and Bending.............. 
Ebydranlicam man cine ane ressresnicisten iemetatcben eee 
Hydraulic Press Mfg. Co.: 

MISMO GPYORS. "na arse custom clpuede ee ene evel ove 
Hydraulic Pressure Indicator. John N. Sioussa. 
Hydraulic Pressure Intensifier. John N. 

SIOUSSAG nricee aisle te ietals certo aide asics er cue ele 6 
Hy-Way Service Co.: 

Williams Cylinder 


Grinicerceerens hens. viewer sie ere 


I 


Iechler, Warren: 

Starting an Apprentice School...... Fi 
Importation of Machinery into Mexico........ 
Inclinometer, Stevens-Prentice 
Indenting Die, Slotting and. 
Independent Pneumatic Tool Co.: 

“Thor’'- Portable Electric) Drill... nase. = 
Index to the Twenty-eighth Volume of Machine? 
Indexes Should be Complete, Catalogue. N. 

INCae: MGieteice tien Said oust Gana bai c one tone 
Indexing Device for Drilling Equally Spaced 

Holes . Howard W: House: .. 25.0. .8 0. 2 on 
Indexing in the Vise. George C. Hanneman.. 
Indexing Mechanism. E. E. Lakso.......... 
Indexing Mechanism for Die-holder........... 
Indiageelndustrial Progress) inispeesieele ert ene = 
Indicator Attachment, Brown & Sharpe....... 
Indicator Attachment, Pitch Line. Elmer C. 

GCOOlGY Pao Ghee cusses Ce, CONGR ee EN Omen tae rene 
Indicator, & Sharpe Speed. .... 2.5.5 
Indicator, “Erick _ Spacingiye 2. ac. cic cus ieee ves 
Indicator, Hydraulic Pressure. John N. Sioussa 
Indicator, Making and Using a Prick-punch. Joe 

Wed Tomiie Posie: choke cuphier cite eis wiatelle ssucneerce set te 
Industrial Conditions, German: 


Industrial Conditions in Southeastern Europe. 
Osear Ericsson 
Industrial Exposition, 4 
Indiusghriate OUbIOOK,m UlCone eles oleanan Nel honeieememetts 
Industrial) Progress) im India a. <7. eee eee 
Industrial’ Reeovery Abroad... ..0.0 6.0 e w= 
Industry Notes Von! (German. ease ieneetetenele te 
Ingersoll Milling Machine Co.: 
Milling Locomotive Main Rods........... 
Milling Locomotive Side-rods...... : 
Injuries in the Industries, Hye........ arvie taal 
Inspecting Bearing Rollers by Machine........ 
Inspection Methods, Gage. Fred R. Daniels... 
Inspection Methods, Improving. H. H. Arms- 
SEP OMG pe, ekst-s slashes oycn sire tee hie) we co) Seeomemat eteae tte 
Inspection of Raw Materials. Arthur L. * Collins 
Instrument for Observing Moving Parts at High 


Speed shan 2.5.56 4 Siicoemua stares eestor cameos 
Instrument Gears, Cutting. Franklin D. Jones. . 
Instruments, Waurenz WDrafting.......-....... 
Intensifier, Hydraulic Pressure. John N. Sioussa 
Internal Spvr Gear Teeth, Strength of. Douglas 

PS amaltor 1 ccc bea « leletatereiens «hee seas eee 
International Chamber of Commerce, Coming 

Meeting ‘Of 25... .sle atelier ss salpetatteny sig ener C 
International Motor Co.: 

Machining Motor Truck Rear Axles......... 
Invar, Forging and Cold-drawing of.......... 
Investments, Machine Tools o2he. .se..vemee 
Invoices for Australia, New Form of.......... 
Tron and Steel Industry, Power Required in the 
Tron and Steel Products, Demand for........ 
Iron, Gas-heated Soldering. John J. pone 

hagen aiish-ev'shciisce, or aueleteust sieieliehe seach moter 7 
Tron Resources ‘of die -Wiowld ive. Se- . aoibetalanct arate 

a 
Jackson, Charles H.: 

Replacing Broken Rack Teeth....... Orato cid 
Japan, Demand for Machine Tools in. 8. 

MOG dimiars, (eo tuetareeaeioitoe dl tbesa es cee ate 
Japan, Demand for Machine Tools Simi. + see 
Japan Exports of Machine Tools and Metal-work- 

Ings Nachimery® tolscns ey. oun siseon phe te ee 
Japan, Sales of Machine Tools in............ 
Jarvis, Inc., Benjamin E.- 

Benen Bando Saw sa cscs voce lec ete alee 
Jarvis Sensitive High-speed T’apping Devices... . 
Jaws for Boring Mill Chuck, Supplementary. 


Joes \ViA es Romig... Mena. oe 
Jenkins, A, Lewis: 
Design of Punching and Shearing Machines: 


EU ie Wars cone Mehe"slanet oie NoMeEME yom eee e Mites is ee 
CRS COGIC wcollenot creel : Bb otdic: 305 
OEE 22 ee OUE COD INE ove, vu ave ete atone Ae, Lae 
Jig, Cleveland Universal Drill............... 
Jig, Combination Adjustable Parallel and Drill. 


B. R. Wicks 
Jig Designs, Two Drill. 


Jig for Gas-burner Pipe, Drill. John Borken- 
HIRST Sea SRM atalcie)s SENESOES. ace Re oo te 
Jig for Small Flat Pieces, Drill. O. F. Rothen. 


Jig with Tilting Base, Drill. Robert Mawson. . 
Jigs for Machining a Special Shaped Spool, 
Drill. DetA. Nevin >.gtaes hs 3 stale ee 
Jigs for Machining a Special Shaped Spool, Drill 
—Comment. Harry E. 
Jigs for Motorcycle Cylinders. Robert Mawson. 
Jobbing Shop, Cost Accounting in the. Ludwig 
IPLOSHILZ ie cstevoce opie + cao REE bat 
New Type of Adjustable Thread Snap Gage. 
Johnson, W. W.: 
Proportioning Cone Pulley Steps to Give Con- 
stants belt, "Tension. 5...5 suchebiuc shes c5 ecuusteie 
Problem i 


John-Sons Gage Works: 


New Type of Adjustable Thread Snap Gage... 23 

Thread-gage Vise and Fixture............-1001 
Joints, Efficiency of Lapped..... pile vebene ieiaeie ose 
Jones, A. E., Personal of...... seh epee. 
aones Osivin. is) Personal” Ofc .. cea ....-1006 
Jones, Franklin D.: 

Cutting Bevel \Gearss on. o:-sietsl ene ae Ais aaa oS 

Cutting Large Bevel Gears.......... Are lel 

Cutting Spiral Type Bevel Gears. ee hati oh ene SEE 5 

Roughing Bevel Gears and Pinions. 287 

Cutting Bevel Gears with Formed Cutters. . -. 363 

Methods of Generating Helical Gears. 45 

Cutting Double Helical or Herringbone “Gears: 

oD iahascrote Datars cach Otis a eraclcs oan teen A arate 3 
De alelats tovete a nehenanehcke a aleylanepate Bias omer ts 

Rack-eutting ......: A Opeuew oD Maroramoom ee ol! 

Cutting Worm-gears ©: «. s/s. «sacle siieieic< 2 ae 

Cutting Worm Threads ...... allat'o, chou ele ree RRR. 

Cutting Instrument Gears........ bo asso! sp oe 

Mechanical Transmission of Power: 

L$. Pixav eh stherct ti cthe ete Boats: BE ee ore a. Soe 
PY Sroetenre A Atha er oAiye Le ar, tera auc oe 201 
Jones, Joseph W.: 

Bench _ Drilling. Machine... 4.40 eee Cee 
Jones & Lamson Machine Co.: 

Hartness Modified Screw Thread Comparator. 571 
Jordan, James Hu; Personal ofsssee. . eee .. 254 
Journal, Scope of the Technical.........-... 274 
Judgment, Rules Versus. ©. W. Lee.......... 643 
Julian,. David F., Personal of.............. - 254 

K 
Kartzmark Power Press Guard. © quanels! eins oe MEE 
Kasper, 

Cutting-off Tool for ‘Tubineys <a ete 297 

Stock-clamping Arrangement for Punching Die 875 

Trimming Die with Unique Locating Device.. 895 
Kaufmann, Wilhelm: 

Collecting and’ “Wiling’ Datay >a eee TOS 136 
Keefe, W, H.: 

Grinding a Cam Slot in a Reference Gage. 443 
Keetch, Arthur H., Personal of..... slieite! eis cl vhs OED 
Keller Mechanical Engraving Co.: 

Automatic Die-sinking Machine......... cece 2oe 
Kellogg. William H.: 

Checking Drawings Ss: oie te Bus wo Sichiateetrs cameras 399 
Kempsmith Mfg. Co.: 

Power for Cutting Metals. 20 6 slalstelters) aE 
Kennedy & C©o., Herbert: 

Studying Mechanisms in Motion..... sichelehale) mover 
Kessler, Ms, Personal \of). S22 eae sees ame 
Keys, Smith & Serrell Self-fitting........... 154 
Keyseating Hub, Broach for. George E, Hodges 644 
Keyway Gage Paul) EL) Byer... eee! 58 
Keyway Milling Fixture. Joseph Lannen. 40 
Keywaying Attachment. E. M. Long. siete» « Beas 
Kiln-dried Wood, Air-dried and.......... oie eee 
Kingsbury Mfg. Co.: 

Automatic Sensitive Drill Head..... vies aisle pS 

Automatic Drilling Machine............ ~ BOTT 

Automatic Sensitive Drilling Machines. . BLE 
Kinsley, Henry L., Obituary of...... © piyelio emir MMC 
Kitt, J. Harry, Obituary Oh. Sra eee ore ow + LOOG 
Sa re ay Personal "of "a ene ees 581 

nives, Simonds Welded High-speed Steel. 3 
Kohbert Machine Co., Inc.: . A ee 

Electric Riveting “Machine. 3 oye te a .. 496 
Koch & Co., Paul W.: 

Drilling Machine Cutter. :.vieta5 2 eee . 494 
Koven, L. O., beeeter Of ivr sc. Je olene meee os 833 
Krag & Co., E. 

Laying-out on Drilling Machine. a5 « 256 
Krasberg Piston Ring Co.: 

Machining ‘‘V-plex’’ Piston-rings. 3ke: cleo neeetes . 865 
Kurzweil, H.: 

Staking Tool with Inserted Blades's= jeraune oe: 
“Kwik-Kut”? Sawing Machine, Atkins..... 5 Je EOD 
L 
Labor, ,Conditions, 2.2... 7... 0s eee ». 483 
Labor Conditions, Industrial........... nhc eee 

Labor, Productive and Non-productive. 2 
Labor. -saving Machinery on Wages, the Effect. ‘of 880 
Labor, Saving Material at the Expense of. 

Robert Grimshaw"... es. «eae Blokes 2183 
Labor, the Cost! of Changing. ... ee) ane - 188 
Labor, the Scarcity of Skilled........ 606 
Laboratory Tests Reduce Grinding Wheel Bx- 

pense. jArthur i. Collins ane > i tt OOM 
Lakso, BE. E.: 

Safety Clutch for Driving Pulley...... Cay | 

Differential Mechanism for Large Speed Re- 

duction ‘ ee ee acter hors os ok 

Indexing Mechanism ........... ols) = cals rae el SSO 
Lambert Tool Co.: 

Expansion Reamer Seo. ere gallen'sce Nero Stee ae Ren ie 
Laminations, Punching Rotor and. Stator. ‘Charles 

Oi Herb 2sc-0.5, 7.0.02 eee Seid ko 436 
Uamme, Benjamin G. ee of. sl = ial 1s) SEO 
Lammers, KS. Personal (of 2). eee Botan chee ! 
Lampe, Fred E., Personallot. 2.2 eee aso oO 
Lamp Machinery, Incandescent. ....... sie. os ee eee eS 
Lamson Co.: 

Assembling by ‘Conveyor... u.ceen o\sfareye’ o/s OS 
Landis, A. B., Obituary of. aot eee 2s OZ 
Landis Machine Co. : 

Improved Pipe and Nipple Threading Medes 822 

Pipe Threading and Cutting Machine. . - 990 
Landis Tool Co.: 

Roll Grinding Machine......... sits eo) SNe OR OD 
Lange, Paul H.: 

Manufacturing Pails and Tubs..... a Nera ietempen A: 
Lannen, Joseph: 

Keyway Milling Fixture.... Slave 0 

Investigation of Tooling Methods. Woe pets 
La Pointe, William A.: 

Radius-turning Tool ...... “ site sioner ttae 5 639 
Lapointe Co., N.: 

Broach of Extraordinary Size. sis) Shee whee OLS 

Hydraulic Broaching Machine. > lai 6 eettabe) Same 
Laps for Angle-gages. Joe V. Romig......... 224 
Liapped Joints, Efficiency, of: Je seek ena 978 
Lapping Angle Valves, Machine for. Robert 

Ma WS Orb foigous feces, evict ISIs oo Bc 463 
Lapping Fountain Pen Points. John A, ‘Honeg- 

2] Sih DAT TL ARC ord DIG o OP Ooo. ofan 698 
Lapping Joints of Locomotive Steam ‘Pipes. 

Robert Mawson “pie eee ees Sia talie (ote wile ea eSELO 
Lapping Machine, Oylinder...2... 206s... 656 
Lapping Machine, Moline Cylinder........... 993 


gina Me 


Lapping, Results Obtained by Machine........ 265 

Lapping Snap Gages. Cleve E. Long......... 633 

Lassiter, Columbus K. Obituary of. 665 

Lathe, American Automatically bewes Geared- head 821 

Zsne, Amernean  "Tool-roomy «3.500 ssi5 omy os - 992 

Lathe, Ball-turning Attachment. “tor. | F 3. 
DOVErGION. “2... wwe ss 32 

Lathe, Cincinnati-Acme Universal Flat Turret. . 402 

Lathe, Cincinnati-Acme Universal Turret. 5 488 

Lathe for Small Lots, Using the Turret. ‘Albert 
A. Dowd and Frank W. Curtis: 

Mess « huxta tite seat AM ALS A itd UNO) easy sh a 266 
2S Le ree pe rea enous Sela: 424 

Lathe Grinding ‘Attachment, United States. ie 

Lathe, Hendey Plain-geared Engine.......... 72 

Tethe, Le Blond Heavy-duty. . ... . caiewesle ssn 412 

Lathe, Le Blond Heavy-duty Tool-room........ 906 

Lathe, Milling and Drilling Bench Machine, 
Meslex -Oombinabion! Pe ewetials sewoweyers yarn, 5) 654 

Lathe Milling Attachment, Garrett............ 244 

Lathe, Mueller Geared-head...............+.- 918 

Lathe, Myers Small-size Engine............. 743 

Lathe, New Semi-automatic Multi-cut. William 
OER PRMIA Rat iichs isin tein) os ahs.» Betmile Meas eie walle ee 276 

Lathe, Niles-Bement-Pond 14-foot Engine..... 652 

Lathe, Niles-Bement-Pond Heavy-duty away: 317 

Tathe, Oliver ingine....... 5000 fe ao Ls 

Lathe, Oliver Motor-head Speed........ siete sng 490 

Lathe, Porter-Cable Center-drive....... es ey 912 

Lathe, Self-contained Tilted Turret.......... 407 

Lathe, Sundstrand Double-end.............-. 651 

Lathe, Sundstrand Portable Geared-head....... 999 

wmnessundstrand » Stub... 0. <3 eee wis situeo L 

Lathe, Truing Up a. Walter H. Stickler...... 222 

Lathe, Turning a Ball in thee E. W. Cable 224 

Zathe, Working Model of @...:...aess5.08 497 

Lathes, Bardons & Oliver Turret............ 904 

Lathes, Cincinnati Geared-head............. 74 

Lathes, Hendey Motor Drive for Cone-head.... 661 

Lathes, Le Blond Heavy-duty Engine...... iG 660 

Lathes, Mitchell Polishing and Buffing........ 78 

Lathes, Motor Drive for Steptoe............ 829 

Lathes to Increase Swing, Combining Two 
NOG. ttre = eae Rc eee B AeWiiera cette ‘Lele seeOT 

Lawrenz, E.: 

Drafting Instruments, -...cie bes std ses Fb emt Ole: 
Lay-outs on Metal Plates, Making ae vetoes 
“Laying-out and Drilling Machine, Krag........ 156 
Leader and Dowel-pins and Bushings, * Danly 

LRA} MEMS cic. cuces oie e om eneee aieralie let 997 
Leakage, Testing Cylinder Water Chambers for. 

PASM PNP OPER IN lS u's crates Se 0: ans) iw! eiisiater = Pets. « ew O45 
Leather Belting, Standard Tests for......... 371 
Leather Belts Endless, Making. Louis W. Arny: nae 

3 ciate tel ghee ES ae gee Da teee ee kos 
esate Influence of Humidity on........... 380 
Le Blond Machine Tool Co., R. : 

New Semi-automatic Multi-cut Latheseae.e 276 

Bleavy-duty Wathe .0 20s sino oe pre) s,2 Wario coe 

Heavy-duty Engine Lathes.............. . 660 

Heavy-duty Tool-room Lathe... ae ater 08 
Lee, Charles W.: 

“ Telling Half- truths to Escape Obligations. 414 
New Use for Automatic Machines.......... 540 
Rules Versus Judgment............ AK. cit 643 
The Value of a Good Repair Shop........ - 620 
Hard and Fast Rules Are Expensive........ 710 

Lees-Bradner Co.: 

Gear-tooth Testing Machine..... Po Gale dP aie 649 
Qeighner. W. J., Personal of. ...-<.....5. 1006 
Level Glass, Setting Spirit. J. H. Beebee. 729 
Level, Pratt & Whitney Precision..... ec ee tOS 
Teveling a Planer. Charles Owen Lewis. preremerese 545 
Levers on Bullard ‘‘Maxi-Mill,’?’ Hand-feed..... 746 


Levine, Hyman: : ‘ 
Following up Changes in Design.......... 43 


Lewis, Charles Owen: 

evened) WIaROr ries rain sasp=nalie eal ciele = ote 545 
Lewis Factors, Method for yanane: M. A. 

EIRP G |) ton halle: avec tale ahah) sits: 'a notte Sve euniotateien e Bich tate) 
Line-reaming. Casper J. Dorer..... SRO ONE ES A 52 
Wancoln, ‘Paul M.;° Personal of. ....)5. 5 e62+ +06 332 
Lind, George L.: 

Cutting Off Brass Stock........ eet uaiets! susten tas 
wAmdsiey A. M., Personal of. 22. 00. ase oe dee, 60 
Lining up Cone Pulleys. J. BE. Fenno....... 645 
Linley, C. M.: 

Releasing Mechanisms and Adjustable Stop. ilejpl 

Toothed-clutch Designs ....%......0e-. cits Soe PH 

Mapenebe MICCHANISMLS | isc 6 sal eos sie se bess, 536 
Literature and the Engineering ” "Student, 

PPO MIVICM LU eas st 6.06 s cereicelene. 8616.5 STO Ons Heer tO) 
Littelmann, Charles: 

Milling Automobile Connecting-rods........ 433 
“‘Load Lifter’? Electric Hoist, Box.... 243 
Locating’ Block, Center-punch. Joe V. Romig. 642 
Location of Machine Tools, Planning the. 40 
Locomotive Main Rods, Milling............. 98 
Locomotive Cross-head Shoes, Tool for Remoy- 

ing Babbitt from. H. H. Henson...... a 780 
Locomotive-frame Slotting Machine, Niles-Bement- 

DTC ne Sed tases eS ueen HORONG ES Cw Ck wee AN here . 820 
Locomotive Parts, Grinding............. Se BEES 
Locomotive Side-rods, Milling............... 385 
Locomotives, Shipments of Railroad........ riemek LO 


Aiolleys William, ta. Personal iof. .0 5.0 6 .!s «6 80 
Long, Cleve. E.: 


Lapping Snap CAPO o.clet ens eierte Oki Git: ASE 6 633 
Long, M.: 

Keywaying Attachment ..........++..+.+5. 628 
Longdon, J. 

Gage for Testing Depth sor Hecess ccs e 1m 

Multiple-jaw Milling Vise.......... nn aie pee 

Adjustable Boring-bar Head.............. 811 

Fixture for eae and Under-cutting Bipeck 

eeR a serch cas A Re ho Se Saar .. 848 
Tosely, H.  P..: 

Design of Machine AC ADECTB sis suas cise ores) f° OOS 
outs lz, set., Deersonal. Of.050 26  « «susme sede - LOOG 
Low, Fred PD, Person al sOt. i veccwsic ot evens s @ & Wealeee 922 
Lubricant for Thread Cutting. Elam Whitney. 645 
Euubricants for Drawing “Brass....... 0.65008 646 
Lubricating Oils, Reclaiming................ 135 
Sambricator, BOrgesOn 5. <6:6 sisi) ale! aie ones spoke anes 328 
Luers, G. A.: 

Milling an Elliptical Hole in a Steel Plate... 945 
Lux, Frank 

Plan oh MGldshes «es sicye et onbeie sek) na tect 144 

Making Gears on the Punch Press........ 453 

Drawing a Deep Wide-flanged Shell........ 479 
Lynch, Leo R.: 

Method of Setting Lathe Taper Attachment.. 895 


M 
McCadden Laboratories: 

SB IPACRIONO” ici. 5s oe see Bite eR ORE oneeniiid . 
McCrosky Tool Corporation; 

Quick-change Drill Chuck............ 4 
McDonald, S. A.: 

Slip Drive for Press Feed-slide............ 

Cutting Off and Stacking Attachments for 

POWee EPORS | tines bees cesses, 6 tains AUR 

Notching and Cutting-off Die.......... i 

Dies for Producing Metal Spools..... Biatate sts 

Trimming Die for Metal Cover........... 

Fixture and Cutter Equipment for Milling 

a Special Slide ..... SUR At te wh nes 
McKee, Walter S., Personal ‘of. Siti lor” ted aA 
McMullen, F. E.: 

The Gleason Works System of Bevel Gears. . 
ONION © 7) Te Aen ade cam ees cL eeiie enki ere forbes 61.8 
Machine-building Industries, the: 

Me the tic, eucea uate ahsge ean ete ecu 3 6 IB Yonn Foi 
An OOpep SIS yiaus Cr Stohg Me ECNceo Oy ChhS ey Geet a4 
Se ae, cue sealote. pocket eas teats: r roe 

4 asso: 1a7e del bhai) Sl cue her esie enjeys ot piate axes" 6 
ARE se Gt a a NE ek a ea 
GI riences sisiie iv lo) eke outiensue ca(nycut) a) wiles mi syvranet> s- - 
ieee cei atss haus’ shea ame oct aae SES Sha eh ee Oe 
Sera are.c le ae ork Cee es AO Ca re 
Oy Foes! sbsuaics os) sis. s) shepatnacaher = hematin! ¢misbar ie) aveles ots re 

INU) BRMGO Laat eS Aare ne olextys 

Dosh < shoe CAsie oilers aircketonsyebepectecietin,s Sv ete: ous ts 2 

ENS Aedty aging: Ricwcublaee HtseeN RoR ne hee een Re NS Lrg 
Machine Building, Tolerances in............. 
Machine Design, Simplicity in.............. 
Machine Industries. the Swedish............. 
Machine Parts, Standardization of. Raymond 

ES RE ECL Serenen tote ce oF tyaical seercars etola, cst ROR IS = 
Machine Shop Practice, a Course in......... 
Machine Tool Exhibition in New Haven....... 
Machine Tool Industry Economics of the. 

PITMESL A DUS SEU cate ccetcl cist Sees Rok aeaee eR CN Sat 
Machine Tool Industry in 1921, the...... Priva 
Machine Tool Industry in Sweden, the....... 
Machine, Tool). Investments Fa. jw els 2 oe wes 
Machine Tool Manufacturers, Merger of—a Cor- 

TECiOme 2%, eee ee cpl ees Ghee oie ene etiatisee eal ees « 
Machine Tool Market in New Zealand, the. 

Davade Kae ait suet Gini viiece hcuctess wie eceie &5 
Machine Tool Meeting in Philadelphia........ 
Machine Tool Names, Standardizing......... 
Machine Tool Sales and Service Records. George 

Ne Meaynicke: Ora kien. pos wheat stein a eoee cvontiern 1 
Machine “Wool Salesman: thos. ssc... se. se. els 
Machine Tool Situation in France, the. 4 Ae eats 
Machine Tool] Situation in Holland.......... 
Machine Tool Standardization....... Chic Aeeialo 5 
Machine "fool’ Statistics i. oi. 2%. sos sews e SOMOS 
Machine Tool Statistics for 1921.......... dus 
Machine: “Tools the: Hish-dutyo.. . caw one e. 
Machine Tools and Commodities Compared, 

ELI CCS OLIN eats Camo ties Lonticbr ioe ee ast 
Machine Tools and Metal-working Machinery 

Exported to Belgium, 1912-1921, Value of. 


Machine Tools and Metal-working Machinery to 

Dutch East Indies, 1912-1921, Exports of.. 
Machine Tools and Metal-working Machinery to 

Mapans OXPOLes MOL wat sae suche acts, Si seen eusine 
Machine Tools by Motion Pictures, Selling. 

ATC. | CRS ELAMIIMONG sens ititene obensue..cuelame Neal vi aieahis 
Machine Tools, Determining the Real Value of. 
Machine Tools for France, Metric Graduations on 
Machine Tools in France, American.......... 
Machine Tools in Japan, Demand for......... 
Machine Tools in Japan, Demand for. 
Machine Tools in Japan, Sales of........... 
Machine Tools in 1921, Production of........ 
Machine Tools Placed in Sweden, Contract for. 
Machine Tools, Planning the Location of...... 
Machine Tools, Sidelight on the DEM prnens, of 


Machine Tools, Take Care of Your....... A 
Machine Tools to France, Exports of.......... 
Machine Tools, Work-holding Surfaces of. Fred 
Horner: 
Sere SMe Reise eno Me or cteecs cee dekewse ches e.c: sh avete osha eats)» 
Ph Be ARO Ge CROP TG OMT ORT RENE Ce 
DMM -mee ie hed> Soke street ep Nceasusdn: s2ge okegsionenecen eas 


Machinery and Tools in Europe, the Future of 

PAIN GRICAT 4 erAcn pcm VAIGMLING 5 cherie Srreueithe sss 
Machinery, Cost Reduction by Improved....... 
Machinery Exports to the Far East........... 
Machinery’ in China, Industrial........ nang Bas 
Machinery Industry, the Swedish............. 
Machinery into Mexico, Importation of........ 
Machinery, Sculpturing by..... dich egal oy sueae 
Macintoshiw iS.) 8s, cersonal, Of... spelen « ann 
MacLeod, F. N.: 

Prices, Wages and Cost of Materials....... 


Macnoe, George, Personal of.....-......2+.. 
Malleable-iron Castings, Two Principal Steps in 

IM aig Piety ate, tees hoes teers shea oiaee are Suspare. o. 
Management Association, the American........ 
Management in Germany, Course in Employment 
Mandrels, “Ettco” Self-gripping....... Se Oa 


Manning, H. 

Designing Change- gears for Fixed Centers. 
Manufacturers’ Consulting Engineers: 

Semi-automatic Cylinder Boring Machine.... 
Marking Machine, Noble & Westbrook....... ; 
Marshall, O. S.: 

Scraping and Frosting Large Surfaces...... 
Marshall, W. POTSOV Ae. Obie w eke hene.scieiss? 9. scesy is <8) 10/0 
Martin, Fred S., Obituary of...... ag aewel ccs S38 
Dlartine ct Au} Personal pot. ca cus arete ss SET. wicha 
Master Electric Co.: 

Electric Motor 
Material at the Expense of Labor, 
ert Grimshaw 
Material, Waste of. 
Materials, Inspection of Raw. 

Mawson, Robert 

Milling Connecting-rods .....+..+.... el eite 

Jigs for Motorcycle Cylinders........... 

Ratchet and Pawls for Gearless Differential. 


"" Robert Grimshaw........ 
Arthur L. Collins 


Improvised Attachment for Bevel Gear Cutting 
Machine for Lapping Angle Valves........ 
Drill Jig with Tratinge GBSs@e <<a ecco, Aye 
Inspection Gage for Oarburetor Body. 


Lapping Joints of Locomotive Steam Pipes. 
“Maxi-Mill,’’ Hand-feed Levers on Bullard. 
“Maximum-Service’’ Plamers, Gray........... 
Melting Furnace, Booth Electric............ 
Merger of Machine Tool Manufacturers—a Cor- 

PO CELON Wala ove. e1/s eral ote read al il steicns aie s erp iel 0%. © : 


Merlin, A. G.: 

Testing Cylinder Water Chambers a ae 
Messinger, Clifford F., ets of. eae 
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Metal Parts Washing Machine, Crescent. 

Metal Parts Washing Machines, Crescent Improved 

Metal Plates, Making Master Lay-outs on...... 

Metal, Requirements in Cutting off. 
Erskine 


Metal-working Industries, the British: 


Metals, Bearings and Bearing. 

MeL baunle. ci. 18 aie ers Mae el te ee. 
Metals, 
Metal Sheets, 
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Dfetals, Specifications) . for. i. 6 3..n ce cee oe 
Metallurgists, Pittsburg Circular oe for. 
Bev hods of ene a Semi- steel 
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Stellite Cutters for Milling. ° 
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Revere George M.: 

Machine Tool Sales and Service Records. 
Michigan Machine Co.: 

“Rollway”’ Relief-valve Pumps.*: .. 
Microgage Co.: 
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Internal Thread 
Micrometer’ Caliper, Starrett One-inch 
Micrometer Cases, Brown & Sharpe Ae 
Micrometer, Holder for. Harry Moore 2. 1. 
Micrometer, Slocomb Inside 
““Midget Universal’? Gas Furnace........ 
Midwest Steel & Supply Co.,. Inc: 
Steel Box-rails and Stringers........ 
Milburn Co., Alexander: 
Acetylene Generator ..... 
Mill, Hollow, see Hollow. 


Mills, EimMestyanO bitiarya lofsewieak mo cicte oe cle 
Miller, Relieving Attachment for Waltham. 
Milling a Special Sh ot Fixture and Cutter 
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Milne Attachment. Van Norman High-speed. 


Milling Automobile Connecting-rods. Charles 

Littelmann SER EMS MS nite eke SAEs Se Wee a Oe crete 
Milling Cams for a Textile Machine.......... 
Milling Connecting-rods. Robert Mawson..... 4 


Milling Cutters, see Cutters. 
Milling Fixture, Keyway. Joseph Lannen. 
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Milling Fixture, Radits, | Fy=Nerverten. ones 
Milling Fixture, Transmission Case. William 

OW ene ie skews encre ahion > Se eee Lt Se 
Milling Fixture, Two-way. Crd: pial A ical 


John ATe Honeggocte sae oe bie chs, Bs th, ene 
Milling Geneva Star-wheels, 

for, John A. Honegger....... 
Milling Locomotive Main Rods.............. 
Milling Locofnotive Side-rods............... 
Milling Machine, Cincinnati-Acme Hand..... -s 
Milling Machine, Coulter Thread. Swank. 2: 


, Hall paepae Thread... . 
sriine Mashing; New Automatic Manufacturing 
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Milling Machine, Newton Four-spindle......... 
Milling Machine, Robbins Profiling and. 
Milling Machine, Standard Automatic...... 
Milling Machine, U. §S. Double-spindle Hand. 
Milling Machines, Newton Planer-type... 2)... 0. 
Milling Pipe Threads. John D. Spalding..... 


Milling Profile of Small Internal Cams. 

Ne CULVer tear cathe ets Me IO Ua eee 
Milling Tool, Hexagon.......... ' 
Mitchell Engineering (Co.: 

Polishing and Buffing Lathes...... 
Pittens \ Ry .'\Si,. Personal-rots (). shee. Beek! 
Model of a Lathe, Working. «ay WOON an Re th ek 
Modern Machine Tool Co. : 

Improved Cutting-off Machines........... 

Combination Drilling Machine Table and Vise 
Moisture-resistant Coatings for Wood. 
Mold for a Large Bracket, Making ae 

DUST A We Sres eet real ccs tat cuaite tees ails 
Mold for Reservoir Having a Large Cored Cham- 

perras May). Dugean warmer. Ws visto sf iickele cals 
Molding Problem, a. M. E. Duggan.... 
Molding Three-part Work in a Two- -part Flask. 

Mise JHE Dagan deere whee wee aces ce 
Molds by Hobbing, Making Steel............ 
Molds; -Plasterss wiirank <Tiuxel, © chevetstee eters ic nie 
Moline Tool Co.: 

Cylinder Lapping Machine sect oss) 0s platens: « 
Molter, P. 

Apprenticeships PR eas aebi Kal sinus ate > aus Cel sate 
Molybdenum as an Alloying Element in Steel. . 
Money in Germany, Barter Replacing Use of.. 
MioniKkie Marvin: Personal’ (Ofc e siescke sles c.<'s)< 
MGC Ye AES Aer CLaOnal (OLE. tists es ae nee a < 5 
Moore, Harry: 

Holder’ for. Micrometer’. <i. ssh soslevs end d.a) ans 

Holder for Small Screws........... & ey S 

Straightening) Small, Shafts. <2... wens 

Tool for Removing Sleeves from Lathe Turret 

Broaching Kink 
Morgan - Hacksaw Frame........... Ae eh atend 
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Morgan, R, L.: 
Chart for Determining Speeds and Feeds for 
Internal Grinding 
Morgan, R. &.; Personal’ of-..05.0.0. 
Morris Tool Co.: 

Tool-holders and Interchangeable Op tberra 
Morrison, Huber L., Personal of...... anne 
Mortiser, Oliver Power-feed Hollow- chisel. BOGS 
Motion Pictures for Instruction Purposes...... 
oe Mga owt in Advertising American Bridges, 
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Motion Pictures, Selling” “Machine “Tools by. 
Edward K. Hammond..... Rishaudis ete terelleheteie 
Motor, an Automobile Engine is not a........ 
Motorbloc Corporation: 
GHiaines ILoisty yes eee sete cletetetsteneree 


Motorcycle Cylinders, Jigs for. ” Robert Mawson 


Motor Drive for Cone-head Lathes, Hendey. 

Motor Drive for Harris Hob Sharpening Machines 
Motor Drive for Steptoe Lathes............. 
Motors: Drive; "Transmission! -for. -).). sisi lalsrateron' 
Motor for Steel Use, Largest Alternating-current 
“‘Motor-on-Head’’ Surfacers, Oliver........... 
Motor Master selilectric: 5 ss.) 2.5 eteienssceteteterens a0 
Motor Starter, Westinghouse Safety.......... 


Motors, Punching Rotor and Stator Laminations 
for Small Electric. Charles O. Herb. 
Muehlmatt, Adolph: 

Bench Drilling Machine...... 
Mueller Machine Tool Co.: 

Oil-grooving Attachment 

Geared-head Lathe 
Mueller, Paul M.: 

Tachometer for Indicating High 
Mulliner Bros. : 

Drilling Holes in Spool Heads............. 
Multi-cut Lathe, New Semi-automatic. 
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Mumma, Roy G.: 

Collapsible Taps 
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Murchey Machine & Tool Co.: 

Self-opening Die-head : 
Museum, a National Engineering......... Boyes 
Museum of Engineering and Industry, National 
Myers Machine Tool Corporation: 

Small-size Engine Lathe.:. 
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Speeds.... 


National Acme Co.: 
“Namco” Hardened Die-heads..... 
National Association of Office Managers Confer- 
Cie) ap Ot BG nnen tins dc Aros choice 
National Machine Tool Builders’ Association: 
Twenty-first Annual Convention.... 
Twentieth Spring Convention....... & 
National Machinery Co.: b 
Automatic-feed Semi-hot Bolt and _ Rivet 
Header pee nse rece enns 
National Metal Trades Association: 
Meeting of Secretaries 
Convention of 
National Tool Co.: 
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Simmons Method of Hob Making.......... 
Nau, H. 5 
Terms of ‘Payment for Foreign Sales....... 
Near, N. G. 
Locating aa Designating Parts on Assembly 
DD PAawiness Se ks fe tecchete obs voyslieers ecole ae aite rel seis 
Catalogue Indexes Should be Complete Per ORERC 
Easy Method of Reading a Chart......... 
Needle Manufacture, Latch. Fred R. Daniels. 
Nevin, D. A.: 


Increased Production from Improved Tools. 
Curling Die with Arbor.......... 
New Britain Machine Co.: 
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Sextuple Automatic Bar Machine. «ci. 6) es. 2!s 
New England Pressed Steel Co.: 

Making Pressed-steel Bicycle Frame Parts. 

Drawing Sockets for Wrenches........ ais! ete 

Practice of a Pressed Steel Plant.......... 
Newton Machine Tool Works: 

Four-spindle Milling Machine............. 

Planer-type Milling Machines......... tae 
New Zealand, the Machine Tool Market in. 

Davide ek. PB lair sx. eor tenet atelatten Mencoaemener: 
Niagara Machine & Tool Works: 

Special Forging Press. ....-secsessssee ote, 
Nibbling Machine, Campbell............... 
Niles-Bement-Pond Co.: 

Plate! Planer (ofc. des oats wie arose olededeteaatets 7 

Heavy-duty Engine Lathe..............-6- 

34:foot: ‘Engine’ Lathe. +. oee%.8% sae a aanw ie 

Railroad Shop Machines. .......sccecee6 3 
Noble & Westbrook Mfg. Co.: 
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Carison “Piers ic ose ka eb 5 eGo dicle saree eta ee ates r 
Noda,’ S.: 

Demand for Machine Tools in Japan........ 
Nomenclature of Power-press Parts........ ao 
Nordenholt, George F.: 

Computing Pitch of Bevel Gears....... Aton 
Nordstrom, Gustaf E 

Problem in Gage Design..... Rpis ciete meets e 
Norma Co. of America: 

Hoffman Roller Bearings.......... Coates. hs 
Norton Co.: 

Grinding in the Small Tool Industry...... fs 

Tendencies in Grinding Machine Design.... 

Grinding in Foundry and Steel Mill...... 5 

Grinding in the Railroad Industry......... 

Grinding Locomotive Parts an tPke ster ees 
Norway, Water Power in Sweden and.... é 
Notching and Cutting-off Die. S. A. McDonald. 
Nouries: bat Be ePersonall of . Si, os rie ieters Ps 0 RS 
Numbering Device, Automobile.............. 
Numbering Steels, System for........ tet 
Nusbaum, G. 

Draftsman’s Misersaving Tridngle.we ts ois bis crete 
Nut-, Screw-, and Stud-setter, Electric. aiehe 
Nut-tapping’ Machine of Belgian pets IAS ae 
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Nuts and Bolts, Standardization of. "Andrew 

Tee Schwarts ae. cee ox CCiepe the oa aOt 
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Ohio Machine Tool] Co.: 

“Dreadnaught’’ Crank Shapers, ciersies evel svc 
Oil Before Acceptance, Testing Fuel. Arthur 

Lae Collings sc. sfeoe's o. 8 ace atele se as a Bieter 


Oilcean Spout, Beveled......... 
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Oilgear Co.. 
High- speed Broaching Machine..... : 
Hydraulic and Electric Variable-speed_ Drives 

Compared tise as Sa late ale cd ehetsiacn ts se:,0 

Broaching and Assembling Press. Sata Ocha 

Oil-grooving Attachment, Mueller........... 

Oil, Separating Steel Chips from. *" Arthur te 
Col NEMS, °S retevetehe abe te ca.8 

Oil, Simple Method of “Testing” “Lubricating. 
awronce - WeeOlsen'a. « ss.<1s bisects sa. 2 

Oil, Tanks for Storing Fuel....... 

Oils, Flash and Fire Tests for Fuel ‘and. Lubri- 
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Oils, Reclaiming Lubricating a velo Jamie: STeRS Move chas 


Oliver Machinery Co.: 
Power-feed Hollow-chisel Mortises. 
Engine Lathe . 
Saw Bench 
Motor-head Speed Lathe. 
Band-sawing Machine ........ 
Motor-driven Band Saw......... 
ss Motor-on-Head?” ‘Surfacers’ “..4'.0..cse8 s+ 6 

O’Neill, M. J., Twenty-fifth Anniversary with the 
Industrial Press 

Olsen, Lawrence E.: 
Simple Method of Testing Lubricating Oil... 


Ordway, Warren: 
Assembling by Conveyor............ 
Oscilloscope—a Device for Studying Mechanisms: 


in Motion, the. “Peter Dayeyue.se.ae «2s 
Oscilloscope—An Instrument for Observing Moy- 

ing Parts at High Speeds..... Sieh oes MeN mca 
**Outslidemike,’’ Schaap ........ nite lokets 
Oviatt, D: Cis 

Spinning Chucks: .e..ctas« soe Pies yakeea eho telelors 
Owen, W.: 

Assembling a Geneva Stop-wheel Mechanism. 
Owen, William: 

Fixture for Facing and Turning Transmission 
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Transmission Case Milling Fixture......... 
Oxford, Carl J.: 

Standardization in the Industries. 
Oxy-acetylene Cutting, New Application of. 
Oxy-acetylene Process of Cutting Metals...... 
Oxy-acetylene Torch, Profile Cutting with an.. 
Oxy-acetylene Torch, Rivet-cutting Record with. 
O-Z Hand Tachograph..... 
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Pack, Charles: 

Developments in Die-casting Practice...... 

Types of Die-casting Machines...... 

Design of Die-casting Dies........ 

Die-casting Dies and Their Design. 

Die-castings Requiring Two Operations.... 

Cores and Slides for Die-casting Dies...... 
Packing for > EXpores).\.csas sabe! feeeeetens 
Pails and Tubs, Manufacturing. Paul H. Lange 
Pangborn Corporation: 

Barrell sand SB iasts pe sievatets «7 ro 

Protective Hood and Apron.............. 

Sand-blast Unit 
Parallel and Drill Jig, 

Bee VWVtChSica: steer 5 
Park, Elsto: 

Adjustable Hollow-mill 
Parker Appliance Co.: 

Tubing Coupling Mareclvkeve anchors 
Parker, H. : 

Cutting-off “Tool for Narrow Cuts.......... 
Parker, Morgan: 

Prolonging the Life of Forging Dies.. 
Pascoe, Howard N.: 

Ball Bearings in Textile Mills......... 
Passport Fees} Bill to Reduce... .... 2.2.05. 
Patent; Applying for a Design. Glenn B. Harris 
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Patent Assignment Become Void if Not Re 
corded? Does a. Glenn B. Harris........ 
Patent be Reissued? Can a Defective Glenn 
BMP ALiris 2 oS sisccn citge muecshs wu stevle uel sss cuepe ee 


Patents by? Mail Selling sd i... =)cts.cre aysuats « sveueee 
Patent Examiners and Shop spprentess, Examin- 


ations} fone Gites euctseokeys ARS eect. dia Bech 
Patent Licenses, Recording. Fey othe oe POE 
Patent Rejection be Appealed? Can a. Glenn 
ELAVTIG" Shan wreusielat is reieescmshavede ie eaerane se eee 
Patent Specification? Should an Inventor Write 
ELIS? eee lenin 7B SELaEris wen. eeene cierto onetime 
Patents, the Commercial Value of.......... 
Patented Articles, Royalties Paid by Manufac- 
TAINOTSSVOLCA. cosusisie iene toe ar cteate rg tit merece anon ae 
Pattern Departments, Close Relation Between 
Engineering and. B. Rupert Hall......... 
Pattern for a Five-piece Elbow, Laying Gut a. 
FRR. COSUET trae. cath enelcelts Shameameomone tie tel wanes «lone 


M. E. Duggan.. 
Blank. M. £E. 


Pattern for Cast-iron Bracket. 

Pattern for Repair Job, Gear 
Duggan ... 

Pattern, Increasing ‘the Size of a Standard. “M. 
E. Duggan 


Patrernmaning Trade, Learning the M. E 
PUP FANT S 2 Ae Rovian Mae cts ros ane eie that nos 
Pattern That Facilitates Production Single-rib 
ee DUS SAT coca eens te ln hoc ome ee ee 
Patterns and Facilitate Production, Redesigning 
Trunnion Bearing to Simplify. M. E. Duggan 
Patterns for the Foundry, Metal. J. F. Hines. 


Patterns for Water-pipe Joint Ring, Skeleton. 
Mai Ef Duggan a. cae ees are eee 
Patterns for Winding Drum by Hand, Making. 
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Patterns, Casting Aluminum Match Plate. James 

HeTUUNLON Ms tislans Wreath etait s ee ee PECIO 
Patternmaking, see also Molding. 

Patterson, William Blake, Personal of........ 
Pawls for Gearless Differential, Ratchet and. 
Robert Sila wson wc... s Tete as heen wae 
Payment for Foreign Sales, Terms of........ 
ee! for Foreign Sales, Terms of. AS 
NUL metas is Notes Eten cia 0 s/s; seman Beanehe ata: oot Cs ee 
Peckham,) John * EL, Personal’ of'..°:2).h..2250 
Feo Shore Recording Scleroscope and Pneu- 
I BELO ae close susie eats ae ee aa che ae eters ete ae 

Peerless Machine Co.: 
Universal > Shaping: (Saws. es aeete cence 


es ria! Lapping Fountain. John A. Honeg- 


Pertection “Spring Co. : 

Manufacture of Leaf Springs. 
Perrigo, Oscar E., Personal ore. 
Photostat Prints, the Use of. §. N. Bacon. 
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Pickworth, C. N.: 
Determining the Divpetes at the End of a 
Tapered Rod .... , 
Measuring Diameter nt Small ‘End of 
Plug Gage ... Pp eRe RS 
Piercing and Blanking Die. John A. Honegger . 
Piercing and Blanking Die for Spacing Collar. 
J. A. Honegger.. 
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Pipe and Nipple Threading Machine, Landis 
Improved . Oe OO a 
Pipe, Bending  Butt-welded . > se Pe eee Se ke 
Pipe, Bending Large. Charles 0. Herb. ..1122 
Pipe Coupling Boring Machine, Bullard..... ie 
ee. Drill Jig for Gas-burner. John Borken- 
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Pipe for Automobile Radiator, Bending Overflow. 
J: “A.” Sdonegger.:. ais we 6 
ca Joint Ring, Skeleton Patterns for Water-. 


By "Duggan. 205 2s checks so iyiie te Weenie oars 

Pipe Taps, Victor Collapsible..........:i...- 
Pipe Thread and Gage Dimensions, British 
Standard. Charles G. Spice.......... or 


Pipe Threads, Milling. John D. Spalding. ks 
Pipe Threading and Cutting Machine, Landis. . 


Pipes, Lapping Joints of Locomotive Steam. 
Robert. Mawson =. 2) s)oese 

Piston Bosses, Offset Milling Head “for Facing. 
John A. Honegger. aol dca ict 9 lo See Reet Stee eon mete 


Piston Grinder, Gisholt “Du-All Cylinder and. 
Piston-pin Holes in a Repair Shop, Machining. 
Piston- -ring Grooves, Burnishing. H. G. Frantz 
Piston-ring Testing Apparatus..... etn: » 
Piston-rings, Machining ‘‘V-plex.’’ * Baward K. 
Hammond ~ sa = s+ «<6 ashe Sele cane 
Piston Turning, Facing, Grooving ‘and Grinding 
Machine .... 
Pistons, Centering and Facing Automobile. . 
Pistons, Chucking Over-size 
Pistons, Finishing Head Ends of Over-size . ats Yoira 


Pistons in Cylinders, Method of Assembling. 
Walter Cantela’ i. 224 cme a: Sihiors Mie es, © f0 
Pistons, Seasoning Cast-iron............ 
Pitch Line Indicator Attachment. Elmer — Cc 
Oookey 6 cine Heiss ehereeeeraee ei ae. re 
Pitch of Bevel Gears, Gomputing. George F. 
Nordenhioltics eve cl esas eerie arate Rioteiiteratena 


Pittsburg Electric Furnace Corporation: 
Circular Slide-rule for Metallurgists....... 
Planer and Shaper Attachments. Edward a 
Bammond 32 2608s idan see 
Planer, Cincinnati Open-side........... 
Planer Grinding Attachment, Hawes..... 
Planer, Increasing the Width Capacity of ‘a. 
Donald A. Hampson... .caécuce «aoe ; 
Planer, Leveling a. Charles Owen Lewis..... 
Planer, Niles-Bement-Pond Plate...... 2 
Planer, Whipp Open-side Crank. 
Planing Cylinder Casings for Automatic Screw 
Machines 9 Sisters dls is syets .ofaneiie te temaeete 
Planing Sides of Deep Recess. Joe V. “Romig. 
Planning the Location of Machine Tools 
Plaster Molds. Frank’ Lux.:...ic.. 
Plastic Wood 
Platform, Barrett-Cravens Truck... 
Plier, Carlson ..... 
Plugs, Expanding 4.4...) «sss 
Pockets, Dimensions for Wrench. ve 
Poliakoff, Le 
Making Welded Steel Tubing—Comment. 
Buying Tool Steel Performance........ Oe 
Polishing and Buffing Lathes, Mitchell........ 
Polishing and Burnishing Tool for Automobile 
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Cylinders, “Storm i}... % ¢:..nenens + epee 
Polishing Machines, Types of. ” Bradford ig 

Divina). 2 \.5 +. ts. saxaegiue 6.oe Stet eer eee 
Polishing, Principles of Metal. Bradford “= 

DEVINE wo.) «aves ve ore; ee wie ea ee aeons re <4 
Polishing Radio Parts, Buffing and PGS. 5, Se . 
Polishing Room Arrangement. Bradford H. 

DDAVIME: | 265.5, sauce. 0 3 5) 6) Site elie ele leone 
Polishing Wheels Bradford H. Divine 
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Polishing Wheels, Properties of Glue for. Brad- 

ford DIVING so 6.0 sax: as cco velhsinelsal eee EC 
Polishing Wheels, Setting Up Bradford H. 

Divine. ~. | « sreaheksussieus auseianeee WP wae 
Poneleit, Arthur H 

Drawing an -Ellipse........... Oy sect 
Porter-Cable Machine Co.: 

Syracuse Belt-sander and Grinder. ple feria 

Center-drive” Lathe “04. 2. seers Saas te s 
Power Calculations for eee Rolls. AS ly. 

Roberts Mis awe ete : + Pagano ; 
Power for Cutting Metals......... 
Power, Mechanical Transmission of. "Forrest E. 

Cardullo and Franklin D. Jones: 

Lee cheese Oana = a a laudt. Syesetels cee Voie eta ote 
Dod Dye ote ae 0, 5 cere eee Srausteteliete ve 

Power Purposes, Use of the Tides for..... 


Power. Required in the Iron and Steel Industry. 

Pratt & Whitney Co.: 
“‘Saper-micrometer’’  ..5.<.sccen en 
Grinding-wheel Dresser 


Centering “Machines .2 425). 2 ieee ae 
Gages" Gye oa sare oe ee eis. ole lee tee Sieiere 
Precision ‘Iyevel °s i/,//:, 25°) stele pees oat ohetee orale 
Precision: & Thread Grinder Mfg. Co.: 
Extension Housing and Spindle for Precision 
Grind eis 9 2s... hake eee a ieletaysievenens 
Bruce Eccentric Boring Head....... et Fee 
Grinding Threads on Hard Rubber......... 
Frick Spacing Indicator.......... eae ee 
Press Accidents, Prevention of Power. 8. N. 
Bacon’ sod sho eae cee ssc enere SOE. 
Press, American Broach and. ‘Assembly . scetatetetera 
Press, Assembling and Straightening.......... 
Press, Automatic Feeding Device for’ “Punch. 
John “B.. } Collins 7. ccteuens alee ale sceee Seal 
Press Brake, Cincinnati Power............ ae 
Press Crankshafts, Designs Power. fe NE 
Friedel), “i2s2%, 
Press, Cutting off and Stacking “Attachments | for 
Power: ‘'8.. "A. McDonald. 3c, se ecteie ee 


Press Feed-slide, Slip Drive for. s. EX McDonald 
Press Feeding and Grinding Attachments...... 
Press, Greenerd Cam-operated Motor-driven Arbor 
Press Guard, Kartazmark Power. . 
Press, Hydraulic Flanging..... 
Press, Making Bicycle Frame Parts ‘on the ‘Power 
Press, Niagara Special Forging..........e..e- 
Press or Brake, Robinson Forming. Saja lkesoie tain 
Press Parts, Nomenclature of Power. . 
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a Press, Punch, see Punch. Reddie, WW. W., Personal off. c.0% ct. .ccedes SSL 8 
P Press Safety Oode, Power. csc. .s.c2cersce. 848 Red Lape. in Large Plants...... Erika « (alee eeO ; 

Press Stock Reel, S. & S. Power........... 328 Reed Co., Francis: 4 Safety Attachment for Drop-hammer........ 543 
P Press, Toledo Double-crank Toggle........... 406 Opposed-spindle Drilling Machine........... 491 Safety Code, Power Press............. craw O48 
b Presses, Design of Inclinable Power. Bi A. Reed-Prentice Co. : Safety Codes, Enforcement of............... 292 

Friedell: Planer-type Surface Grinding Machine...... 487 Safety Conference, A. S. M. B............6.. 580 
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Pressed Metal, Example of ‘the Use “of pI ale alte 873 ne PD aS lr peel aie 461 Salesmen’s Time, Don't Waste........2..20%. ee 

Pressed-steel Automobile Wheels, Making Welded 757 Regulator, Temperature and Pressure....... s. B79 Sample, Joseph F., Personal) of. 64: ..0s0050- 832 

Pressed-steel Machine Handles. Fred R. Daniels 466 Reiff & Nestor Co.: nan, Sand-blast Abrasives, Screens for............. 478 

Pressed Steel Plant, Practice of a, Fred R. _ Adjustable-blade Reamer ......... ....... 419 Sand Blast, Pangborn Barrel.......... +e+e 322 
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Large-sized Wrought-iron and Steel Pipe while Hot and Packed with Sand 


By CHARLES O. HERB 


ENDING large wrought-iron and steel pipe is 
an art in which the success of the operation 
depends almost entirely upon the man in 
charge. The pipe is bent while hot, and there- 
fore close attention and quick action are re- 
aquired to prevent flattening or bulging on the inside of the 
bend, fracture on the outside, the opening up of seams on 
butt-welded pipe, and other difficulties likely to arise while 
the work is in progress. Considerable experience is also 
necessary to properly supervise the steps preceding the 
actual bending. The present article mentions briefly the 
advantages of pipe bends over steel and cast-iron fittings 
when the direction of the pipe line must be altered, and 
cescribes the tools used and methods followed in bending 
large pipe by hand. Tables give the minimum and advisable 
radii for pipe bends and other information of value to the 
plant engineer. The illustrations, with the exception of 
Fig. 7, were obtained at the plant of the M. J. Dougherty Co., 
Philadelphia, Pa., and represent the practice of this company 
in bending pipe from 6 to 30 inches in nominal size. 

In modern industrial plants, 
pipe bends are greatly pre- 
ferred to steel or cast-iron 
fittings for a number of rea- 
sons. In the first place, the 
use of bands reduces the num- 
ber of joints and eliminates 
much of the leakage common 
to fittings. U-bends also serve 
conveniently -in long steam 
lines as a means of compensat- 
ing for expansion and contrac- 
tion of the pipe which result 
from changes in its temper- 
ature. Again, in conveying 
steam or fluids through piping, 


Pipe up to about 4 inches in nominal size can 
be bent while cold by employing machines de- 
signed for the purpose, but larger sizes must 
be heated for the operation. 
practice is to bend such pipe on a large table, 
employing a winch to pull the sand-packed, 
heated pipe to the required shape around 
blocks or pins. A great deal of skill is required ana 
to bend large pipe without obtaining any of 
the undesirable results common to this work. 


the velocity is reduced because of the friction between the 
fluid and the pipe. In the case of steam lines a high friction 
causes a greater percentage of condensation in the line and 
a drop in steam pressure. This is especially a vital factor 
about coal mines where steam is frequently conveyed 3000 
feet from the boiler house to its place of application. Fit- 
tings contribute considerably to this reduction in velocity 
and.pressure because of the friction caused by their neces- 
sarily small radii. It has been proved that the resistance 
met with in a 12-inch 90-degree elbow fitting is equivalent 
to the resistance offered by 40 feet of straight-length pipe of 
the same size. With pipe bends, however, the radii may be 
much larger than with fittings, and friction may be reduced 
to the minimum. Finally, pipe bends permit a cheaper and 
safer installation than fittings and are much neater. 


Design of Bending Table, Blocks, Shoes, and Pins 


The common practice is to bend heated pipe to shape 
around either shoes or pins located on a large table to suit 
the radius to which the pipe is to be bent. The two bending 
tables of the M. J. Dougherty 
Co. are 20 feet square, being 
constructed of two semi-steel 
castings, 9 inches thick. Hach 
table weighs approximately 70 
tons. The two sections are 
held together by fifteen 2-inch 
bolts and five steel forged keys 
which are dovetailed at both 


The general 


ends. In assembling the sec- 
tions, the keys were heated 

shrunk into dovetailed 
slots cored in the _ sections, 


thus insuring a rigid connec- 
tion. The keys extend the full 
depth of the table and their 


2 MACHINERY 


cross-section is 12 
inches Jong and 4 
inches wide between 
the dovetails. The 
location of these keys 
may be observed in 
Fig. 2 which shows 
plan and end views 
of the table. The top 
and adjoining sur- 
faces of the two sec- 
tions are finished. 
The table is sup- 
ported by three long 
concrete piers, one , 
at each end and one 
at the center, to 
which it is anchored 
by two-inch founda- 
tion bolts. The work- 
ing surface of the table is about 3% feet above the floor level. 
The table has a hole at A from which a series of T-slots 
radiate to three sides of the table. These T-slots are 22% 
degrees apart and serve as a means of attaching to the 
table, blocks against which the shoes previously mentioned 
are abutted. In back of hole A several parallel T-slots ex- 
tend across the table. Spaced between all T-slots are a series 
of 31%4-inch holes which receive the table pins. In addition 
to using these pins as an upright against which the pipe 


Fig. 1. 


A Bending Shoe and Method of attaching it to the Table shown in Fig, 2 
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may be bent, they 
are also employed to 
prevent one end of 
the pipe fronry moving 
during an operation 
and to provide ad- 
ditional support to 
the blocks and shoes. 
The portion of these 
pins which extends 
above the table sur- 
face is about 4 in- 
ches in diameter. 
The methed of ar- 
ranging a block and 
shoe for a job is il- 
lustrated in Fig. 1. 
Block A is clamped 
to the table the 
necessary distance 
from the center of hole A, Fig. 2, so that after shoe B is 
slid into place, the distance from the center of the hole to 
the bending surface of the shoe will equal the radius to 
which the pipe is to be bent minus one-half the outside 
diameter of the pipe, when the radius is given to the center 
line of the pipe. The shoe is merely butted against the 
block, and is prevented from moving sidewise by a tongue 
which engages the walls of a recess on the block. Two table 
pins OC relieve the block clamping bolts from overstrain. 
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Plan and End Views of a 20-foot Square Bending Table, showing the Lay-out of T-slots, Pin-holes, and Assembly Keys 
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Because of the table pin-holes 
being at the side of the T- 
slots, it is generally neces- 
sary to place spacers between 
the pins and block A, as 
shown at D. A forged handle 
on the table pins facilitates 
their use. 

The shoes are made in 
various sizes from 434 to 23 
inches in height to accommo- 
date the bending of pipe of 
any size up to 30-inch. The 
curved bending surface of the 
smallest sized shoe has a 
radius of 234 inches and. that 
of the largest, a radius of 
121%, inches. Only one size 
of block is used with the en- 
tire equipment of shoes, the 
block being 18 inches in over- 
all height. Both blocks and 
shoes are iron castings. When 
large quantities of pipe, 6 
inches or less in nominal size, 
are to be bent to the same 
radius, it is more economical 
to provide forms east to the 
shape of the desired bend, : 
instead of utilizing the shoes. baal Pa 
Such forms may be quickly set 
up for a bending operation. 

The chief tendencies of a pipe while being bent are to 
flatten. or buckle along the inside of the eurve. These ten- 
dencies are guarded against by filling the pipe with kiln- 
dried sand and packing the sand so thoroughly that the 
pipe wall. cannot readily flatten or buckle because of the 
resistance offered by the sand. Preparatory: to filling the 
pipe with sand, a cap or plug is inserted in one end and 


Fig. 3, Packing Sand in a Pipe. by hammering on the Outside while 
the Pipe is held in a Vertical Position 
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secured in place by means of 
radially disposed set-screws. 
The pipes are filled at one 
end .of the shop where the, 
roof is 60 feet above the floor: 
level and where a pit extends, 
46 feet below the floor. The 
pipe is raised into a vertical 
position and lowered into the 
pit a sufficient amount to per- 
mit the pipe to be filled 
through using a rubber hose 
connected to the under side 
of a 25-ton sand bin erected 
along the wall. 

When the pipe has been 
filled it is raised until the 
bottom end is almost level 
with the floor, after which 
the sand is packed by ham- 
mering on the pipe. 
tomatic air-operated mechan- 
ism which is adjustable to 
suit various sizes of pipe, 
has recenty been developed 
in this plant for hammering; 
it was formerly done by hand, 
however, as shown in Fig. 3 
in which a -12-inch pipe 20 
feet long is being packed by 
four men. This practice is 
still followed in many plants. 
After one section. of the pipe has been hammered a sufficient 
amount, the pipe is lowered 2 or 3 feet. This procedure 
is followed until the pipe has been hammered its entire 
length. The amount of hammering, of course, depends 
upon the diameter of the pipe, that illustrated being ham- 
mered for about one hour. It is obviously a slow, tedious 
job, and the value of the automatic device mentioned may 


An au- 


Fig. 4. 


Bending a 12-inch Pipe 20 Feet Long by employing a Winch to pull the Pipe against Shoes set to the Required Radius of the Bend 
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Fig. 5. 
of the Bending Table 


easily be appreciated. After the packing of the pipe has 
been completed, about a 2-inch covering of clay is made over 


the sand at the exposed end of the pipe and a cap fitted over ; 


the clay in the same manner as at the opposite end. Hither 
a five- or a ten-ton hoist is used for handling the pipe during 
its filling and packing, the hoist employed for a given job 
depending on the weight of the pipe. 


Heating to the Necessary Temperature 


After the pipe end has been sealed, the distance from one 
end to the point where the bend is to commence is measured 
and a yellow band painted around the pipe at that location. 
A similar band is also painted at the point where the bend 
is to end. These bands later aid in 
placing the pipe correctly on the table 
relative to the bending shoes and in the 
bending step. The pipe is next lifted by 
an overhead traveling crane and trans- 
ferred to the oil furnace constructed 
along one side of the table as illustrated 
in Fig. 5 which shows two pipes being 
heated. The furnace has eight burners 
which project flames transversely be- 
neath the pipe. Only those burners are 


Heating Pipes to a Cherry-red Color in an Oil Furnace constructed along One Side 
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the furnace doors raised and the pipe 
lifted to the bending table by means of 
the overhead crane. That end of the 
pipe which has not been heated is next 
secured between table pins and blocks. 
Bending shoes had been previously ar- 
ranged for bending the pipe shown in 
the furnace in Fig. 5 to a radius of 
5 feet 10 inches. A larger diameter 
pipe of short length and having an in- 
tegral flanged end was slipped over the 
free end of this pipe as shown in Fig. 4 
and, by means of a short length of 
chain, tackle blocks and rope, connected 
to a 19-horsepower motor-driven winch 
or “niggerhead.’” The bending is ac- 
complished by hauling up on the rope 
connected to the winch. The operation 
was about half completed at the time 
the photograph reproduced in Fig. 4 
was taken. This portion of the opera- 
tion must be conducted with extreme 
care because if the pipe is bent too 
quickly, flattening or buckling will re- 
sult in spite of the sand filling, or the 
wall of the pipe will be excessively 
strained along the outside of the bend, 
causing cracks. During the operation, 
one end’ of the pipe is lifted slightly above the surface of 
the table by means of the crane to lessen the load on the 
winch. 

Before commencing the operation, water from a hose is 
squirted on the side of the pipe which later forms the out- 
side of the bend, until it becomes blue. This insures that 
the pipe will compress along the inside of the curve rather 
than stretch along the outside. This cooling also insures a 
better support of the pipe wall by the sand filling, because 
it causes the internal diameter of the pipe to be slightly 
reduced. If the wall at the outside of the curve is permitted 
to stretch, the diameter will be slightly increased. However, 
if the pipe is cooled too much, buckles will result when 


lighted whose flames will play on the 
section of the pipe to be bent. Wight 
counterweighted doors lined with fire- 
brick provide for closing the top of the 
furnace over the section of the pipe 
to be heated. When closed, these doors 
cause the flame to circle around the pipe. 
The doors over the section of the pipe 
not to be bent are left raised to permit 
the flames to escape. The pipe remains 
in the furnace until it has been brought 
to a cherry-red color. ‘The fuel oil is 
atomized by compressed air delivered 
from a tank extending along the rear 
wall of the furnace. 


The Bending Operation 


When the pipe has reached the proper 
temperature, the burners are shut off, 


Fig. 6, 


View of Furnace and Table, with Completed 90-degree Bend lying on the Table 
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Fig, 7. Three 90-degree Bends being made in a 6-inch Pipe heated locally and bent by holding the Pipe between Two Pins 


the attempt is made to bend the pipe. The cooled section 
is, of course, quickly reheated by the sand and the adjoining 
uncooled pipe wall. 

While the bending is in progress the man in charge of the 
job remains on the table and holds the hose of running 
water in readiness. If the pipe bends too quickly at any 
point he signals the operator of the winch to stop hauling 
the rope and: applies water at the threatened point to cool 
it momentarily. This work must be done quickly, otherwise 
the pipe will become too cold for the bending to be accom- 
plished satisfactorily. The pipe in the illustration Fig. 4 
was bent to an angle of 90 degrees. In Fig. 6 a finished 90- 
degree elbow is shown on the bending table. 


Making Complicated Bends 


In view of the methods followed in bending pipe, it would 
seem difficult to perform an operation with any degree of 
accuracy; yet an experienced man can bend large pipe to 
within 4% and even % inch of the required dimensions. 
Bends of 90 and 180 degrees are, of course, Simpler to produce 
to specifications than double bends. For bends of the latter 
class, a templet is usually made from about %-inch round 
stock to follow the outline that the axis of the pipe will 
assume when bent. Then, during the bending operation, 
this templet is used to determine when the pipe has been 


brought to the desired shape. On double bends care is 


Fig. 8, 


Examples of Bends having Square-lap Van Stone Flanges and Straight Pipes having Welded Side Outlets 
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taken to bend the curves to the 
proper radii, even though the 
distance between the radii cen- 
ters is only approximate. Such 
discrepancies are later rectified 
-by heating the straight section 
of pipe between the two curves 
by means of a portable oil-burn- 
ing equipment and then again 
‘bending the pipe slightly as re- 
quired. The yellow bands paint- 
ed around the pipe prior to 
heating facilitates the making 
of double bends. 

An interesting operation con- 
sisting of putting three 90-degree 
bends in a 6-inch pipe to radii 
of 30 inches, is illustrated in 
Fig. 7. This photograph was 
taken at the plant of the Stand- 
ard Piping and Fitting Co., 30th 
and Race Sts., Philadelphia, Pa. 
The pipe was held between two 
table pins with suitable shoes 
placed between the pins and the 
pipe. The work was heated 
locally after being packed with 
sand and bent by employing a 
winch as explained in connec- 
tion with the previous example. 


which the bends are made, 


for this purpose. 


The heading illustration shows an expansion bend pro- 


TABLE 1. 
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MINIMUM AND ADVISABLE RADII FOR PIPE BENDS; LENGTH NECESSARY 


FOR 90-DEGREE BENDS; AND DESIRABLE STRAIGHT LENGTH AT ENDS 


Standard or Full Weight Pipe Extra Strong Pipe Expansion Bends Length of 
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Size of ' , 3 } 
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The pipe in this case was 
bent to specifications by reference to a templet. 
necessary to make an offset in a plane other than that in 
it could be accomplished by 
clamping the pipe to the table, and by means of a hoist, 
pulling up the section of the pipe to be raised. A pneumatic 
hoist attached to an I-beam trolley is used in some plants 


duced at the plant of the M. J. Dougherty Co. 


together after having been bent to shape. 


height is 38 feet and the distance from face to face of the 
Other interesting examples of pipe work 
‘at the same plant are illustrated in Fig. 8. Holes have been 
cut into the walls of some of these examples and outlets 
All these examples have a square-lapped 


flanges, 24 feet. 


welded into place. 


This example 
consists of five’ sections of 16-inch extra strong pipe welded 


If it were 


Van Stone joint. 


Bending Limitations 


In producing this joint the steel flange 
is slipped over the pipe end, after which the end is heated 
and forced back by special machines. 


Pipe of large sizes should be bent to as long radii as con- 
ditions will permit in order to reduce the possibility of 


buckling or flattening to the minimum. A ‘suitable radius 


The over-all - 


TABLE 2. THICKNESS OR WEIGHT OF PIPE FOR EXPANSION 


BENDS FOR VARIOUS PRESSURES 


pNominal Pipe, | Radius of Bena Heo 
7 and under 4 to 5 times dia. Extra strong 

2 8 and over 4 to 5 times dia. Y% inch 
4 3 7 and under Over 5 times dia. Standard weight 
& rm 8 Over 5 times dia. |28.55 pounds per foot 
2 1g 10 Over 5 times dia. |40.48 pounds per foot 
g 4 12 Over 5 times dia. |49.56 pounds per foot 
Fi 2 14 to 16 Over 5 times dia. +; inch 
e S 18 to 22 Over 5 times dia. 3g inch 
Pe 24 to 30 Over 5 times dia. a= inch 
: 
& 7 and under 4 to’6 times dia. Extra strong 
< S 8 and over 4 to 6 times dia. % inch 
5 2 7 and under Over 6 times dia. Standard weight 
m | 8 Over 6 times dia. | 28.55 pounds per foot 
Ay S 10 Over 6 times dia. | 40.48 pounds per foot 
ad te 12 Over 6 times dia. | 49.56 pounds per foot 
| 14 to 16 Over 6 times dia. 36 inch 
me has 1 Satouee Over 6 times dia. y= inch 
a re 24 to 30 Over 6 times dia. ¥Y% inch 

re 7 and under /4 times dia. and over Extra strong 

So 8 and over |4 times dia. and over % inch 
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for all pipe from 4 to 20 inches in diameter inclusive, is six 
times the diameter of the pipe. 
' “standard radius,’ and bends made to a radius of this pro- 
portion are -very satisfactory. 
however, can be bent successfully to a radius equal to three 
times the diameter, and sizes above 12 inches to a radius 
equal to four times the diameter. 
smaller than the ratios that are mentioned, but it is. not 
advisable to make small bends. ; 


This is known as the 


‘Pipe from .4 to 12 inches, 


The radii may be even 


The length of pipe allowed for a curve eneaid 


equal the length of the are which will be formed 
by the center line of the pipe. Thus, if the radius 
to,the center of a 90-degree bend is to be 48 inches, 
the length of pipe that should be allowed for the 
curve would equal 0.7854 x 2 X 48 or 6 feet 3% 
inches. To this length, of course, would need to 
be added the length of straight section or tangent 
at each end of the bend. This straight section — 
should at least equal the diameter of the pipe, and 
with pipe 10 inches or larger in size it is advis- 
able to make the straight section one and one-half 
times the diameter. If the straight section at the 
end of the pipe is less than specified, the pipe is 
liable to flatten at the end, a condition that will 
prevent the tight fitting of a screwed-on flange and 
cause leakage. 

Table 1 presents the minimum and advisable 
radii to which standard or full-weight wrought- 
iron and steel pipe should be bent; the minimum 
radii for extra strong pipe; the advisable -radii 
for bends to be used to take up expansion and 
contraction of steam lines; the length of pipe 
necessary for 90-degree bends of the radii given; 
the minimum-straight section length that should 
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be furnished at each end of a pipe. The length of pipe neces- 
sary for forming a 180-degree bend to any of the radii given, 
may be determined by doubling the length required for a 
90-degree bend of the same radius. Each radius is given 
to the center of the pipe. This table has been compiled 
from the data of large concerns making a specialty of pipe 
bending and may thus be considered as safe to work to. 
The advisable radii for expansion bends are somewhat 
greater than the advisable radii for full-weight or standard 
pipe. Bends made to these dimensions will have the desired 
expansive value. If they are much less, the bends will have 
practically no expansive value. Bends in expansion should 
have the largest radii possible under prevailing conditions. 
Tests conducted by the Crane Co., Chicago, Ill., showed that 
expansion U-bends made from extra-strong pipe have prac- 
tically the same expansive value as U-bends made from 
standard or full-weight pipe. An important factor to be 
considered in- designing pipe bends for expansion lines is 
the weight per foot of the pipe to be used. This depends 
upon the working pressure to which the line will be sub- 
jected. Table 2 gives either the desirable weight of pipe, 
or its wall thickness, for working pressures up to 350 pounds 
per square inch. This table is based on experiments made 


by the Crane Co. 
* * * 


SETTING TOOL FOR FACING CUT 


By H. P. FOOTE 


< 


If the compound rest of a lathe is set at an angle of 30 
degrees, as indicated in the accompanying illustration, the 
distance A through which the slide B must be moved to take 
a facing cut of depth C is twice as great as it would be if the 
compound rest were set parallel with the lathe spindle. It 
is also obvious that A is equal to twice the distance through 
which the carriage would have to be moved to the left in 
order to obtain the same result. 
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Method of setting Tool for Facing Cut 


Now assume that a facing cut has been taken, and on meas- 
uring with a micrometer, dimension D is found to be within 
0.0005 inch of the desired thickness. In order to remove 
0.0005 inch of metal from the face of the work, it is neces- 
sary, theoretically at least, to advance the rest on which 
the tool is mounted exactly 0.001 inch instead of 0.0005 inch. 
Thus by having the compound rest set at a 30-degree angle 
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we may use the 0.001-inch graduation of the compound rest 
feed-screw in setting the tool over for a cut of only 0.0005 
inch. 

Obviously this method is also an advantage (in so far as 
the reading of the micrometer graduations is concerned) when 
the tool is required to be set over for cuts of greater depth. 
For instance, the tool would be set over for a cut of 0.0075 
inch by advancing the compound rest 0.015 inch. The angular 
setting of the compound rest must, of course, be exact in 
order to obtain accurate results. If set for cuts of a greater 
depth than 0.010 inch the tool must be fed across the work 
twice, that is, in and then out. This is also the most de- 
pendable method for fine cuts 


* * * 


HOLDER FOR SMALL SCREWS 


By ALBERT M. SARGENT 


The writer read with interest the description of a device 
for holding small screws, which appeared on page 575 of 
March Macuinery. A somewhat different type of holder 
which has some advantages that are not found in the one 
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Holder for Small Screws 


referred to is shown in the accompanying illustration. This 
holder can be used for screws of any length and type with- 
out danger of distorting the threads. It is made from a 
strip of cold-rolled stock 4 inches long, 1 inch wide, and % 
inch thick. The strip stock was first drilled and tapped as 
indicated by the notations opposite the tapped holes, and 
was then split down the center with a 1/32-inch milling cut- 
ter.. A hacksaw could, of course, be used instead of a milling 
cutter. It is quite an advantage to have the sizes of the 
tapped holes marked on the holder, but this is not necessary. 

Cyanide was used in hardening the holder so that it would 
be slightly springy at the bow end and have a hard outer 
surface. In using the holder, the screw is simply screwed 
into the proper size hole, in the position desired, after which 
the holder is clamped ‘in the vise, as indicated in the lower 
right-hand corner of the illustration. Small-sized screws 
may be released by springing the split ends apart by hand. 


* % * 


MEETING OF AUTOMOBILE PRODUCTION MEN 


A meeting of the Society of Automotive Engineers will be 
held in Detroit October 26-27 for the purpose of discussing 
problems of automobile production, the meeting being known 
as the Automotive Production Meeting. Papers dealing with 
current production problems in a simple and practical way 
will be read and fully discussed in the morning meetings on 
both days. The afternoons will be devoted to factory inspec- 
tion trips where new and advanced production methods that 
will particularly interest the tool, inspection, and production 
men, will be shown. The principal object of this meeting 
is to promote an interchange of ideas between practical fac- 
tory men. K. L. Herrmann. production engineer of the 
Studebaker Co., Detroit, is chairman of the committee. 
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Rivet Spinning Operations 


Fig. 1. Spinning the Eccentric Stud by Means of which the 
Locking Levers are assembled 


includes spinning heads on pins, studs and bushings, 

as well as rivets. In ‘setting-down” a rivet, or pin- 
head by spinning, the action on the metal differs from that 
which occurs when the work is performed by hammering, 
inasmuch as when spinning, the metal is pressed with a 
rotary movement into the shape desired instead of being 
pounded. Both methods have advantages according to the 
results desired. A spun rivet is not distorted on the body 
and does become tight in the hole as a result of the spinning 
action. This is likely to occur when a rivet is hammered, 
and for that reason a trip-hammer is often purposely em- 
ployed to bring about this condition. Where a free-acting 
joint is required, however, spinning produces the best re- 
sults, and the applied pressure of the rolls can be so con- 
trolled as to obviate bulging or distorting the rivet body. 
The rolis by which rivets are spun require more working 
space than a rivet hammer, and hence, a hammer is neces- 
sary in cases where lack of room prevents the use of 
spinning rolls. Obviously, a 
hammer cannot be used for 


R iver spinning—in the general meaning of the term— 


heading bushings or for 
flaring pipe, for the  per- 
formance of both of which 
operations a spinning ma- 
chine is well adapted. 
Riveting machines’ that 
spin rivets, pins, and other 


0.099” 


fastenings by a pair of rap- Rik 


idly revolving rolls, such as 


those built by the Grant 
Mfg. & Machine Co. of Bridge- 
port, Conn., are provided 


with rolls carried in a holder 
in which they are free to re- 
volve while they are pressed 
against the rivet or pin as 
the machine spindle rotates 
at high velocity. A tongue 
in the holder separates the 
rolls which are set at a 
slight angle. The tongue 
serves to clear the burrs that 
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Fig, 3. 


Locking Unit of a Calculating Machine assembled by riveting 


Fig, 2. Riveting Machine set up for spinning Rivets in Wire 


Reel Cart Frames 

work up between the rolls during the spinning operation. 
The revolving rolls cause the metal to spread and assume 
the proper form of head. The rolls may be made with 
flat, concave or angular faces to suit the shape of head de- 
sired; also special shapes may be employed. The machines 
are built in either the vertical or horizontal style, in both 
of which styles the arrangement of rolls and their action 
is the same. One feature of these machines is the absence 
of noise which is characteristic of hammer-riveting. 

Rivet heads which are spun have a well-finished surface, 
the metal being spun smoothly and firmly into shape by the 
action of the rolls. These may be made with flat ends to 
produce round domes; round ends, cone points, and counter- 
sunk ends to produce either oval or flat heads; and chamfered 
bushings to produce a flat surface that is flush with the 
work. If the rivet or other fastening is a free sliding fit 
in the hole, the anvil supporting a round-head rivet is made 
with a slightly deeper cup, and to a smaller radius than the 
curvature of the rivet-head, which prevents it from turning. 
In the case of a flat-head rivet 
or pin, the anvil is often ser- 
rated for the same purpose. 
The average working speed 
of these machines is 1750 
spindle revolutions per min- 
ute. A few examples of the 
work for which the rivet 
spinning machine is adapt- 
able, are given in the follow- 
ing. 

Spinning Steel Stud in Calcu- 
lating Machine Part 

The carriage lock for a 
Monroe calculating machine, 
and an enlarged view of the 
stud used in its assembly, 
are illustrated in Fig. 3. The 
shoulder of this stud is eccen- 
tric relative to the body di- 
ameter and head, the purpose 
being to provide means for 
adjustment between the hook- 
end of one lever and the cam- 
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lug of the _ other. 
This adjustment is 
accomplished by sim 
ply turning the stud 
and heavy counter- 
sunk washer to 
which it is riveted. 
The thickness of the 
two lever members 
of the lock and the 
washer is such that 
3/64 inch of metal 
protrudes to be spun 
flush in the counter- 
sunk hole in the 
washer. 

The operation is 
illustrated in Fig. 1 
where it will be seen 
that a block is used 
on the regular table 
of the machine to accommodate the two levers to be assem- 
bled. The operator holds the work in position, moving the 
hook-lever back and forth to determine the freedom of action 
while the rolls are spinning down the rivet. 

The operator then fits the stud into the two parts, assem- 
bles the washer, places the parts in position on the block 
and operates the foot-treadle to apply pressure to the. stud. 
After spinning, the operator frequently uses a brass ham- 
mer to free the joint. The end of the stud is lubricated with 
vaseline. On account of the amount of care and inspection 
that each unit receives, the production is not high. The 
output is 184 locks per hour. 


Fig, 4, 


Riveting Frames Made of Flat Stock 


The Dilwood Mfg. Co. of Newark, N. J., manufactures a 
wire-reel cart for the U. S. Army, which is used for field 
work by the Signal Corps. This cart is collapsible and is a 
good example of “fabricated” work, in the manufacture of 
which arc-welding and rivet spinning are extensively used. 

The two end frames of the cart, one of which is shown in 
Fig. 2, are locked toa rectangular side frame by clamp levers 
which engage steel buttons, riveted into the gusset plate A 
of the end frames and thus may be disassembled at will. 
The side frame is made of flat stock which. is first bent to 
shape and tacked at the joint by welding and ‘then riveted. 
The frames are reinforced with cross-braces which are held 
in cast-iron bearings, 
riveted to the sides 
of the frame. In all, 
there are  twenty- 
eight rivets in the 
main or side frame, 
all of which are 
spun. This frame 
weighs 22 pounds; it 
is stated that ten 
frames can be fabri- 
-eated with the aid 
of the rivet spinning 
machine in the time 
that formerly but 
one could be made 
by hand-riveting. 

The end frames 
contain five rivets at 
each end for the 
gusset plate and 
four for the assem- 
bly of the cast-iron 


box B in which the Fig. 5, 


Safety Razor Case in which Two Rivets are spun to produce the Cover Hinge 


_vent the rivets from turning. 


Two-spindle Horizontal Machine and Fixture for riveting Safety Razor Cases 
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shaft that carries 
the coil of wire has 
its bearing. The 
two locking buttons 
that are riveted in 
the gusset plates are 
-made of cold rolled 
steel, 84 inch in di- 
ameter, and are spun 
with an oval head. 
The anvil in which 
the head of these 
buttons rests during 
the riveting opera- 
tion, is cupped out 
to contact only on 
the sides of the but- 
ton head so that. it 
will not revolve dur- 
ing the operation. 
For the five counter- 
sunk-head rivets a special serrated anvil CO is used, to pre- 
The rivets are assembled 
from the inside outward, the anvil allowing the frame to 
hang over it when riveting from the outside. These rivets 
are 3/16 inch in diameter, % inch long, and are made of 
cold-rolled steel. During the spinning the rivets are lubri- 
cated with graphite. The sixteen rivets and two buttons are 
spun at the rate of one hundred frames per nine hours, in 
spite of the fact that the frames each weigh eight pounds 
and cannot be handled rapidly. 
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Spinning Hinge Rivets in Safety Razor Cases 


An example of brass rivet spinning using a two-spindle . 
horizontal type of machine is found in the plant of the Auto 
Strop Safety Razor Co., New York City. The cases, which 
are made from 0.022-inch sheet metal, are illustrated in Fig. 
4, the two rivets being indicated at A. A free joint is re- 
quired for the cover of the case, and the rivet holes must 
align; otherwise, the hinge will bind. The rivets are 0.048 
inch in diameter, 0.120 inch long, with round heads, and 
they are loosely assembled as a separate operation to the 
spinning. 

As the enlarged sectional views show, the rivet is spun 
with an oval head, for which 5/64 inch of its length is used. 
A special fixture is used on the machine, the set-up of which 
is illustrated in Fig. 5. This fixture is merely a substantial 
cast-iron block with 
a steel face, over 
which the case tight- 
ly fits, affording sup- 
port within the case 
for the rivet heads 
to hold them firmly 
against the spinning 
action of the rolls. 
Two ejector pins op- 
erate through the 
fixture by means of 
the hand-lever A. 

The design of this 
machine is a radical 
departure from the 
vertical type _ illus- 
trated in connection 
with the other ap- 
plications described. 
The opposed spindle- 
heads are separately 
driven, and the spin- 
dles are advanced in 
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Fig. 6. 


unison by a toggle-lever connection, operated by a foot- 
lever beneath the bench. The amount of traverse of these 
spindles determines the freedom of the hinged joint, and 
this traverse is regulated by adjusting nuts on the threaded 
rods B. Similar adjustment is also provided for setting the 
position of the heads on the flat side on which they operate, 
to accommodate work of varying length. Two-spindle rivet- 
ing machines of this kind also find extensive application 
in cutlery plants where they are employed for the purpose 
of spinning the rivets by which the handles of knives and 
forks are assembled. 

No lubricant is used in this operation but the rolls are 
frequently washed with kerosene. The production for a ten- 
hour day is 5150 cases, or more than 10,000 spun rivets. 
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Side Frame of a Calculating Machine in which Various Riveting Operations are performed 


Spinning Steel Studs and Bushings in Cast-iron Calculating 
Machine Frames 


The two side-frames between which the mechanism of the 
Monroe calculating machine is assembled are made of cast- 
tron and contain, a number of bushings and studs. The de- 
sign of. the frame is shown in Fig. 6, which shows the 
location of the various studs and bushings that are assem- 
bled into it. The riveting work is divided into three opera- 
tions, the first of which is the spinning of the carriage hinge- 
rod bushing D, which is a casehardened machine steel part. 
This bushing is placed over a stud in a fixture block to 
locate it, and the casting which is countersunk to receive 
the head to be spun is slipped over the end of the bushing. 

The bushing is also countersunk a sufficient amount so 


Fig. 7. Using Swivel Block for spinning Rivets. of Different. Diameters 
without rehandling the Work ae hg 


Fig. 8, Application of a Riveting Machine in which a Special Clamping 
Device and Special Spinning Tool are used 
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that as the end is spun the metal spreads into the counter- 
sunk hole in the casting, and also into the countersunk hole 
of the bushing. The depth of countersinks is such that the 
spun metal produces a flat even surface, with no metal pro- 
jecting into the hole. With this arrangement the operation 
is completed with the spinning, and no subsequent machine 
work is required to clean out burrs in the hole. With a 
hardened steel bushing it would be impossible to ream and 
difficult otherwise to remove burrs; hence the importance 
of countersinking. The production is 230 bushings per hour. 
The. next riveting operation is that of spinning the key- 
board clearing lever-stud bushing A, the crank-handle stud 
bushing B, and the intermediate driving gear stud (C, all of 
which are spun in one operation. These bushings and all 
the other studs shown are made of cold-rolled steel. The 
operation of spinning the three parts just mentioned is 
illustrated in Fig. 7, in which also a number of pieces of 
work are shown. A swivel block, similar in design to that 
shown at A, and containing three locating bushings to 
accommodate the diameters, of the work to be spun, is used. 
First, the casting with one bushing hand-pressed in place 
is located by the proper bushing in the swivel block, which 
is swung into alignment with the spindle of the machine 
where it is held by a spring pin. The second bushed hole 
is then used for the next bushing and so on, thus reducing 
the amount of handling that would be required if an entirely 
separate operation were used for each member ‘to be spun. 
In this case also, the bushings are countersunk and the 
stud has a cup point. This permits the projecting stud or 
- bushing to be spun evenly and flush with the finished side 
‘of the casting. In the case of the bushings, which in this 
case are not hardened, it is sometimes necessary to ream 
- out the holes to remove burrs formed by the spinning rolls, 
' although the countersinking of the bushing is designed to 
obviate this. The bushings and the stud are an easy push 
fit in the casting, and are assembled by the operator of the 
riveting machine. The production time is sixty-four frames 
- per hour or 192 riveting operations, which includes pressing 
- the bushings and stud into place, and assembling the washer 
‘ beneath stud C. 
The other studs shown at EZ, F, G and H, Fig. 6, are a 
‘drive fit and are riveted in from the opposite side of the 
‘ easting, using the swivel block already referred to. In this 
 .“@ase, however, the work is done on a hammer machine. 


Bell-mouthing Pipe by Spinning 


In the plant of the Lawson Machine Co., Wilkinsburg, Pa., 
the end of the copper coil used in the construction of a gas 
' heater is flared by means of a riveting machine which car- 
ries a special spinning roll-head. The set-up for the opera- 
* tion is illustrated in Fig. 8. It will be seen that one end of 
‘the coil is gripped in a suitable clamp after the joint nut 
“has been slipped over, and that it is then bell-mouthed. This 
'--eoil’is an important unit in the gas heater, and the flared 
end is produced to enable a water-tight joint to be made. 
- The rolls in this special head are placed at a suitable angle 
. to give the radius of the bellmouth, this spinning tool being 
- earried in the machine spindle in place of the regular roll 
‘ holder. The pipe in this coil is % inch outside diameter 
--and of No. 20 gage stock. A well-formed opening in the 
' pipe is thus secured and the production time is fifty coils 
per hour. This operation was formerly done by hand which 
‘ was found to be slow and inaccurate. 


* * * 


~ Chatter marks on work that has been finished by cylindri- 
eal grinding ‘are due either to vibrations of the building, 
~ unsuitable belt joints, knocking end thrust of revolving 
‘ shafts, lack of balance in revolving machine parts, incorrect 
F 4 speed of the wheel used, lack of proper steadyrests, or wheels 
. -‘yhich’ are not properly balanced.—Grits and Grinds 


. show no prejudices. 
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SELLING PRODUCTION SERVICE 


By ERNEST F. DuBRUL, General Manager, 
National Machine Tool Builders’ Association, Cincinnati, Ohio 

It costs more to be without good equipment than to buy 
it. Experienced salesmen have made many sales by demon- 
strating that fact. It is the only argument on which any 
kind of machinery can really be sold, because the value of 
the machine to the user depends on no other quality than 
the saving in cost of production to be obtained through the 
use of the machine. The price of the machine is of no par- 
ticular consequence, its design and other selling points are 
in themselves of no great moment, unless a saving in pro- 
duction costs can be shown by its use. If the saving by the 
use of new or improved equipment is not in proportion to 
the price that has to be paid, even the cheapest machine is 
expensive. 

The great difficulty confronting salesmen of machine tools 
is that thousands of buyers do not think in terms of pro- 
duction service obtained from the machines that they buy. 
Too many are judging erroneously the value of a machine 
tool almost entirely by a comparison of the price with other 
machines made in large quantities. Machine tool salesmen 
should emphasize the fact that they are not selling machines 
—they are selling production service. The purchasing agent 
who is not a production man generally insists upon buying 


* machines rather than service, and he will naturally insist 


upon buying the cheapest machine in the market. But the 
experienced user of machine todls knows that each machine 
ig peculiarly suited for a particular kind of service, and he 
will buy the type of machine that he knows is best suited 
to his needs. 

There are numerous instances where the cheapest ma- 
chines are the machines to buy for the service to be per- 
formed; there are other instances, however, where machines 
of a higher grade, which usually means a higher price, are 
the only machines that can be bought economically. There 
is a field for every line and type of machine tools made. It 
is the judgment of the buyer that should determine which 
kind of machine suits his needs best; and in making a de- 
cision he should be guided not by the price of the machine 
in dollars and cents, but by the service which he expects 
from the machine. The machine that will save him the 
most money in proportion to its cost is the machine that he 
should buy. 

It is false economy for the management to allow purchas- 
ing agents to think of price rather than of relative pro- 
ductive capacity. Purchasing agents in large concerns, 
particularly, are so much in the habit of buying commodities 
that may be bought by the pound or gallon, and the quality 
of which is practically uniform and standardized, that they 
do not seem to discriminate between the buying of goods 
of this kind and machinery and tools or other equipment 
which is acquired not to be used up as a raw material, but 
hecause of the savings in production obtainable through 


their use. 
* * * 


QUALIFICATIONS OF A TIME-STUDY MAN 


A successful time-study man must have a friendly and 
tactful disposition. He must be willing to show fairness to 
the men in the shop and must be patient, diplomatic, and 
He should possess a calm analytical 
mind, so that he can divide an operation into its logical 
elements.. He should also be able to meet in an intelligent 
manner any argument relative to rates that is advanced by 
the men; but at the same time, when in doubt, he should 
favor the men, because only by so doing will he be able to 
gain their confidence, and without their confidence he will 
be unable to carry out successfully, for the best interest of 
his firm, the work to which he has been assigned. 
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Principles 


of Metal Polishing 


By BRADFORD H. DIVINE, President, Divine Bros. Co., Utica, N. Y., and President of the 
Metal Finishers’ Equipment Association : . 


OLISHING departments need more attention than they 
P generally receive in manufacturing plants. To obtain 

the best results, the polishing equipment should be in- 
stalled in a room provided with good lighting and ventila- 
tion, and should be given the same attention by the man in 
charge of production as are the other shop departments. 
Instead of this, the polishing department is frequently 1o- 
cated in the basement or in some dark corner of the shop, 
where the conditions are not satisfactory for good work; 
and when no particular attention is given to the department 
by the production manager, the foreman may initiate his 
own policy, resulting in lack of standardization, thereby 
often increasing the cost and lowering the quality of the 
product. 

There is need for standardized practice in the polishing 
department as well as in the machining departments; but 
frequently when a matter pertaining to polishing, such as 
the kind of wheel or abrasive to use, comes to the attention 
of the management, it is simply referred to the boss polisher, 
and his judgment prevails. Sometimes his recommendations 
are correct; often they are not. The boss polisher is usually 
a graduate from the ranks and frequently looks with 
suspicion on any new idea that affects his work, or on the 
introduction of new devices or tools that may result in a 
change in practice being forced 
upon him. At any rate, stand- 
ards are not generally followed 


The same care should be exercised to bring about polishing 
efficiency as is generally done to secure better results in 
other manufacturing departments such as, for example, the 
milling and planing departments, where improved or auto- 
matic machines are frequently coming into use and faster 
working equipment is being introduced. It probably is 
true that since the polishing department has: been conducted 
on such a neglected basis for so long, manufacturers fail 
to appreciate the improvements that are possible by inaugu- 
rating a change in policy. To sum up the whole situation, 
the average polishing department is operated at an expense 
out of all proportion to other departments; polishing wheels 
for example, are used long after they are out of true, so 
their efficiency is decreased sometimes as much as 50 per 
cent. This would not be tolerated in a modern machine shop. 


Terms Used in the Polishing Field 


In general, any wheel made from whatever material— 
leather, canvas, or wood, for example — that has a polishing 
abrasive glued to its face, is a polishing wheel. In a general 
sense, any operation performed on a polishing wheel may 
be termed polishing. It embraces everything from the 
“flexible-grinding” operations performed on rough forgings 
such as axes and picks, and the removal of flash from table 
knives and forks, to the pro- 
duction of the brightest luster, 
such as is given to surgical in- 


except those- founded on the ex- 
perience of that particular fore- 
man. There seems to be a feel- 
ing in many organizations that 
polishing is a phase of manu- 
facturing where efficiency need 
not be seriously regarded and 
where engineering has no place. 
In reality, there are few depart- 
ments where the installation of 
improved methods and equip. 
ment will reflect more directly 
on the quality and cost of the 
work produced than in the pol- 
ishing room. 


This is the first article of a series on polishing 
which will cover the general principles of metal 
polishing, polishing wheels and abrasives, polish- 
ing methods and equipment, and the making of 
polishing wheels. A number of examples of pol- 
ishing practice in the metal-working industry will 
be included. The articles will deal with the art 
of metal polishing in all its phases, and will call 
attention to details that are not always regarded 
as important. They will prove of especial value 
owing to the fact that polishing has received but 
little attention in the technical press in the past, 
and they will deal with the subject in a more 
complete manner than has been done hitherto. 


struments, high quality scissors, 
and other kinds of general hard- 
ware. Strictly speaking, the 
former class of work, which .con- 
sists of grinding away metal 
preliminary to:the luster pro- 
ducing process, should be known 
as “flexible grinding,” as should 
all other operations in which a 
flexible polishing wheel removes 
metal preparatory to plating, 
painting or enameling the sur- 
face. In contradistinction to 
flexible grinding is the pro- 
cess by which the surface of 
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metals is refined by a number of operations until it has 
been reduced to a degree of smoothness that is known as a 
mirror finish; that is, a finish such that the light is refracted 
from the sumface as in a mirror. But in general, in the 
trade, polishing is the term used to cover all this work of 
refining metal surfaces. _ Polishing, however, does not in- 
clude buffing, an operation that is performed with a buffing 
wheel—that is, any wheel to the face of which the abrasive 
is loosely applied, rather than glued. 

Chisels, hammers, screwdrivers, wrenches, and similar 
classes of work which are to be highly finished, but not 
plated, usually require four operations which are: roughing, 
dry-fining, greasing and coloring. That is, by means of 
four operations all the finishing work is done on polishing 
wheels, including the roughing which is frequently regarded 
as a solid grinding wheel job. Sometimes there are two 


steps to the greasing operation—rough and fine greasing. 


For some hardware, typical of which are cheaper screw- 
drivers and wrenches that do not demand a high finish, two 
operations are sufficient—roughing and dry-fining. 

For knife blades. and cutlery the roughing operation is 
performed with solid grinding wheels and the polishing is 
known as fine or blue glazing, but these terms are never 
used when referring to the polishing of hardware parts, 
plumbers supplies, etc. A term used in finishing German 
silver, white metal, and similar materials is “sand-buffing,” 
which, in distinction to the ordinary buffing operation that 
is used only to produce a very high finish, actually removes 
corsiderable metal, as in rough polishing or flexible grinding. 
For sand-buffing, rotten-stone and pumice are loosely applied. 

Although this series of articles does not deal with the 


_ buffing phase of metal finishing, something should be said 


regarding the art which will clearly define it and remove 
the possibility of its being regarded as polishing. 
is not so harsh an operation as polishing. The abrasives 
which are glued to a polishing wheel are intended to grind 
away roughness that the grinding wheel or other cutting 
tool leaves—unevennesses that are often discernible only with 
the aid of a microscope. Buffing, on the other hand, employs 
such soft cutting materials as tripoli, lime, crocus or rouge 
prepared in cake form with tellow and other greases aS a 
body, this being applied to the cloth buff by hand from time 
to time so that the face of the buff is furnished with a 
coating of this composition. Some metals, like German 
silver and white metal, are buffed before plating. Pocket- 
knife blades are polished with emery and then highly fin- 


ished (colored) by what is known.as “crocus polishing,” in - 


which a wheel, similar to a leather-faced wood polishing 
wheel is used for buffing. Steel parts to be plated are 
usually prepared for plating by polishing, buffing being em- 
ployed to give a luster to the plated surface. 


The Relation of Design to Finish 


The best results in polishing may often depend upon the 
design of the piece. In fact, the proper place to approach 
the polishing industry with a view to improving results 
is in the drafting-room, for in the designing of any new 
article, the manner and quality of finish can be greatly in- 
fluenced by the contour of the part. It is often possible to 
eliminate small concave surfaces without affecting the 
appearance or the usefulness of the part, and by this means 
make it possible for a polishing wheel to reach all surfaces 
to produce the desired finish. The contour should, if pos- 
sible, be such that it can be readily followed by the polishing 
wheel. Oftentimes a small expenditure in forging or in 
casting, by making minor changes in dies or patterns, will 
result in a large saving in finishing the article. It is not 
‘unusual, by some simple change in the original design, to 
obtain a sufficient reduction in the’ cost of finishing, to create 
a substantial advantage over a competitor. 


Buffing . 
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The polishing of large surfaces is not difficult—it is the 
small concave surfaces, corners, and recesses that are ex- 
pensive to finish, because it is almost impossible for a nar- 
row-faced or small-diameter wheel to work effectively at 
the desired speed and reach such inaccessible places. The 
great number of these difficult surfaces found in the design 
of gun parts makes the finishing of this class of work com- 
paratively expensive and the methods of performing the 
work of special interest. The exterior surfaces of those 
parts which make up the attractive appearance of firearms 
cannot be dispensed with without seriously affecting the 
market value of the product, but there are a great many 
articles which are finished by polishing that could easily 
be changed in design to facilitate the work of polishing 
without affecting in any way the selling value of the prod- 
uct. These things should receive careful consideration by 
the management of any manufacturing organization. 

The methods of performing various operations prior to 
polishing also have a direct affect on the cost of finishing 
as well as on the quality of the finished surface. A good 
illustration of this phase of the industry may be noted in 
connection with the production of axe heads and similar 
forged implements. In forging, scale gathers on the surface 
of the hot metal and in the forging operations becomes 
imbedded into the surface to such an extent that in finishing, 
the pitted surfaces thus produced must be removed, which 
sometimes requires the grinding away of 1/16 inch of metal 
in order to reduce the axe head to a condition where it can 
be finished satisfactorily. To remove this unnecessary metal 
the practice followed in one shop was first to use a solid 
grinding wheel, which left a wavy surface so that it became 
necessary to semi-finish-grind before any polishing could be 
done. The result was that several operations were required 
to finish the axe head, whereas, with proper attention to the 
forging of the heads these operations could have been re- 
duced. The method of manufacture was later changed and 
the work done without these extra operations. The elimin- 
ation of grinding on a solid emery wheel was accomplished 
by simply wire-brushing the scale as it appeared on the hot 
forging between operations. There are many similar in- 
stances where great savings in polishing costs could be 
made by some such simple means as that mentioned. 


Broader Application of Polishing 


The advantages which may be obtained by flexible grinding 
with formed-face polishing wheels have resulted, during 
recent years, in this means being used-largely for certain 
classes of work to supplant the use of solid grinding wheels. 
This is made possible by the improvement in polishing wheel 
design to an extent that the coarser-grain, fast-cutting 
artificial abrasives commonly used for flexible grinding may 
be effectively held on the periphery of the wheel. In this 
connection, of course, the holding power of glue and the 
resistance to frictional heat produced are of vital import- 
ance. Work produced by polishing wheels instead of solid 
erinding wheels is economical, because with the solid wheel 
the surfaces left are wavy, so that a number of operations 
are required to polish the surface. The forgings and cast- 
ings are often taken directly to the polishing department 
for roughing without being first ground, and if the polishing 
wheel is properly designed and applied, it will leave a 
smooth surface for subsequent operations. This principle of 
employing a flexible grinding tool rather than a solid wheel 
results in fewer operations being required to finish a surface. 


* * * 

A certain type of foreman prides himself on treating all 
men alike, but he might just as logically take pride in the 
fact that he applies the same methods to the heat-treatment 
of all kinds of steels. Men differ in analysis far more widely 
than do steels. 
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Making Radio Parts 


By FRED R. DANIELS 


Molding Radio Insulator Products:=Deseripiian of Dies and Methods Used 


ARGE quantities of molded products are used in radio 
equipment. Many of these are molded with brass in- 
serts to provide means for electric circuit connections 

in radio instruments. Although the main purpose of em- 
ploying molded materials so extensively in radio instruments 
is to furnish adequate electrical insulation, numerous 
molded parts are also used as control knobs and handles. 
This article contains two examples of molded work having 
metal inserts, and two examples in which inserts are not 
used, but which are good examples of molding radio parts. 
The practice described is that of the Shaw Insulator Co., 
Newark, N. J. 

The materials commonly used for this purpose are con- 
densite, redmanol, bakelite, formica, electrose, etc.—all con- 
densation products of phenol and formaldehyde—and shellac 
compositions. The first class of materials is prepared both 
in powdered form and 


loss, as it cannot be used again. On removing the parts 
from negative dies, they are usually surrounded by a liberal 
flash and in some cases, where the filling out of the piece is 
difficult, this flash will be heavy enough to hold an entire 
string of parts together. 

There is also what might be called a “semi-positive” method 
‘of molding in which the molded product used is also in sheet 
form, but the pieces of material used are carefully weighed 
to agree with the weight of the finished article. This prac’ 
tice, however, is followed only in cases where the design of: 
the die is such that the amount of overflow must be limited’ 
because it is impracticable to provide a large overflow’ 
channel in the die. b GAGA 

The principle employed in the making of molded insulator’ 
parts is that of combined heat and pressure; pressure is) 
supplied by a hydraulic press, through a pump and accumu- 
lator, and the heat by 


in sheets of about 14- 
inch thickness, but the 
shellac compositions 
are made in _ sheets 


only. The powder is 
used in “closed” or 
“nositive’ molds; 
that is, molds into 
which charges of 
powder are _ placed 


that will exactly pro- 
duce the desired part 
without any overflow. 
The “open” or “nega- 
tive’ mold, on the 
other hand, is one in 
which sheet stock is 
used; here the lower 
die cavity is surround- 
ed by an _ overflow 
channel into which the 
excess material is 
forced as the cavity 
of the die is filled un- 
der This 
overflow is a_ total 
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Enlarged View of Condensite Bobbin and Dies in which this Bobbin is molded 


live steam. In’ the’ 
practice described, 
Watson-Stillman hy- 
draulic presses are 
used which ‘are “de: 
signed to furnish a 
pressure of 2000 
pounds per square 
inch. For heating the 
platens of .the press 
between which .the 
dies are placed, a live 
steam pressure of . 90 
pounds is regularly. 
used, which gives a 
temperature of 320 de- 
grees F. The. com- 
bined heat and pres- 
sure are applied for 
variable lengths — of 
time, the duration de- 
pending on the size 
and sectional area of 
the part being molded. 
The steam. is, not, 
passed through chan- 
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nels in the dies (as 
is sometimes done) 
but is conducted to 
the dies by contact 
with the hot platens. 
The dies are pre- 
pared for the press 
on heated tables or 
work-benches made 
of iron, so that they 
are not cold when 
placed in the press, 
but already hotter 


1 


plate of unhardened 
' tool;steel; the bars 
' of Ketos steel, hard- 
ened; the plugs @ 
and the _ protector 
pins of drill rod. 


PARTIAL VIEW OF DIE WITH 
FORCE PLATE REMOVED 


Preparation of the 


t Mold 

i = After the dies are 

Y_ taken from the press, 
\ they are placed on 


the steam-heated 
table or work-bench 


than the bare hands 
can stand. 


where the removal 
of the work and the 


Molding Small Bobbin 
Having Brass Insert 


The first example 
of molded work to 
be considered is that 
of a condensite bob- 
bin made for the 
American Radio & Research Corporation. The bobbin is 
used as a vernier adjustment in connection with variome- 
ters; an enlarged view of the finished product is shown in 
the upper right-hand corner of Fig. 1. The main point of 
interest in connection with this job is the construction of 
the dies, this being a job known as a “side-draw” job, that 
is, on account of the flanges which surround the spool por- 
tions of the bobbin, it is necessary to draw the sections be- 
tween the flanges from each side. This calls for the use 
of pairs of bars A which are set into the base plate B of the 
die at each of its three stations. 

Each of the three pairs of bars A has accommodation for 
three bobbins and each pair encloses three pairs of plugs 0 
which form the bottom surface of the spools. Between each 
pair of semicircular holes in these bars, there is a counter- 
sunk opening leading to a whole which passes through them. 
Each countersunk hole furnishes a seat for a brass insert D 
and leaves a cavity around the end of the insert so that the 
material may be built up around it and reinforce it, as in- 
dicated in the view of the work at H. The bars A are fur- 
nished with a shallow channel which surrounds the die 
openings, this being necessary in a negative mold, and is 
the provision for receiving the overflow material. 

The top or force plate F carries three dowel-pins by 
means of which it is aligned with the base plate, and in 


Fig, 2, 


this force plate 
there are holes di- 
rectly over the 


countersunk holes 
in which the inserts 
are seated in the 
bars A. Each of 
these holes _ pro- 
vides accommoda- 
tions for a protec- 
tor pin G-~ which 
not only serves to 
prevent the molded 
material from en- 
tering the central 
hole in the insert, 
but also acts as a 


pilot to position 
the insert vertical- 
ly and_ correctly. 


The force plate is 
made of hardened 
tool steel; the base- Fig. 3, 


Preparing the Mold for producing Variable Condenser Insulators 


loading of the dies 
is done. In prepar- 
ing the mold, the 
condensite sheets 
are broken into 
pieces of approxi- 
mately correct size, 
which can be readily determined by the skilled operator, 
and these are laid on a cloth where they are warmed by the 
hot plate. The bars A are first located in the base plate 
and the inserts dropped into place in the countersunk holes. 
The protector pins are then put in place and the cavities 
jammed full of the now plastic pieces of sheet stock to the 
extent that they are built up around the protector pins G. 
The operator can usually time his work so that the sheet stock 
is not allowed to become heated beyond a certain degree. 
If too much heat is applied to the material it becomes ruined 
and cannot be reclaimed. The operator, of course, works 
with heavy leather gloves because the dies are always too 
hot to be handled with the bare hands. 

There are two small holes 0.040 inch in diameter in the 
work, these being blind holes for the lead wires from the 
bobbin winding. For the sake of clarity, the two small pins 
or cores which produce these holes were not shown in the 
sectional views of the assembled dies, but they are carried 
in the force plate. As soon as all the inserts have been set 
in place and the die cavities built up with plastic material, 
the mold is closed by slipping the force plate over the align- 
ing dowel-pins. The prepared mold is then placed in the 
press where it is subjected to the required 2000 pounds per 
square inch pressure for a period of about three minutes. 

The hot die is then removed from the steam-heated hy- 
draulic press and 
placed between the 
pressure plates of 
another’ press in 
which cold water 
is used in place of 
steam. This suffi- 
ciently lowers the 
temperature of the 
dies so that the 
hot plastic mater- 
ial, still under pres- 
sure, will become 
completely  solidi- 
fied and shrunk 
sufficiently to per- 
mit ready removal 
upon opening the 
dies. The hot dies 
are left in the cold 
press for a_ few 
minutes, the length 
of time depending 


Machinery 


Dies used in molding Insulators for Radio Variable Condensers 


MACHINERY 


16 


on the judgment of 
the operator and be-. 
ing regulated in ac- 
cordance with the 
size of the work. 
When tne dies are 
opened they are re- 
versed in _ position; 
that is, the force 
plate is at the bot- 
tom, so that the bars 
A are on the force 
plate instead of in 
the base plate chan- 
nels in which they 
are contained when 
the die is prepared 
for molding. This 
arrangement makes 
it possible to draw 
the bars from the 
side. 

The next example of molding work is that of a variable 
condenser insulator, this part being made of sheet redmanol 
in what might be termed semi-positive dies. A sectional 
view of this insulator, which is made for the Wireless Spec- 
ialty Apparatus Co., Boston, Mass., is shown in Fig. 2, also 
a sectional view of the dies and a partial plan view with 
the force pate A removed. 

The baseplate B contains three charnels in which bars 0 
are located by dowel-pins. There are holes spaced in these 
bars for the accommodation of the inserts which are molded 
into the insulators. Referring to the view of the work, ‘it 
will be seen that there are two of these inserts. They are 
made of brass, have a coarse knurled head and are threaded. 
The shoulder of the knurled head serves to locate the inserts 
in the bars and they are slipped into the holes before the 
bars are put into the die. As soon as the opérator has set 
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the inserts into the 
three bars, pieces of 


sheet redmanol 
which _ previously 
were weighed to 


obtain a close ap- 
proximation of the 
mass required, and 
which have been 
warmed to a plastic 
state during the 
preparation of the 
die, are broken into 
small pieces which 
are tucked under the 
knurled heads of the 
inserts that project 
into the cavities in 
the base plate. 

Fig. 3 shows the 
-preparation of this 
die, after one row 
of cavities has been filled. The remaining space between 
the bars is piled high with the plastic material and then 
the die is closed by means of the force plate in which there 
are channels to receive the upper part of the insert-carrying 
bars CO Fig. 2. This illustration Fig. 3 shows a number of: 
the pieces of redmanol on a cloth, being warmed on the. 
heated plate or work-bench and gives an idea of the size 
required for the production of this particular insulator. 
The pieces of sheet stock are about 214 inches square. The 
press shown in the foreground is the hot-press and the 
other is the one in which the dies are cooled by circulating 
water upon removal frem the steam-heated press. The 
difficulty of providing overflow channels in the dies for this 
part accounts for the fact that although sheet stock is used, 
it must be nearly a positive mold. The only escapement for 
the material that is possible is at the parting, and this 
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must be kept to such a small amount that the dies will not 
be prevented from practically coming together. About five 
minutes is required to mold a set of ten insulators in these 
dies. 

The dies, after they have been opened and the work partly 
removed, are shown in Fig. 4. The base plate B is in the 
foreground and the three bars C are shown with the finished 
work as it appears when the dies are opened. The force 
plate A is shown in the background. It is necessary to 
scrape off all particles of plastic material which may have 


stuck to the matching surfaces of the die-plates, and if this . 


is not done the dies will not be properly closed and will 
result in an unsatisfactory product. The die-plates, insert 
bars and pins are made of the same materials as correspond- 
ing parts of the dies shown in Fig. 1. 


Molding Stators for Variometers 


The stator of the variometer used in the Adams-Morgan 
regenerative circuit receiving set consists of a hollow spheri- 
cal member which is molded in halves, each part carrying 
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being located in proper position by pins carried in the base 
plate. The necessity for this construction will be apparent 
when the sectional shape of the stator is observed. It would 
be impossible to remove the work from the dies, on account 
of the rib at the small end, if the construction did not 
permit a side draw. 

Overflow channels for the excess stock are provided in 
the force plate and in the base plate, which are shown 
located close enough to the mold cavity to permit the plastic 
material to ooze into them when under pressure. Two holes 
are molded in each of the three flanges for the purpose of 
assembling the two members together and these holes are 
formed by pins F carried in the force plate. The force plate 
is made of unhardened tool steel; the base plate, chase, 
plugs and split rings from pack-hardened machine steel, and 
the pins and dowels from drill rod. The view shown in 
Fig. 6 should be self-explanatory after what has already 
been said regarding the preparation of molds for the pro- 
duction of other articles. The operator is in the act of 
cutting the sheet stock to fill in around the split die rings, 


Fig, 6. Preparing the Mold for the Variometer Stator 


three flanges by means of which the two halves are joined. 
The rotor member of the variometer revolves within the 
stator and it has a shaft extending through the stator to 
which connection to the secondary winding is made. The 
bearings for this shaft are formed by two semicircular 
grooves molded into each half of the stator, passing diame- 
trally through two of the flanges mentioned. One of these 
stator members is shown lying on the die-plate in Fig. 6 
and its sectional shape is indicated in Fig. 5, where the work 
is shown in the dies by solid black sectioning. The stators 
are made from Shawlac (a shellac composition) which is 
considerably less expensive than the condensation products, 
and, for certain uses, just as suitable. This material, in 
sheet form, is handled in molding much the same as other 
molding jobs wherein sheet stock is used. 

The construction of the dies is plainly indicated in Fig. 5 
where sectional views are shown and*a plan view with the 
force plate removed. 
plugs B, through each of which there extends a steel pin, 
the center line of which coincides with the parting line of 
the stator halves. These pins extend on both sides of plugs 
B and are the means of forming the half bearings for the 
rotor shaft in the flanges. The base plate C carries an in- 
termediate plate D known as a “chase.” The chase is ma- 
chined to receive two split rings # for each mold, the rings 


The force plate A carries two force. 


Weighing out the Molding Material 


Fig. 7. 


these having been removed for one of the two impressions; 
they are lying on the heated work-plate just back of the dies. 


Bases for Filament Rheostats 


All the examples of molded work described up to this time 
have been made of sheet stock, and have been produced in 
negative molds. When an article is produced by the posi- 
tive method, the raw material is used in the form of powder 
and is carefully weighed so that each charge will contain 
no excess material. The DeForest filament rheostat is made 
in this way: It is molded from No. 160 condensite powder 
and the operation of preparing the mold for this job is 
illustrated in Fig. 7. Views of the work are shown in the 
lower right-hand corner of Fig. 8 in which illustration sec- 
tional views and a plan view of the dies are also presented. 
The general die arrangement is not radically different from 
that already described, except, of course, that there is no 
overflow channel. When the work is removed from the die 
impressions of a positive mold, there will be no perceptible 
fin or burr produced, if the charge has been weighed out 
accurately. 

The force plate A carries the force plugs B which extend 
into the chase C as shown, when the die is assembled. Simi- 
larly, other plugs in the base plate D extend up sufficiently 
to produce the proper die cavities within the chase. The 
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Fig. 8. 


plugs in the force plate form the countersunk hole EH and the 
two small holes leading from it which are countersunk on 
the opposite side of the work; also these plugs carry a 
T-shaped member for forming slot F. The faces of the plugs 
in the base plate contain cavities in which the arc-shaped 
lug G is formed; also a T-shaped projection for slot H and 
pins for forming the countersinks J. 

The longitudinal sectional view shows the dies with one 
plug removed from both the base and force plates and with 
both plugs in place in the third station, where a section of 
the work is shown in heavy lines. The amount of displace- 
ment of the charge of powdered condensite is reduced by 
the 2000 pounds per square inch hydraulic pressure exerted, 
to approximately one-third its original volume. In designing 
a positive mold it is, of course, essential to know the exact 
amount that the material is compressed so that the depth 
of the chase can be determined accurately; otherwise the 
work will be molded too thick or too thin, as the case may 
be. The materials that are used in making the various die 
parts are the same as those used in similar die parts already 


described. 
* * * 


MOLDING THREE-PART WORK IN A 
TWO-PART FLASK 


By M. E. DUGGAN 


A method of molding three-part work in a two-part flask 
is here illustrated. The pattern is that of a spool reel frame 
having the parting line at XX. It was originally designed 
to be molded in green sand in a three-part flask instead of 
in a two-part flask as described in the following. The writer 
has found that this method of molding is not often brought 
to the attention of those outside the foundry, and for that 
reason believes that the following description will be of 
general interest. 

The procedure in making the mold is as follows: First a 
bottom board of wood is laid down on the floor of the 
foundry. The cope flask is then laid on top of this board 
with the edge or side A in contact with the board, the side 
coinciding with the parting line PP being uppermost. Mold- 
ing sand is next shoveled in up to the top of the flask. After 
being rammed and the surplus sand struck off, either by 
hand or by the use of a trowel, the sand is dug out of the 


Rheostat Base and Dies by which it is produced 


center of the mold so as to permit bury- 
ing the pattern up to the parting line 
PP. Then the space left around the 
pattern is again filled in and the sand 
struck off level with the top of the flask 
or parting line. The molding procedure 
described in the foregoing is what is 
known in foundry parlance as “green 
sand match.” . 

The “cheek” shown within the curved 
lines B is made as follows: The space 
within the side frames C is filled in 
with molding sand to the outer edge of 
the pattern; the molding of the cheek 
is then continued so that this part of 
the mold is shaped or formed within 
the section indicated by the dotted line 
D. Iron rods are laid crosswise in the 
cheek to aid in securing and supporting 
this section of the mold. The filling in 
with sand, tamping, banking, and shap- 
ing of the curved part of the cheek is 
all done by hand. The shape or outline 
of the cheek is not required to be exact, 
although some patternmakers employ 
a sweep to finish the work. 

The drag flask is next placed in posi- 
tion on the cope and'molding sand filled 
in and rammed up in the usual manner. The drag flask 
is then lifted off and the top half E of the pattern drawn. 
If necessary, the mold is mended, after which the drag is 
returned to its position on the cope flask. A bottom board 
is then laid on top of the mold and the whole assembly 
clamped securely with iron clamps and wedges. The mold 
is next rolled over and the cope lifted off. The sand is 
then shaken out of the cope, after which the cope is put 
back on the drag. When the cope is in place, the pouring 
sprue sticks are set in position in the mold and sand 
shoveled in and rammed up. After venting the mold and 
withdrawing the sprue sticks, the finished cope is lifted and 
the upper half of the pattern drawn out. Cores are then 
set in place and the mold finished in the regular way and 
made ready for pouring. 


Machinery 


Machinery 


Spool Reel Frame molded in Two-part Flask 


September, 1922 


MACHINERY 19 


The British Metal-working Industries 


From MACHINERY’S Special Correspondent 


London, August 14 


\ N eee the settlement of the recent labor disputes it 
was hoped that industry would gather momentum. 
So far direct evidence of improvement is wanting 
and fresh trouble has arisen over the reduction of wages 
in the engineering trades. The proposal of the employers 
has been rejected by ballot of the unions concerned, about 
60 per cent of those voting being against a settlement on 
the terms offered. As, however, only about 15 per cent of 
those entitled to vote recorded their opinion, this attitude 
is not looked upon gs serious, and the advice of the leaders 
to accept the conditions in spite of the adverse ballot is not 
surprising.+ 
Whatever the merits of the frequent statements of high 
costs of production, it is anything but satisfactory to wit- 
ness the falling of wages in the skilled engineering trades 


to figures lower than still obtain in a large number ot- 


unskilled occupations. There have been many misgivings 
on this point, as it is felt that the ultimate result will be 
a secession from skilled trades of the better type of men 
and a consequent lowering of the calibre of the engineering 
trades as a whole. The serious condition of unemployment 
during the past months has been a weighty argument in 
favor of the unions accepting the terms, and no doubt. the 
majority of the men abstained from voting in the recent 
ballot because the alternatives appeared to be lower wages 
or unemployment. 

The next question to be considered in the negotiations 
is the question of payments by results. The opinion is ex- 
pressed that many leading firms will shortly be adopting 
payment by results in one form or another. The hostility 
on the part of the men toward piece-rate systems may be 
influenced by a convincing guarantee on the part of the 
employers that present time rates once fixed shall not be 
altered unless a change in materials or method of production 
warrants it. 

The machine tool industry shows little definite improve- 
ment. Makers, generally speaking, are working full time, 
but with a considerably reduced number of employes. Im- 
portant machine tool firms in the Midlands report some big 
inquiries for tools for the automobile industry, and they 
expect to be busy by the autumn. 

It is confidently anticipated that the railways will be in 
the market again very shortly, and in the Manchester dis- 
trict orders have been booked for heavy and medium-sized 
machines suited to the requirements of the electrical in- 
dustry. 

Reductions of 20 to 25 per cent below current list prices 
of standard lines have stimulated some business, and some 
orders have been influenced by the consideration of the 
reduction in manufacturing costs that the installation of 
new machines is likely to effect, rather than by the question 
of actual first cost. 

Overseas Trade in Machine Tools 


The official returns for the overseas trade in machine tools 
for June show that the drop that took place in May has 
been continued almost uniformly during June both in ton- 
nage and total value. The tonnage for June was, exports 
560, imports 186. ‘The value of the exports was £78,445, 
that of the imports being £25,562. The values per ton 
rose in both cases, the exports reaching £140 per ton and 
imports £137 per ton. The curves for exports show a drop 
during the last twelve months from 1600 tons to 600 tons, 
the value falling in a corresponding period from £250,000 


to £78,000. For the first half of this year exports are only 
about half of those of the same period last year, and what 
is more serious, the tonnage is only 83 per cent of the pre- 
war average. j 

The exported machine tools still include a preponderance 
of lathes, of which 216 were exported in June. Apart from 
machine tools not coming under the usual standard classifi- 
cations, drilling machines were the next most important 
export-—_109 being exported during June. Most classes of 
machine tools were imported in about equal quantities. 


General Engineering 


In the automobile industry, there is a good demand for 
light passenger cars, sufficient to keep the makers moving, 
but industrial vehicles sell slowly and no improvement is 
expected until trade is more firmly established. Crane 
makers are doing fairly well and have secured some good 
foreign contracts. Structural engineers report nothing to 
justify undue optimism, but confirm the general belief that 
business has now taken a definite turn. 

In the locomotive industry, the long-expected continental 
and Indian orders have not yet matured, and buyers seem 
still to be waiting for lower quotations. The Imperial 
Government Railways of Japan have ordered thirty-four 
complete electric locomotives from the English Electric Co., 
Ltd. Eight of the locomotives are for heavy express pas- 
senger service, and weigh approximately 96 tons each. 
They are designed for hauling a 415-ton train at a speed of 
about 60 miles per hour. Most of the work in connection 
with the locomotives will be carried out at the works of 
Dick Kerr, Ltd., Preston. The English Electric Co., Preston, 
has undertaken the electrification of 2500 kilometers of the 
French Midi Railway. The same firm is also carrying out 
the electrification of the Arthur’s Pass section of the New 
Zealand Midland Railway. 

A maker of laundry machinery announces more orders in 
July than in any month this year, and a general opening 
up of business suspended during the last two years. In 
shipbuilding circles the conditions are still very depressing, 
and new work is not forthcoming despite the lower pro- 
duction costs in effect. 


Developments in the Engineering Field 


The last two or three years have seen an important in- 
crease in the attention given to malleable iron castings in 
this country. There had been a tendency to look upon 
malleable iron castings with suspicion, due in the past no 
doubt to a tendency of manufacturers to adhere to old- 
fashioned and rule-of-thumb methods. The result has been 
that nothing like the development of these valuable products 
have been made here that has been made in America. The 
recent conference of the Institute of British Foundrymen of 
Birmingham served to focus attention on the development 
and improvements that have been effected, and considerable 
attention was paid to the paper read by Professor Touceda 
on the practice of American foundrymen. It is expected 
that the near future will see a great increase in the use of 
malleable castings. 

The National Physical Laboratory, which has already 
earried out useful work in the development of inspection 
methods, has been turning its attention to the production of 
plane surfaces accurate to within 0.00001 inch. It has also 
applied new processes to the production of snap gages and 
the preparation of the faces of end measuring rods which 
will be maintained as standards in the Laboratory. 
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STANDARDIZING MACHINE TOOL NAMES 


Reference has been made previously in MAcuiINneERy to the 
activity of the National Machine Tool Builders’ Association 
in connection with the standardization of parts and dimen- 
sions within practicable limits, the economy of which is now 
recognized by machine tool manufacturers everywhere. 
Would it not be well to carry standardization a step further 
and apply it to the selection of names for different classes of 
machine tools? 

Many machine tools of the same type now have different 
names, some of which are misleading and have little or no 
explanatory value. The names “turret lathe” and ‘screw 
machine” are sometimes applied to machines of the same 
type; drilling machines are also known as “drill presses” or 
“drills”; the expressions “face grinder” and “edge grinder” 
are used to designate the same type of machine, which is 
also true of the names “vertical turret lathe” and “‘side-head 
boring mill.” The “flat turret lathe’ and the “turntable 
lathe” are similar, as are “multiple-spindle horizontal mill- 
ing machines” and “rail milling machines.” Names such as 
“orinder,”’ “grinding machine” and “floor grinder,’ as ap- 
plied to corresponding types, are confusing and lacking in 
descriptiveness. 

The term “automatic screw machine,” though sanctioned 
by common usage, is a misnomer, and “automatic,” as a sub- 
stitute, is too indefinite. Machines designed primarily for 
threading bolts and rods are either “threading machines” or, 
more commonly, “bolt cutters.” “Slabbing machines” and 
“rotary planers” are similar, according to some classifica- 
tions. ‘Power hacksaws” are also known as “metal-cutting 
machines,” and the names given to certain other classes of 
cutting-off machines do not indicate whether the machine is 
of the cutting-off tool or saw type. There is also room for 
improvement in selecting names for some gear-cutting ma- 
chines, as well as tool grinding machines and multiple- 
spindle drilling machines of different designs. The use of 
“high-sounding’”’ names should be avoided, especially when 
accuracy is sacrificed. For instance, many machines are 
classified as “automatic,” when they are strictly semi-auto- 
matic. 

Buyers frequently refer to a classified product index or 
directory to obtain the names of firms manufacturing various 
types of machine tools, and standard names, selected with 
reference both to their descriptive qualities and the most 
prevalent usage, would prevent much confusion. A reason- 
able degree of name standardization would be worth what- 
ever effort might be required to bring about such an im- 
provement. 


ARRANGING SHOP EQUIPMENT 


Every shop executive knows that machine tools and other 
shop equipment should be so arranged that the material to 
be machined may travel through the shop by the most direct 
route; the ideal arrangement is that which permits every 
part to move from the stock-rooms through the machining 
departments to the shipping department in as nearly a 
straight line as possible. To obtain this result very careful 
planning is necessary in locating the different departments in 
the shop and the machines within each department. Two 
methods are generally used to group machine tools so as 
to simplify the travel of the material through the plant. 


Under one method all the machines of a certain class are 
placed in one group or department. For example, lathes 
should be in one place, drilling machines in another, auto- 
matic screw machines in a third, etc. Under this grouping 
method the departments are located so that the material 
passes from department to department in the order of the 
operations to be performed on it, the departments, as far 
as possible, being located so as to eliminate the trucking of 
material back and forth. 

When the work to be handled is comparatively large, a 
second method sometimes known as “process grouping” is 
frequently used. In this case machines of different types 
may be placed in a group in the same department in such 
order as to complete a part without moving it from the 
group. For example, if a part is to be turned, planed, milled 
and drilled, four machines for performing these operations 
may be placed in a group. This plan will save considerable 
handling of heavy pieces, but is applicable as a rule only 
when the product of the plant remains practically the same 
from year to year. 

The grouping of machines of one type in each department 
is more economical when the work is small, and when 
changes in the design or character of the product are likely 
to be made; it also makes it possible to have an expert in - 
charge of each class of machines. The second method is 
better for heavy work, particularly when it is of a uniform 
and permanent character. 


* * * 


TWO FACTORS IN SAFETY WORK 


The campaign started some ten years ago to provide safer 
working conditions in shops and factories has resulted in 
the adoption of many safety devices which have materially 
reduced the number of accidents. Manufacturers of ma- 
chine tools and other shop equipment have provided guards 
to prevent the operator from coming into contact with any 
dangerous moving parts. Ingenious safety appliances have 
been incorporated in the design of power presses, because the 
operators of these machines probably are exposed to greater 
dangers than those handling other types of machine tools. 
But the provision of guards and other safety appliances and 
the instruction in their use, is but one factor in safety 
work. The other is the assurance that the operators will 
make such use of the safeguards that they will be shielded 
effectually from accident. 

In a large press shop a man was recently injured by hav- 
ing the fingers of one hand crushed between the dies. Every 
press in that factory was equipped with a safety device so 
arranged that in order to release the clutch and bring down 
the upper die, it was necessary to operate two levers, one 
being actuated by each of the workman’s hands. In the cir- 
cumstances, it seemed impossible for the operator to expose, 
either of his hands to injury, as both had to be out of the 
way when the die descended; but examination of the ma- 
chine referred to showed that the operator had tied down 
one of the levers so that he was able to trip the press by 
operating only one handle. In other words, he had taken 
the trouble to render inoperative the provision for his safety 
installed at considerable expense by the company. Little 
can be done to eliminate accidents to operators who delib- 
erately take such chances and will not listen either to ad- 
vice or instruction. They take their lives in their own hands. 
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Prices, Wages and Cost of Materials 


By F. N. MACLEOD, President, Abrasive Machine Tool Co., East Providence, R. I. 


machine tools are necessary if this American industry 

is to permanently maintain the high standards for 
which it has been known for a generation. The low prices 
prevailing today, due to keen and sometimes destructive 
competition, in most branches of the machine tool industry, 
cannot prevail for long. Increases must be made to meet 
the higher costs of today as compared with pre-war days. 
Any return to pre-war figures would entail a return to pre- 
war wages, pre-war taxes, pre-war railroad rates, pre-war 
material prices, or in a word, to a pre-war status in every 
respect, which every reasonable person knows to be an im- 
possibility. 


LS: it be said right at the start that increased prices of 


The Question of Wages 


It is true that wages in the machine tool industry at the 
present time are practically twice what they were before 
the war, expressed in dollars and cents, but when compared 
with the wages paid in other industries demanding equal 
skill it cannot be said that they are high. The machine 
tool industry demands an intelligent, loyal, and skilled body 
of men. Men of this caliber must be paid more than a mere 
living wage. During the war, wages and prices in this 
industry advanced in practically the same ratio, and as 
living cost—expressed as a whole—has somewhat. receded 
from its peak, wages in this industry have been reduced in 
a greater proportion. In many other industries (for ex- 
ample, the textile and leather industries, where selling 
prices during the war tripled and quadrupled) wages ad- 
vanced in much greater proportion than in the machine 
tool industry. As a result, mill employes who in the past 
were paid less than machinists, have, during the last three 
or four years been paid as much as and in many cases more 
than the prevailing rate for a skilled mechanic. The: skill 
and knowledge demanded of good machinists and toolmakers 
certainly entitle them to a higher reward than is paid to 
the comparatively unskilled labor of the textile and some 
other industries. 

They are not now receiving these wages, and the industry 
is suffering as a consequence. It will continue to suffer more 
and more as years go on, unless the machine tool builder 
insists upon higher prices for his product and a reasonable 
profit, which will enable him to pay higher wages and there- 
by attract a better class of workers, thus elevating the 
industry to the plane to which its importance entitles it. 
Unless this is done, it will also be difficult to attract the 
right sort of apprentices to this industry, as they must have 
something better than a mere existence to look forward to 
in life. 

Present Wages and Fixed Charges Increase the Cost of 
Manufacture 

It might be said that the machine tool business is a separ- 
ate and distinct industry in so far as the mechanics employed 
are concerned; it demands a good education and a high 
order of intelligence, as well as loyalty, and to attract a 
desirable type of employe it will be necessary to remunerate 
him at least equally as well as other industries requiring 
skilled labor. This is as much to the interest of the buyers 
and users of machine tools as it is to the manufacturers. 
The tool builder makes but one profit out of his product 
whereas the purchaser of his machines is deriving a con- 
tinual income therefrom; consequently it is to his interest 


that the tools purchased should be of the best workmanship 
and of the most enduring nature. 

The fixed charges that really constitute the main item of 
overhead in a machine shop have increased during the last 
ten years in a far greater ratio than either prices or wages. 
Federal, state and municipal taxes today mount to figures 
that would have been considered impossible ten years ago. 
Freight rates are from 50 to 75 per cent higher, and selling 
expenses have increased, due to many causes, not the least 
of which is the nearly doubled railroad fares and hotel ex- 
penses. The dealers’ commissions have been increased in 
nearly every instance, and the buyer demands more free 
service and credit extension than ever before. These twe 
items alone add a considerable sum to the total expense of 
doing business. 

A fact that should not be overlooked is that the part of 
the overhead chargeable to each machine or unit built is 
much greater today than it was three years ago when tool 
shops were running to capacity. Another item entering 
into this load of overhead expense is the amount chargeable 
to idle buildings and equipment, which unfortunately is not 
usually taken into consideration. This overhead has to be 
paid, and while machine tool builders in their competitive 
efforts have reduced prices to a point where a smaller part 
ef this overhead is paid by the customer than was the case 
three years ago, the manufacturer in the meantime has 
been using up his surplus in taking care of this additional 
load. This condition certainly cannot continue. The time is 
at hand when the selling price must include the total over- 
head, even when production is comparatively small, and 
price increases seem to be necessary in the machine tool 
field in order to cover all these increased costs which the 
changed conditions have brought about. 


Cost of Material 


The cost of material entering into the construction of ma- 
chine tools is in most cases a comparatively small item among 
the total costs—that is, a slight fluctuation of 10 or 20 per 
cent in the price of the raw materials would not materially 
affect the total selling price, probably not more than 2 to 4 
per cent.. Nevertheless, with materials approximately 25 to 
90 per cent above the pre-war level, this item alone adds 
from 5 to 10 per cent to the actual cost of the machine, and 
with freight rates considered in addition, the total increase 
is a material factor. 

The cost of power to operate a machine shop today is 
about twice what it was prior to 1914—at least in the dis- 
tricts located far from the coal mines. Here, again, the 
high freight rates add materially to the fuel cost. The list 
could be continued indefinitely, since practically every item 
entering into machine tool production has increased by a 
much greater percentage over the pre-war level than present 
machine tool prices have, as compared with pre-war figures. 


Machine Tool Prices Must Advance 


To sum up, it may be said that if the industry is to con- 
tinue to spend money on the development of better types of 
machine tools, for which skilled workers will be required— 
with both skilled brain and skilled hand—the industry 
must be placed in a position where it can pay wages com- 
mensurate with the type of men required. With this end 
in view, machine tool prices must advance. 
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It is not a question of whether machine tools are to be 
reduced any further. It is a question of how much they are 
to be increased. The buyers and users of machinery must 
realize that they cannot “squeeze blood out of a turnip,” and 
that the present low prices are not based upon production 
costs, but are purely the result of keen, not to say ruinous, 
competition in an overstocked market. Even though ma- 
chine tools were considerably advanced in price during the 
war period, the increases were nowhere nearly equal to the 
increases in other commodities, such as shoes, clothing, etc. 
Hence, such a drastic deflation as should take place in some 
of these other industries is an impossibility in the machine 
tool business, nor should there be any advocacy of reducing 
wages in this field where the workers are already paid 
much less than those engaged in the building, transporta- 
tion, printing, and clothing trades. 

It should be impressed upon every buyer and user of ma- 
chine tools that it is in their interest to maintain a high 
standard of workmanship in the machine tool industry, 
because their profits are directly dependent upon the 
standard of machine tools that the American machine tool 
industry will produce in the future. High-grade men can 
only be attracted to this industry by maintaining a reason- 
able rate of wages. It is merely repeating a thought that, 
has often been expressed and that ought to be thoroughly 
understood by everyone in the machine shop field, that the 
development and improvement in machine tools is the key- 
stone upon which the prosperity of all other industries de- 
pends. Users of machine tools can increase their output 
and thereby reduce their costs by the introduction of highly 
productive machines, and they should be willing to pay the 
price for the service which is rendered. 


* * * 


MACHINE TOOL EXHIBITION IN NEW HAVEN 


Plans are being made for an exhibition of machine tools 
and appliances to be held in the Mason Laboratory of the 
Sheffield Scientific School, Yale University, New Haven, 
Conn., September 21 to 23. The exhibition will be held 
under the joint auspices of the New Haven branch of the 
American Society of Mechanical Engineers and the Depart- 
ment of Mechanical Engineering of Yale University. The 
purpose is to bring before the manufacturers of Connecticut 
and the engineering students of the university the latest 
developments in machine tool practice. There is no charge 
for space, and no admission fee for spectators, as the ex- 
hibition committee is giving the exhibition as a means of 
stimulating industry and hastening the return of normal 
business conditions. Papers relating to machine shop sub- 
jects will be read each evening by men well known in the 
industry. Exhibitors are also invited to show motion pic- 
tures of their machines and appliances and to have repre- 
sentatives present to demonstrate and explain the operation 
of the machines exhibited. The privilege to exhibit is by 
invitation only—about 150 invitations having been issued. 


* * * 


MEETING OF SECRETARIES OF NATIONAL 
METAL TRADES ASSOCIATION 


The local branch secretaries of the National Metal Trades 
Association met August 16 and 17 at Milwaukee, Wis., for 
their semi-annual conference. Among the papers read and 
discussed were the following: “An Up-to-date Employment 
Bureau,” by Chester M. Culver; “Objections to Legislation 
Favoring Unemployment, Health Insurance, and Old Age 
Pensions,” by J. M. Manly; ‘“‘Experience of the Grand Rapids 
Branch of the National Metal Trades Association with 
their Mutual Workman’s Compensation Insurance Bureau,” 
by A. W. Blodgett; “Comparative Wage Schedules,” by W. J. 
Cronin; “Need and Value of Economic Education of Em- 
ployes,’ by Donald Tulloch; and “Turnover—Causes and 
Remedy,” by T. G. Silkman. 
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CONVENTION OF THE STEEL TREATING 
AND DROP-FORGING SOCIETIES 


During the entire week of October 2 to 7 the American 
Society for Steel Treating and the American Drop-Forging 
Institute will hold their respective conventions in Detroit, 
Mich., with headquarters in the General Motors Bldg. In 
connection with these conventions the fourth international 
steel exposition will be held. Practically all of the 50,000 
square feet available for display space has been sold, and the 
exposition is expected to be the largest of its kind ever 
held. Both gas and electrical furnaces will be shown in 
operation, and many other exhibits may be viewed in work- 
ing condition. 


Technical Sessions 


The technical sessions of the convention will be held 
October 3 to 6, when papers on a great number of subjects 
of interest to those treating steels and making drop-forg- 
ings will be read.. Among the many subjects that will be 
taken up are problems of casehardening, electric furnaces, 
formation of scale, heat-treatment of automobile springs, 
tool steels and their structure, and heat-treatment and prop- 
erties of duralumin. There will also be a symposium on 
hardness testing, dealing with many of the problems in- 
volved in proper hardness testing methods. Papers will be 
read on the significance of hardness tests, and on hardness 
and its relation to magnetic properties. 

During the convention, arrangements will be made to 
visit some of the leading automobile plants and other well- 
known shops in Detroit, including the Ford Motor Co. (both 
the Highland Park plant and the River Ridge plant), the 
Cadillac Motor Car Co., the Lincoln Motor Car Co. and the 
Hudson Motor Car Co. Visits to the Detroit Twist Drill 
Co., the Central Forge & Gear Co., and the Detroit Steel 
Products Co. have also been arranged for. The visits to the 
plants will be distributed over four days of the convention, 
two plants being visited each day, so as to prevent over- 
lapping and give everybody an opportunity to visit the 
piants in which they are most interested. 

Another feature of the convention will be a symposium 
on metallurgical education. There have been many requests 
from members of the American Society for Steel Treating 
engaged in the teaching profession for a conference with 
metallurgical engineers, so that the universities and col- 
leges might better prepare their students for the greatest 
possible usefulness in practical work. At this conference 
it is not proposed to discuss how to teach metallurgy, but 
te dwell upon what metallurgical subjects should receive the 
greatest emphasis. 


Officers of American Society for Steel Treating 


The election of the following officers of the American 
Society for Steel Treating has been announced: President, 
T. D. Lynch, research engineer, Westinghouse Hlectric & 
Mfg. Co., East Pittsburg, Pa.; second vice-president, W. S. 
Bidle, president, W. S. Bidle Co., Cleveland, Ohio; secretary, 
W. H. Eisenman, 4600 Prospect Ave., Cleveland, Ohio; direc- 
tor, S. M. Havens, assistant treasurer and manager, Ingalls- 
Shepard Division, Wyman Gordon Co., Harvey, Ill. The 
following officers remain in office from last year: First 
vice-president, R. J. Allen, metallurgist, Rolls-Royce Co. of 
America, Springfield, Mass.; treasurer, J. V. Emmons, metal-: 
lurgist, Cleveland Twist Drill Co., Cleveland, Ohio; director, 
J. J. Crowe, metallurgist, Philadelphia Navy Yard, Philadel- 
phia, Pa.; director, A. E. White, past president, and director 
of the Engineering Research University of Michigan, Ann 
Arbor, Mich.; director, F. P. Gilligan, past president, and 
secretary-treasurer of Henry Souther Engineering Co., Hart- 
ford, Conn. The board of directors of the society is com- 
posed of all the officers. The new board will enter upon 
its duties at the close of the annual convention. 
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New Type of Adjustable Thread Snap Gage 


By CHARLES G. JOHNSON, General Manager, John-Sons Gage Works, Hartford, Conn. 


the sense of feeling need not be 

entirely relied upon in checking a 
part, as the sense of sight may also be 
used. The relation between the gaging 
elements and the part being inspected 
may be determined by the amount of 
light showing between their contact 
surfaces. Light passes through a very 
small opening, but is shut out entirely 
where contact exists. The design of a 
given snap gage, has a considerable effect, 
of course, on the extent to which the 
sense of sight may be employed. The 
John-Sons Gage Works, 67 Blue Hills 
Ave., Hartford, Conn., in placing on the market an adjust- 
able thread snap gage made in the styles here illustrated, has 
provided a means of employing both the sense of touch and 
the sense of sight in inspecting the different elements of 
male threads either individually or collectively. By “ele- 
ments” is meant the size, lead, thread form, concentricity, 
and straightness of the part. 

This gage is provided with two sets of gaging rolls for 
the “Go” and “Not Go” inspection of parts, the outer rolls 
being the “Go” set and the inner ones the “Not Go’ set. 
Hach roll has a series of annular ribs of the same form 
as the thread to be inspected, and these ribs are spaced to 
project between every second thread. Left- or right-hand 
threads and single or double threads may be gaged because 
of the fact that the annular ribs on the rolls have no helix 
angle. The rolls are free to rotate on their axes, a feature 
that provides for the distribution of wear over a large sur- 
face and consequently lengthens the life of the gage. By 
using one rib on each roll of a set, the pitch diameter of a 
thread can be accurately determined, and by using the entire 
length of the rolls the accuracy of the thread form and the 
lead and the presence of any taper can be ascertained. A stag- 
gered thread or one— 
out of round may be 
detected by rotating 


Q NE advantage of snap gages is that 


the part between 
the rolls. In the 
heading illustration 


is shown clearly the 
existence of an inac- 
curacy in the lead 
of a U. S. standard 
die cut thread. 
Other advantages 
of this thread snap 
gage are that it can 
be used for inspect- . 
ing work in motion, 
and work cannot be 
cramped between the 
gaging rolls. The 
latter are inter- 
changeable to pro- 
vide for inspecting 
threads of the same 
diameter but of dif- 
ferent pitch with 
the same gage. The 


Different Styles of Adjustable Snap Gages for inspecting the Elements of Male Threads 


rolls of a set are also adjustable toward 
one another a total distance of 0.040 inch. 
This adjustment is obtained by rotating 
the eccentric bushing upon which each 
roll is mounted. The rolls are set cor- 
rectly by the use of a master thread 
plug which is left soft because no wear 
results from making the settings. After 
adjusting the rolls, they are locked in 
place by tightening a binding screw. 

The gaging rolls of Style A are approxi- 
mately 34 inch in length, and those of 
Style B are 1 inch long. Style A is 
‘recommended as being the most suitable 
for general application except in cases 
where a long thread must be positively checked for lead 
and for threads having a pitch coarser than ten threads 
per inch. Style O is made for gaging A.S.M.E. threads from 
No. 0 to 12, inclusive. The group of details D belong to 
Style A, and those in group # to Style B. The frame of 
each gage is a heat-treated iron casting. 


* * * 


BALANCING PLANT EQUIPMENT 


A factor in shop operation that is not always given the 
attention it deserves, is a proper balance of the machine 
and tool equipment. Sometimes a shop has too many of 
one type of machine tools and too few of another. In buying 
equipment, a careful study should be made of the capacity 
of each machine, so that the output of all the machines 
may be equalized—that is, so that various parts may be 
produced in the right proportion; otherwise, some parts 
will be made in too large quantities, while others will be 
insufficient in numbers, and some operations will always be 
far ahead of others. If the probable production required 
from the plant is first estimated and then the probable pro- 
duction of each machine determined, it will be possible to 
estimate accurately 
the number of ma- 
chines required to 
handle a given pro- 
duction. If this is 
not done, some de- 
partments will be 
required to work 
over-time in order to 
catch up with the 
production in other 
departments. 

Sometimes the ma- 
chine equipment is 
properly balanced, 
but production is 
crippled, due to in- 
competent  supervi- 
sion of certain de- 
partments or faulty 
operation of the 
equipment. Things 
of this kind can be 
remedied only by a 
thorough study of all 
the departments. 
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The Future of American Machinery and 
Tools in Europe 


By A. L. VALENTINE, formerly ‘‘Directeur technique’’ of the Societe des Usines Curial, Paris, France* 


cal engineers who were not convinced and willing to 

admit that American machinery and tools were 
superior to those made in any other country. After the 
armistice, and especially during the last two years, the 
machine tool and,small tool industry in some of the Euro- 
pean countries has rapidly developed, and there is danger 
of a change of opinions, especially in France and Belgium, 
and also in Italy and Spain. Before the war the price of 
the American product was low enough so that it could 
easily compete with any domestic machinery and tools. At 


Petes: to the war there were few European mechani- 


were available would soon have been absorbed. Due to the 
business crisis on the continent, there are even at this time, 
especially in France, large quantities of machinery and tools 
still to be disposed of. Right outside of Paris there are 
large warehouses filled with unused machine tools and 
other machinery remaining from the surplus stock of the 
war. These warehouses equal in extent the size of a ma- 
chine tool plant that would employ between 3000 or 4000 
men, this comparison being given in order to furnish an 
idea of the quantity of machinery available. It will be long 
before this machinery is absorbed by French industries. 


the present time this situation 
with regard to price does not 
exist, and consequently the sales 
of American products in this field 
—especially small tools—are very 
small. American manufacturers 
have attributed the limited sales 
almost entirely to adverse ex- 
change conditions, but other even 
more important factors have also 
had a very great influence. 

The writer believes that wher 
the rates of exchange have been 
finally stabilized, there still will 
be a comparatively small market 
in Europe for American machine 
tools and small tools. He bases 
this opinion upon his experience 
during the last three years, when 
he was in a position to study the 
situation in all its phases inti- 
mately, not only in France but in 
other European countries as well. 


The author of this article has had an unusual 
opportunity to gain first-hand information with 
regard to the machine and tool situation in 
continental Europe. For the last three years 
he has been “Directeur technique” of the 
Societe des Usines Curial in Paris, for which 
company he built and equipped one of the most 
modern small tool factories on the European 
continent. In preparing this article, he has 
availed himself of the assistance and opinions 
of one of the best known sellers of American 
machine tools in Belgium, who is connected 
with one of the foremost European dealers— 
a man who is considered an expert in his line 
and who knows intimately the commercial side 
of the European market for American machine 
tools and small tools. Mr. Valentine, before his 
engagement in France, was for fifteen years 
superintendent of the Small Tool Division of 
the Pratt & Whitney Co., Hartford, Conn. 


The Manufacture of Machines and 
Tools in Europe 


The surplus stocks, however, 
are not the most serious factor 
in the situation. During the war 
a few French and Italian manu- 
facturers established departments 
in their own shops, in which they 
not only manufactured their own 
machines and tools but also 
started to make for the market as 
well. When the armistice was 
signed, quite a number of firms 
were in a position to furnish satis- 
factory equipment of all kinds to 
the domestic market. In the 
three years following the armis- 
tice, a very important machine 
and tool industry was developed 
in France and Belgium, and to 
some extent in Italy; in the small 
tool field especially, there has 
been great activity. It ought also 


It appears that there is only one 
means by which American manu- 
facturers may continue to retain their hold upon the Huro- 
pean market in this field, and that is by manufacturing in 
branch factories in Europe, a subject which will be dealt 
with in greater detail later. Several months ago one promi- 
nent American manufacturer took steps in this direction, 
and in the near future will produce his tools in one of the 
European countries for the European market; there are 
to his knowledge at least, two other manufacturers who are 
now making investigations with the same aim in view. 


Stocks of Machine Tools in France 


A thorough explanation of the causes which tend to cur- 
tail the market for American machinery and tools in Europe 
goes back to the time when the armistice was signed. At 
the end of the war the allied nations reduced their imports 
because of the tremendous shipments that had been received 
by them during the war, and those that were actually on the 
way at that time, all of which would first have to be put to 
peaceful use before there would be a further demand. If 
all other conditions had remained as before the war, there 
would, however, only have been a temporary falling off in 
demand; and had business and exchange remained normal, 
even the great quantities of machines in good condition that 


*Present address: P. O. Box 706, Hartford, Conn. 


to be mentioned in this connec- 
tion that as far as France, Bel- 
gium, and Italy are concerned, there has been very little 
actual copying of American machines and tools. 

The high rate of exchange has encouraged these firms, 
but it is problematical how many of them will be able to 
hold their markets _permanently against American and 
German competition. Nevertheless, while many of these 
new concerns have already failed owing to the unstabilized 
business conditions in Europe, and while several more will 
fail, there is a substantial number who have the financial 
strength to weather the storms, and who will succeed and 
grow more active as time passes. The competition they 
will offer will severely influence the market for American 
machines; to quote verbatim a prominent seller of American 
machine tools in Europe: “There is at present a strong 
tendency on the part of our customers to buy machines 
made by their own countrymen. with the conviction that 
they buy good machines well adapted for their requirements. 
Such machines are particularly planers, shapers, upright 
drilling machines, radial drilling machines, vertical boring 
mills, lathes of all kinds, punching and shearing machines, 
drop-hammers, foundry equipment, pneumatic tools, electric 
and air drills, and air compressors. The only American 
machines for which I can see a future market in Europe 
are certain classes of milling machines and grinding ma- 
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chines, gear cutting machinery, special machinery, and, to a - 


small extent, planers. In the small tool line the situation 
is still more difficult, because, besides what has been done 
in France and Belgium, we feel very much the German, 
Swiss, and Swedish competition.” 


German Competition Active and Successful 


The German competition in measuring tools and measur- 
ing instruments of all kinds is especially active, and the 
tools sold are of a high quality and accurate. Continuing 
the quotation of the selling expert: “The manufacture of 
twist drills and reamers has taken on such an important 
aspect that there is very little room left for the American 
product, and the prices at present, at least, cannot possibly 
be met by American competitors. In the manufacture of 
plain milling cutters, saws, side milling cutters, cutters 
for cutting gears, and gear hobs, there has also been 
an important development in France and Italy, and there 
are several manufacturers capable of producing as good 
tools as those made in America. The workmanship and the 
quality of the steel employed in the manufacture of these 
tools compare well with those of any American make.” 

The writer himself has had an opportunity to compare 
cutters for cutting gears of American and German make, 
and has found that the German tools are remarkably accur- 
ate, and at the present time, of course, very much cheaper. 
Imports from Germany into France, Belgium, and Italy are 
neither encouraged nor popular, but when the quality is 
equal and the price is lower there is only one course for the 
buyer to pursue. The natural result is an ever-increasing 
effort on the part of the people in France, Belgium and 
Italy to meet by their own manufactures the competition 
of the foreign product by quality as well as price, and a 
visit of American manufacturers to some of the French and 
Belgian shops where machine tools and small tools are 
made would prove a revelation. In this way only can the 
real situation be understood thoroughly and it would be 


appreciated that the competition can be met only by actual 


manufacture of American designs in Europe. 
The Present Development of the French Industry 


The extent to which the national spirit has been aroused 
in Europe by the war has also given a tremendous impetus 
to all commercial and industrial activities. Plans are now 
being made in France for the manufacture of small tools 
in greater quantities than before, and it seems safe to say 
that it is only a question of a couple of years before France, 
Belgium, and Italy will be able to supply themselves with 
everything they need in the small tool line—except possibly 
in the line of precision tools, as there has been no real 
effort made as yet to produce tools of this kind, because the 
market is comparatively small. But the capacity of the 
French, particularly, for producing precision tools, if the 
need arises, is unquestioned; and when their manufacturing 
industries have been placed on a basis of mass production, 
they will doubtless turn out precision tools and instruments 
that will be on a par with those made in America, Germany, 
and Switzerland. 

It should not be overlooked that in addition to the diffi- 
culties caused by the exchange situation, European manufac- 
turers are largely assisted in their efforts to introduce their 
products in their home markets by the lack of quality 
in some of the machine tools and small tools which were 
shipped to Europe during the war and during the boom 
period after the war. Some firms whose reputation before 
the war was of the very highest, injured their standing 
considerably during the war, and the new firms that have 
sprung up in Europe to manufacture competing lines have 
taken every advantage of the situation. It is of the utmost 
importance that there be no deterioration in the quality of 
American machine tools supplied to the European market. 
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As a matter of fact; the European buyer today is more in- 
sistent upon quality and accuracy than ever before. 


How to Hold the European Trade 


In the writer’s opinion (and he is supported not only by 
dealers in machine tools but by prominent industrial men in 
both France and Belgium) there is only one way in which 
American manufacturers can compete in the European 
market, and that is by manufacturing in Europe and by 
beginning to do so now, before it becomes too late. The 
advantages obtained would be the reduction of costs due to 
eliminating freight charges, customs dues, and insurance; 
and the use of the much cheaper European workmen, who, 
when properly guided, and with the work properly systema- 
tized, show a remarkable aptitude, and who, when given the 
proper equipment, actually produce more than the. majority 
of American workers. The continental labor conditions to- 
day are very much better and more favorable than those in 
the United States. The raw materials are cheaper, and the 
quality fully as good. High-speed steel, particularly, is ex- 
cellent. The expense of stocking machines with agencies 
should also be considered. At present the agencies, as a 
rule, do not carry in stock a sufficient quantity of machines 
and tools. 

The market for cutters and reamers and even twist drills 
could be regained quite easily by equipping factories in 
France with special American machinery and placing a few 
American specialists in charge. The market for taps and 
dies could easily be held by this means, because that market 
is as yet not captured by the European manufacturer, al- 
though there are two firms who are working very earnestly 
toward supplying the domestic demand in this line. 

It would seem that American manufacturers would have 
everything to gain by a radical change in their attitude 
toward the European market. The high rate of exchange 
would enable an American manufacturer to build or buy 
factories abroad at a price that would appear to be com- 
paratively cheap. The appearance of well-known, well- 
equipped and financially strong American firms in these 
three countries, producing machines and tools of high repu- 
tation, accuracy and quality, would soon discourage any 
attempts to start new European concerns in this field. 


BILL TO REDUCE PASSPORT FEES 


Commercial travelers abroad have found the large pass- 
port fees payable in the United States and abroad a heavy 
burden. Steps are now being taken, through the introduc- 
tion of a bill in Congress by Representative Mills of 
New York, for reducing the passport fees assessed by the 
United States Government. This will reduce immediately 
the passport visé fees of the countries which have a stand- 
ing provision that their fees are the same to citizens of any 
country as the amount assessed to their nationals by that 
country. Other countries who have raised their passport 
fees will doubtless reduce them if the United States leads 
the way. Under the terms of the bill, a passport would be 
issued to an American citizen for $5, valid for two years; and 
the fee for viséing passports would be reduced from $10 
to $2. Those interested in this measure may communicate 
with the Chairman of the House Committee on Foreign Af- 
fairs, the Honorable Stephen G. Porter, and the Chairman 
of the Senate Committee on Foreign Relations, the Honor- 
able Henry Cabot Lodge. The bill is known as H.R. 
12235, and it is believed that its enactment would be of 
material aid to international trade. All nations realize the 
burdensome tax imposed by the passport fees, but they all 
followed the lead of the United States in imposing this tax 
upon travel. It is certain that other nations would gladly 
follow if the United States would lead the way in reducing 
this burden. 
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Second of Two Articles Dealing 
with the Methods Used in the 
Manufacture of Wire Goods 
and the General Principles 
Applied in the Design of 
Typical Wire-forming Machines 


N the first article on this subject, published in August 

MacHInery, the basic principles of wire forming, forming 

dies, and tooling methods for the production of wire articles 
were presented, supplemented by examples of wire forming. 
In the present installment, articles that require special 
arrangements of tools and ways of operating them are 
dealt with. All wire forming is, in a greater or less degree, 
special, and it would be possible to select a great many 
examples, each of special interest and containing unique 
manufacturing processes, but those here shown are typical of 
the nature of the work. The practice described is that of 
the Eastern Tool & Mfg. Co., Bloomfield, N. J. 


Making an Over-all Slide 


The manufacture of the over-all slide shown in the upper 
left-hand corner of Fig. 6 involves wire-forming work of an 
interesting nature and calls for the application of many of 
the principles of wire forming which were noted in the 
previous installment of this article. The slides are made 
from soft steel square 
drawn wire, No. 15 
W & M gage (0.072 
inch). The work is 
done on a No. 2 
Nilson wire-forming 
machine and is pro- 
duced complete in 
one sequence of oper- 
ations. The wire is 
fed through the 
straightener rolls in 
the regular way and 
against a stop, at 
which time it bears 
against the front 
surface of the king- 
post, in the position 
illustrated in Fig. 7 
which shows the in- 
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Section of a Wire-forming Shop 


The position of the wire relative to the stop is indicated 
at. A in Fig. 9 where it first rests on a step preparatory to 
bending the crimps and the hook end. It is necesssary to 
prevent the wire from sagging so that it will rest on this 
step, and for this purpose a guide is employed the end of 
which is barely visible from the right-hand side of the 
machine at A, Fig. 8. The front opening of this guide is 
V-shaped so that the end of the wire can readily ride into 
the locating slot, where it is engaged by a small spring 
finger from beneath, which properly locates the wire at the 
level of the step mentioned. The die for forming this end 
of the wire is visible at B. This die and the cut-off A (see 
Fig. 7) operate in unison, and the cut-off is designed with a 
shoulder for the purpose of producing a bend in the end 
of the stock after it has been severed. The shape produced 
in the first operation is indicated in the illustration Fig. 6, 
which also shows the work in the six different stages of its 
manufacture. 

The front die shown at B in Fig. 7 is next advanced and 
bends the wire with: 
the aid of the king- 
post, into the shape 
indicated in Fig. 6 
and also in the dia- 
grammatic lay-out, 
Fig. 9. In this illus- 
tration the lower end 
of the king-post 
around which the 
completed work is to 
be formed is _ indi- 
cated at B. The 
front die C contains 
a groove by means 
of which the wire is 
located in one plane 
during all subse- 
quent forming opera- 
tions. This groove 


coming wire passing 


over the completed 
work before that 
pieced is stripped 


from the king-post. 


Fig. 6. A Number of Shapes produced in the Manufacture of Wire Slides and 4 
Loops for Over-alls in 


produces a_ right- 
angle bend at one 
end, and, by reason 
of a cut-away corner 
the groove, an 
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angular bend in the opposite 
end. This angular bend is 
produced for a special pur- 
pose and the slide could not 
be formed, at least accord- 
ing to the methods here de- 
scribed, unless this angular 
bend were first produced. 
The wire that forms the 90- 
degree angle sweeps around 
until it rides up the top sur- 
face of a screw-head D which 
contains a slot in which the 
wire becomes lodged. The 
wire is prevented from be- 
coming dislocated from this 
slot during the next bending 
operation by a spring wire, 
the end of which is arranged 
about as shown at F. 

The under side of the front 
die is cut away below the 
groove. This is done to per- 
mit the final forming of the 
slide. The wire is held by 
the front die and by the slot 
in the screw D while the next 
bending operation occurs, 
which is performed by an auxiliary lever A, Fig. 10, which 
is designed to fulcrum by means of lever B, connected to 
an auxiliary cam on the regular camshaft at the right-hand 
side of the machine. This lever has a specially shaped 
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nose, which insures that the wire will become directly en- 


gaged by the lever, regardless of any slight misalignment 
with the slot in the end of the lever. 

The auxiliary cam is shown at C, Fig. 8, in which illus- 
tration the pivoted lever D and its connection to the. auxi- 
liary slide may be seen. This illustration shows the lever 
as the bend is in process of completion and calls attention 
to the need of special means for holding the stock in the 
groove of the screw-head while the bend is occurring. This 
is necessary because as the stock is being bent, its outer 
end rides up the sloping surface of the back die, J, Fig. 10. 
This illustration furnishes in graphic manner the relative 
positions of the dies at this stage of manufacture. 

The position of the 
auxiliary lever 
shown in Fig. 8 at D 
is indicated in broken 
outline in this dia- 
grammatic _ illustra- 
tion and its position 
at the completion of 
the bend at A. As 
the end of the wire 
sweeps over the slop- 
ing surface of the 
back die J, this end 
will become slightly 
bent so that the hair- 
pin loop will be com- 
pleted with one end 
bent slightly askew. 

Before the purpose 
of this intermediary 
bend can be under- 
stood, a clear idea of 
the design of the 
king-post should be 
had.” In Fie. 10, a 


- Fig. 8.« 
top view of the king- 


Front View of Wire-forming Machine showing the Front Die, 
King-post and Incoming Wire 
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post G is shown as well as 
the shape at the lower end 
around which the wire is 
formed. Referring to the 
partial side elevation of the 
king-post it will be seen that 
its lower end is shaped with 
an angular slope HE which 
runs into a shelf # on which 
the over-all slide bears during 
all bending operations. The 
wire is held against the front 
of this king-post by the front 
die so that the hook end of 
the hairpin loop, which has 
just been slightly offset up- 
ward, will come in contact 
with this angular surface EL 
as shown, as the hairpin loop 
is completed. 

Shape 4, Fig. 6, 
formed. An auxiliary piece 
attached to the side of the die 
A, Fig. 11, has a sloping end 
D, to lift the wire out of the 
screw-head groove in which 
it was located during the pre- 
vious operation, and to guide 
it into the groove in die A, as this die proceeds to form 
the loop into a 90-degree bend. Wherever it is necessary 
to dislodge a wire or to reposition it in the correct operative 
plane, extensive use is made in wire-forming work of dies 
designed in the manner mentioned, or as previously de- 
scribed for the swinging lever A, Fig. 10. 

The slight bend produced by passing the end of the wire 
over die J, Fig. 10, enables the angular surface H to be 
made abrupt enough so that the hook end of the wire will 
readily follow down the surface to shelf F, as Shape 4 is 
being made. The result is that this end then becomes off- 
set in the opposite direction owing to the fact that the 
hook end bears on the shelf, a condition which is necessary 
in order for it to be subsequently passed under the right- 
hand end of the slide. This occurs during the advance of 
the side die A, Fig. 11, and before the opposite side die 
B (also shown in Fig. 10) has had an opportunity to come 
into the operative 
position. 

Figs. 12 and 13 are 
views taken during 
the forming of the 
over-all slide with 
the aid of a mirror 
placed beneath the 
wire-forming mach- 
ine. The first of these 
shows the position of 
the operative parts 
as they appear from 
beneath just before 
the beginning of the 
operation illustrated 
in Fig. 8; the second 
view from _ below 


is next 


shows the side die 
completing Shape 4, 
Fig. 6. In these two 
illustrations the 
front die is indicated 
at A, the back die at 
B, the side dies at 
and D, and the 
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View of Right-hand Side of a Wire-forming Machine illustrating the Use of an E 
Auxiliary Bending Lever C 
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Diagrammatic Illustration of Stop and Die Positions used in 


Fig, 9. 
making the First Two Shapes of an Over-all Slide 


stripper which surrounds ‘the king-post around which the 
slide is formed, at Z£. 


Final Forming Operations 


As the die A, Fig. 11, continues to advance it produces 
Shape 5, Fig. 6, working in conjunction with the die B 
which by this time has advanced and started to cornplete 
the bending of the short angular end. The hairpin loop of 
the wire would strike this angular end and the hook end 
would not be permitted to pass under the opposite end if 
provision were not made for avoiding these interferences. 
This is accomplished by a vertical slide in the king-post. 
The slide is indicated at H, Fig. 10, and its lower end at F, 
Figs. 12 and 13, while the means by which it is operated 
from the top of the machine is shown in Fig. 8. Here the 
slide is indicated at HE and it will be seen that an auxiliary 
cam-lever is connected to the slide, which actuates its move- 
ment as determined by the setting of a special cam provided 
for the purpose. The slide is brought to bear on the hair- 
pin loop, forcing it slightly downward so that the two side 
dies may then continue to close the work. 

The final movement of die A, Fig. 11, just prior to the 
complete closing of the slide, produces a slight depression 
in the side of the work into which the hook end of the hair- 
pin loop will snap when the 90-degree bend in the slide has 
The king-post contains a shallow groove 
Die B introduces in its 


been completed. 
E into which this bend is formed. 


design, other principles in 
wire forming that should 
never be overlooked. The 


rear part of the front sur 
face is cut away at an angle 
so that the working end is 
just wide enough to pass be- 
tween the front die and the 
back die when ail are in 
their advanced positions. The 
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Fig. 10. Lay-out showing Positions of Dies and Work after forming 


the Over-all Slide into the Shape shown 

All the dies then recede, and the stripper which is formed 
to surround the king-post partially as shown at fF, Figs. 7 
and 8, is depressed, forcing the finished work from the king- 
post while the wire for the next over-all slide is being fed in 
over the finished work (see Fig. 7). The machine operates 
at a speed which will produce 80 finished slides per minute, 
but the average hourly output is about 3400 pieces. 


Forming Over-all Loops 


The over-all loop shown in the lower right-hand part of 
Fig. 6 is formed from 0.075-inch diameter semi-hard cold- 
drawn steel wire. An E. J. Manville 4-slide wire-forming 
machine is used to produce the work up to Shape 5, and 
a specially equipped power press is employed to complete 
the loop. The arrangements for straightening, feeding, 
guiding and stopping the wire are the same as those com- 
monly employed on this type of machine. The guide, which 
is indicated at A, Fig. 16, is more clearly shown in this 
illustration than was possible in the illustrations of previ- 
ously described tooling arrangements. The work is first 
bent to Shape 1, Fig. 6, by the front die which remains in 
its advanced position throughout the remainder of the 
forming work. As this shape is produced, the ends of the 
wire sweep over the side dies which are liberally curved 
at the edge to permit this to occur. The wire which is then 
in tension, snaps down into its proper plane after passing 
over the side dies so as to be engaged by the dies as they 
are brought into operation. 

The two pairs of side dies 
A and B, Fig. 14, are brought 
into operation simultaneously 
to produce the two sharp 
bends in each side of the 
work, as the diagram shows. 
These dies are attached to 
separate blocks, one of which 
is shown at B, Fig. 16, each 


dies remain closed throughout 
the last operation which is 
. that of curling the end of the 
wire into its final shape as 
shown in Fig. 6. The back 
die J which does the curling, 
produces a thrust at the end 
of the wire which might 
cause it to buckle or break if 
it were not supported, and so 
die B remains in contact with 
the wire as shown in Fig. 11 


until the work is completed. Fig. 11, 


Closed Position of the Slides after the Work has been 
completely formed 


adjustably arranged to com- 
pensate for wear and for 
varying sizes of loops. The 
blocks which carry these die 
members, each have a cut-out 
section in which a_lever- 
forming member C is located. 
As the blocks are advanced, 
the levers C are brought intc 
position so that they may be 
directly operated, in the 
manner to be described. 
‘These two levers produce 
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Fig. 12. View from Under Side of the Die Opening of the 
Machine shown in Fig. 8 with the Dies at Work 

Shape 3, Fig. 6, and by the time that they have advanced to 
the position indicated in Fig. 14, the back die D, also shown 
in Fig. 16, has also advanced so as to contact with rollers 
on the ends of levers C and by means of the cam surface on 
each side of the back die, causes these levers to fulcrum and 
bend the ends to approximately a 45-degree angle. By this 
tooling arrangement additional bending dies are brought 
into play without requiring auxiliary cams for the purpose, 
and the arrangement is one that may often be employed 
where the nature of the work will permit. Fig. 15 illustrates 
the method of producing the two bends at the upper end 
of the loop. As levers C continue to fulcrum, the toe of the 
lever forms the wire around the king-post sufficiently to 
bring the ends into alignment with the groove in the end 
of the die D. This die then engages these projecting ends 
and as it advances, produces the sharp bend shown. 

Attention is called to the construction of the king-post 
at this end, in that a separate piece F is attached to the 
main part of the post which may be readily replaced as wear 
occurs. This construction is of double importance, in that 
it simplifies making the king-post and provides for the rapid 
wear which the sharp corners at this end of the post is sub- 
jected to. 

The shape thus produced—Shape No. 4—contains a con- 
cave bend that is formed by the front die H, Figs. 14 and 
15. This curvature is designedly produced and introduces the 
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Fig, 14, Lay-out showing the Position of the Dies during the forming 


of an Over-all Loop 


Fig. 13, Another View from Under Side of the Die Opening 


showing the Advanced Position of the Dies 

method of shaping the completed article. This end of the 
king-post is also a separate member D, Fig. 18, which is 
concaved on the front surface. This curvature gradually 
changes until at its lower extremity it is convexed as shown 
at the right. Directly in front of the lower part of the 
king-post there is a guiding member CO (shown at £ in Fig. 
16) so that as the stripper forces the formed loop down, 
the concave bend in the wire will be removed by means of 
the 3-point contact formed by the two lugs on member (0 
and the high point on the convex of D. The result is that 
the open ends of the wire close, which produces Shape 5 
and completes the forming work. 

The two ends not only come together but they overlap, 
this being done to produce a tension in the wire for engag- 
ing the sleeve by means of which the two ends are sub- 
sequently assembled. In order to make it possible for these 
two ends to overlap, the grooves in the separate piece F, 
Fig. 15, are offset an amount approximately equal to the 
radius of the wire. The production time for this job is 
about the same as for the over-all slides, that is, 3400 per 
hour. 


Special Equipment for Assembling the Sleeves 
The closed ends of the wire loop are assembled into a 


sheet-metal sleeve A, Fig. 6, and the making and assembling 
of these sleeves is performed on a Baird power press equipped 
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Position of Dies after the Approximate Shape of the Work 
has been obtained 


Fig, 15. 
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fig. 16, Front View of Wire-forming Machine set up for making 


an Over-all Loop 
with a follow-die and a dial fixture. The front of this ma- 
chine is shown in Fig. 17. The ribbon stock from which 
these sleeves are made is fed from a coil at the rear, blanked 
out, punched and bent to a U-shape in the follow-die. With 
each stroke of the press ram a sleeve is seated in a holder 
in one of the eight stations of the dial indexing fixture, 
with the open end uppermost. 

The fixture is indexed with every stroke of the press, 
successively bringing the stations into position under horn A. 
Each sleeve is held tightly in place by a flat spring in 
back of each station, which bears against the end of a pin 
extending radially through the holder in which the sleeves 
are located. The index slide and pawl are located on the 
opposite side of the machine and operate in the regular 
manner from an eccentric. As the operator passes the 
loops over tapered horn A they are sprung open to the 
proper width to permit them to pass into the sleeves, and 
the tension thus produced has a tendency to force the loops 
into a vertical position bearing against the base of the 
fixture, which is the position occupied by two of the loops 
in the illustration. Lugs projecting from the dial plate 
assist in holding the ends of the loops apart until the sleeves 
have been closed around them. 

As the work advances into alignment with the closing die 
B attached to the side of the press ram, this member closes 
the ends of the sleeve around — 


Fig. 17. Dial Fixture used on a Power Press for assembling the 


Sleeves in Over-all Loops 


A NATIONAL ENGINEERING MUSEUM 


A proposal has been made by the DeLamater-Hricsson 
Commemoration Committee for the purpose of establishing 
a national engineering museum. In seeking a permanent 
place for the DeLamater-Ericsson historical collection, the 
committee conferred with the Smithsonian Institution at 
Washington, and in reply the secretary sent his latest re- 
port on the National Museum, which is under his custody. 
The concluding paragraph of this report reads as follows: 

“Museums devoted to history, art, and the natural sciences 
are established in all of the larger nations of the world and 
many of them have established in addition, educational 
museums of engineering and industries. Thus England has 
her South Kensington Museum; France her Conservatoire 
des Arts et Matiors (at Paris) and Germany her Deutsches 
Museum (at Munich); but nowhere in this nation of ours, 
the most advanced in the application of the engineering 
and mechanical arts, is there a similar institution. The 
commanding place in the world which the United States has 
reached in the short space of seventy-five years is due 
largely to the full development and utilization of mechanical 
power in the exploitation of her natural resources. It is this 
that has made it possible for the people in the United Sta‘ 
to enjoy a standard of living far above that under which 

the peoples of the rest of the 


the wire. In the next position 
the lower end of the work 


passes through a channel at 
the end of ejector C which is 
a rocking member, the chan- 
nel end being raised and 
lowered with each operation 
of the press by means of 
suitable lever connections. 
The outer wall of the channel 
is crescent shaped in section, 
so that the wire can readily 
pass up the rise of this sec- 


tion as it passes into the 
channel. The ejector then 
rocks, causing the loop to 


snap up out of position and 
against the covered chute 
through which it is delivered 
to a suitable receptacle, com- 
pleting the manufacture of 
the over-all loops. This work 
of assembling the sleeves is 
performed at the rate of 
about 2750 per hour. 
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Fig. 18, 


Specially Shaped Horn attached to the King-post, and Sketches 
illustrating its Purpose in forming an Over-all Loop 


world exist, and still no public 
sign of appreciation either 
national or otherwise is to be 
found anywhere. What more 
suitable monument could 
there be therefore than a 
Museum of Engineering, and 
where could there be found 
a more logical place for it 
than as a part of the great 
National Museum?” 

In connection with the an- 
nual meeting of the American 
Society of Mechanical Engi- 
neers in New York next De- 
cember, there will be exhibit- 
ed a part of the historical 
collection of the DeLamater- 
Ericsson committee at the 
Engineering Societies’ Bildg., 
News York- City." Hada te 
Porter is in charge of the ex- 
hibition and chairman of the 
joint committee on the Na- 
tional Engineering Museum. 


SECTION B-B 
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The Machine Tool Industry in Sweden 


HE construction and building of machine tools has 

probably reached a higher degree of development in 

Sweden than in any other European country—England 
and Germany excepted. This is due largely to the fact that 
Sweden, although one of the smaller countries in Europe, 
has a highly developed mechanical industry and, for its 
size, is an important user of machine tools. The following 
article gives a brief review of the development of the ma- 
chine tool industry in Sweden, with the names of the lead- 
ing manufacturers and a brief review of their activities. 

The total production of machine tools in Sweden in 1920 
amounted to nearly $7,000,000; the value of wood-working 
machines built in the country exceeded $5,000,000. In the 
metal-working and wood-working machinery industries, 
which are generally classified together, the entire number 
of men employed in 1920 was about 6000. It should be 
remembered, however, that on account of the industrial 
depression, 1920 was a poor year in Sweden, especially in 
the machine tool field. Hence, the value of production given 
is much less than the normal production of the shops, and 
does not in any way represent their capacity. 

The machine tools built in Sweden are mainly for domestic 
consumption, although there is some export trade. 
types built are therefore especially intended to meet the 
demands of the industries of the country, and for that rea- 
son sometimes differ considerably from the general types 
offered by American, British and German machine tool 
builders. 

At the present time there is a severe depression in the 
machine tool industry partly on account of the keen com- 
petition with other countries, particularly Germany, and 
partly because the industries which are the main consumers 
of machine tools are also suffering from an industrial de- 
pression, and therefore are not in need of new equipment. 
It is believed, however, that when normal conditions again 
return, the Swedish machine tool industry will regain the 
position which it had formerly created for itself. 


Development of the Machine Tool Industry 


The making of machine tools in Sweden dates from about 
1850. As in many other countries, it started with the build- 
ing of machine tools in shops engaged in other machine- 
building activities. These shops produced the machines for 
their own use, merely to aid them in the manufacture of 
their product. Meanwhile the development of machine tools 
in England, America and Germany went forward with great 
rapidity and at the same time the Swedish industry grew 
so that the domestic demand for machine tools became more 
and more pronounced. At that time a number of the Swedish 
shops which in the past had been devoting themselves mainly 
to the manufacture of other products, began to specialize on 
machine tools, and gradually some of them gave their entire 
attention to this line of manufacture. In the following is 
given a brief outline of the development of some of the best 
known machine tool building shops in Sweden. 


Leading Machine Tool Building Plants and their Products 


Képings Mechanical Works were founded in 1856, and 
began at an early date to engage almost exclusively in the 
building of machine tools, which at the present time con- 
stitute their sole product. This shop has created for itself 
a good reputation, and is known for careful workmanship, 
the use of first-class materials, and good designs. During 
the war, particularly, this firm maintained a considerable 


The. 


export trade. The shop owns its own foundry, and is known 
to use the most modern methods in both design and con- 
struction. Among the machines made are engine lathes 
from 16 to 44 inches swing, built with either cone-pulley 
or single-pulley drive, for both belt and direct-motor drive. 
Gap lathes in several sizes are also built, as well as turret 
lathes, wheel lathes, roll turning lathes, axle lathes, center- 
ing machines, open-side planers for large work, upright 
drilling machines, radial drills, horizontal drilling and 
boring machines, plain and universal milling machines, 
universal tool grinding machines, tool grinders, and foundry 
grinders. This company employs about 300 men, and the 
normal value of its production is about $800,000 annually. 

Lidk6pings Mechanical Works were started in 1874, and 
have gradually developed until they are now engaged en- 
tirely ‘in the manufacture of machine tools. This concern 
also has a good reputation for first-class designs and work- 
manship. In this shop engine lathes up to 44 inches 
swing, with ranges similar to those mentioned for the 
Koépings Works are made, as well as gap lathes. This shop 
also specializes on lathes for ammunition making, and, in 
addition, builds open-side planers up to the largest standard 
dimensions, surface grinding machines and universal grind- 
ing machines. These shops have also made a specialty of 
building boring machines for big guns. The number of men 
employed is about 300, and the normal annual value of pro- 
duction, about $700,000. 

Enkopings Works were started in 1886, and have gradu- 
ally specialized on machine tools, especially lathes, shapers, 
milling machines, drilling machines, grinding machines, and 
power hammers. This plant is also among those that are 
best known and has been able to work up an export trade. 
It employs about 400 men with'an annual production value 
of about $550,000. 

Munktells Mechanical Works, in Eskilstuna, while not 
building machine tools exclusively, have developed this 
branch so that during recent years one-third of the shop’s 
production has been in the machine tool field. This shop 
builds engine lathes in practically the same ranges as the 
Kopings Works. It has also specialized in power presses, 
which are built in practically all modern construction and 
sizes, including double-acting power presses in weights up 
to 30 tons. Friction screw presses are also built. Another 
line manufactured by this company is drop-hammers, made 
in sizes up to 2600 pounds weight of drop, the whole machine 
weighing over 30 tons. This firm is also among the well- 
known builders in the machine tool field, and in times when 
industrial conditions permitted it, have conducted a con- 
siderable export trade. About 400 men are employed in the 
machine tool branch of the works, and the annual produc- 
tion is normally about $1,100,000. This firm operates the 
largest foundry in the Scandinavian countries. The works 
were originally started in 1832 and began building machine 
tools about 1850. 

Among other machine tool plants in Sweden may be men- 
tioned Thule in Malmé, started in 1908 and specializing on 
shapers, of which four sizes are built—14,- 16-, 20-, and 25- 
inch. This shop employs about 120 men, and produces nor- 
mally about $275,000 worth of shapers a year. Gerhard 
Arehns Mechanical Works in Stockholm are mainly devoted 
to the making of match-manufacturing machinery, but are 
also making milling, drilling and grinding machines. Their 
vertical milling machines especially have won a good reputa- 
tion. Halldin & Co. in Orebro, started in 1868, have gradu- 
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ally specialized in the manufacture of power presses. Pyta- 
goras Works in Norrtdlje build mainly lathes. They employ 
about 100 men, and the manufacturing value of their pro- 
duct is about $275,000 annually. The Swedish Machine 
Works (Svenska Maskinverken) in Stockholm specialize in 
turret lathes, with a normal production capacity of over 
$500,000 a year. 

The Atlas-Diesel Co. in Stockholm specializes in horizontal 
boring and drilling machines, upright drilling machines, 
pneumatic drills, milling machines (both of the vertical and 
horizontal type) as well as cylindrical grinding machines. 
The Arboga Mechanical Works in Arboga build forging 
presses. The Storebro Co. in Storebro, started in 1894, 
employs about 200 men, building lathes and milling ma- 
chines with a normal annual production valued at about 
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classes of spherical turning work ordinarily met with in the 
tool-room is shown in the accompanying illustration. This 
attachment has a range of adjustment that meets the usual 
requirements for turning the spherical ends of ball-crank 
handles and similar tool-room work. If desired power feed 
can be applied to the attachment by connecting the end of 
worm-shaft H with the knuckle joint shaft of the lathe re- 
lieving attachment. The operation of the attachment will 
be readily understood by referring to the illustration. 

The end view of the work to be machined (looking toward 
the lathe headstock) is represented by the heavy dot-and-dash 
circle at A. At the right of this view is indicated diagram- 
matically the path followed by the tool in turning or finish- 
ing the work to the spherical form indicated by the side view 
shown in heavy dot-and-dash lines at B. The are through 
which tool D is required to move 
is represented by OC. The radius 
r, or distance of the cutting tool 
from the center of the work, 
determines the diameter of the 
turned ball. The extreme posi- 
tions of the tool are clearly in- 
dicated by means of the dotted 
lines at # and F. 

Base G of the attachment is a 
casting mounted on the com- 
pound rest of the lathe. In at- 
taching base G to the compound 
rest, care is taken to see that 
shaft H is set at right angles 
to the lathe spindle. On the 
‘inner end of shaft A is a rec- 
tangular section with a dovetail 
groove in it in which the dove- 
tail tongue of the tool-slide J 
is fitted. The tool D is position- 
ed for turning spherical work to 
the required diameter by adjust- 
ing slide J by means of screw K. 
When properly adjusted to the 
required radius 7, slide J is 


Ball-turning Attachment for Tool-room Lathe 


$275,000. Askersund Mechanical Works in Askersund build 
tool grinders and pneumatic and power hammers. 


Woodworking Machinery Industry 


The building of woodworking machinery is highly de- 
veloped in Sweden as a result of the great demand for 
machinery of this type in a country having a large saw-mill 
industry. Among the leading works devoted to this line 
of manufacture are Bolinders in Stockholm, Munktells in 
Eskilstuna, Askersund Works in Askersund, Falkenbergs 
Works in Falkenberg, Jonsereds Co. in Jonsered, and the 
Swedish Machine Works in Stockholm. 


* * * 


BALL-TURNING ATTACHMENT FOR 
LATHE 


By F. H. SOVEREIGN 


Various methods may be employed to machine spherical 
surfaces, but the size of the piece to be machined, its design, 
and the requirements as to quantity and accuracy are natu- 
rally determining factors in selecting the method to be used.* 
An attachment designed by the writer to handle the various 


*Spherical turning attachments for different types of machine tools and 
the methods of their application are described in Volume 5 of MACHINERY’S 
Yneyclopedia beginning on page 444, 
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locked in place by screws LZ and 
M. It should be noted that a 
slot N is cut at the back of the 
dovetail groove to permit screw 
L to exert the required clamping 
action on the dovetail tongue 
of slide J. 

In operation, the tool is moved through arc C, or what- 
ever part of a circle is necessary to produce the required 
form, by means of ball-crank handle 0, worm P, and worm- 
wheel Q. Worm P is keyed to shaft R, while worm-wheel QO 
is keyed to shaft H. A friction block S is provided, which 
can be adjusted by screw 7 so that just the right pressure 
will be exerted on spindle H to insure smooth operation of 
the tool, or it can be adjusted to lock the spindle in a fixed 
position. 

The more important dimensions of the various details en- 
tering into the construction of the attachment shown are: 
Height of shaft H above bottom of base, 119/32 inches; di- 
ameter of shaft H, 1144 inches; maximum width of the tool- 
slide dovetail, 1% inches; and length of tool-slide dovetail, 
21, inches. The worm P has a right-hand single fhread that 
is cut to fit the 12 diametral pitch teeth of worm-wheel Q. 
Worm-wheel @ has 24 teeth and consequently a pitch diameter 
of 2 inches. The maximum diameter of work accommodated 
by this attachment is about 3 inches. The dimensions given 
are those employed in the design illustrated, but these di- 
mensions could easily be varied to meet special requirements. 
In order to insure accuracy, the hole for shaft H should be 
bored to size with the casting mounted on the compound 
rest of the lathe on which it is to be used. 
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Diamond Tools ne Cost Reducers 


Use of Diamonds for Cutting 
Various Materials— Preparation 
of the Diamond — Economies 
Introduced by the Application 
_ of Diamonds as Manufacturing 
Tools—Multiple-stone Diamond 
Dresser for Emery Wheels 


NE of the most common industrial uses of diamonds is 
() for drawing dies for fine gages of wire. A complete 

description of the preparation, setting, and refinishing 
of diamond wire-drawing dies was published in MAcHINERY, 
November, 1919, page 264. -Other common commercial appli- 
cations of the diamond are found in the cutting of stone, 
cement, glass, porcelain and similar hard substances, but the 
introduction of diamonds in place of hardened steel tools 
for machining operations is comparatively recent. 

The variety of work for which the diamond cutting tool is 
suitable is not appreciated by manufacturers. If the use of 
diamonds as emery wheel dressers be excepted, there is no 
application of diamonds as cutting tools in the average 
machine shop. ‘There remains, therefore, much to be said 
which should interest both the mechanic and the manufac- 
turer—particularly the manufacturer, because he is vitally 
interested in the problem of reducing production costs. If 
he can be convinced that by substituting a diamond cutting 
tool for a steel one he can considerably reduce his operating 
expenses, he will soon appreciate the economies which dia- 
mond tools make possible. 

For machining bronze, brass, and similar metals which 
are not brittle, and for performing Various machining oper- 
ations on hard rubber, fiber, compressed paper pulleys and 
gear blanks, strawboard, gutta-percha, bakelite and various 
other composite substances now in commercial use, the 
diamond is especially suitable on account of its ability to 
retain its cutting edge when producing great quantities of 
duplicate parts without frequent attention or resetting. 

Work which has a uniform 
diameter over a considerable 
length, such as the brass slid- 


reaming, finish-boring, grinding, or lapping to obtain the 
desired surface. It will be seen that the variety of work to 
which the diamond tool can be applied is very extensive. Its 
use for machining iron and steel is not practical, however, as 
these metals are likely to cause the brittle diamond to crack 
er chip. 


Preparation of the Diamond for Setting in a Tool 


The process of setting a diamond in a tool is simple to 
describe, but requires great skill on the part of the man who 
performs the delicate work. The most common type used 
for industrial purposes is the bortz diamond (see Fig. 1) 
which is found in the same mines of South Africa as those 
from which sparkling gems are obtained. Bortz diamonds 
(sometimes called crystal diamonds) are unsuitable for 
jewelry owing to their color, impurities and structure. Fur- 
thermore, they are difficult to cut. The black diamond or 
“carbon,” as it is called in the vernacular of the diamond 
trade, is found only in Brazil. The best specimens are as 
hard and durable as bortz. Owing to its porous structure, 
its cutting edge is more suitable for a roughing cut than for 
a finishing cut. Bortz diamonds have a laminated structure, 
the boundry of each layer of which is known as a “cleavage 
plane.” 

The diamond worker studies the stone carefully before 
determining the location of these cleavage planes, and then 
proceeds to cleave the diamond or split it “along the grain.” 
It is common knowledge that nothing but a diamond or 
diamond dust will cut another diamond. In cleaving one of 
these precious stones, the sur- 
face is first cut to a certain 
depth preparatory to splitting, 


ing tubes of a telescope or hard 
rubber typewriter rolis, is suc- 
cessfully turned by the use 
of diamonds and without the 
slightest - perceptible variation 
in diameter occurring in tens 
of thousands of parts. Dia- 
mond tools may also eliminate 
some operations which must 
be performed when a steel tool 
is used for finishing. The 
surface produced on brass and 
bronze is comparable to a 
fine lapped finish and there- 
fore eliminates the necessity of 


Bortz, or “white” diamonds, brazed into steel hold- 
They 
are employed for numerous machining operations 
that formerly were performed with steel tools. This 


ers, have many uses as metal finishing tools. 


article gives a brief description of the preparation 


of diamonds for commercial use, indicates how they 
are set in the holders, and furnishes information re- 
garding their cost. An approved method of setting 
diamonds in. wheel dressers, as well as in a number 
of metal-cutting tools is described, together with the 
kind of work for which each tool is suitable. The 
article concludes with a few examples showing the 
application of diamond tools in a number of plants. 


by means of a special machine 
having a thin copper disk 
charged with diamond dust. 
When the proper depth of cut 
is reached, the stone is cleaved 
by giving it a sharp blow along 
the seam. All this is part of 
a very expert trade. It is stated 
that an experienced man can 
cleave any stone—with few ex- 
ceptions—exactly as he plans. 

All subsequent sawing, cut- 
ting holes and shaping that 
is required to form the stone 
properly for 


any particular 
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Fig. 1. Collection of Rough Bortz Diamonds 


service as a cutting tool, is done by lapping the diamond 
with power-driven tools charged with diamond dust, or by 
hand using another diamond of suitable size and shape. 
The largest diamonds used for industrial purposes are not 
much more than 20 carats, and the smallest 
size stone which can be used in a cutting 
tool is % carat. (A carat is equivalent to 
about 3 1/6 grains Troy.) It is advisable 
to use a diamond of the largest possible size 
that is suitable for the work at hand, as 
this permits the diamond to be reworked 
and reset if necessary; also a large diamond 
has a greater percentage of salvage value 
than a small diamond, thus making the net 
cost much less. The comparative costs per 
earat of diamonds of different sizes will be 
taken up in a later paragraph. 


Types and Characteristics of Settings 


The next step after cutting and shaping 
the diamond to its approximate form and 
producing the cutting edge is to set it 
securely in a steel holder. The setting of 
the diamond is of vital importance to the 
strength and serviceability of the tool. There 
are two styles of settings—the steel setting 
in which the diamond is partially fitted 
into a hole in the end of the holder and the 
metal peened over it to hold it in place, and 
the brazed setting in which the stone is 
held securely in the hole by molten speiter. An example of 
each of these types, cut away to show the position which 
the diamond occupies in the setting, is illustrated in Fig. 2. 
The brazed setting, shown in tool O is more satisfactory for 
all classes of work and particularly for hard, tough materi- 
als on account of the yielding nature of the diamond pocket 
which offers a less rigid resistance to the material while 
the tool is taking the cut than in the case with the steel 
setting. 

Overheating a diamond, no matter how it is set, is re- 
sponsible for more trouble with diamond tools than any 
other cause. The idea seems to be common among workmen 
that as a diamond is hard, it will stand almost any pressure 
and frictional heat; this is true of the diamond itself, but 
the setting is affected to the extent of loosening its hold on 
the stone, causing the latter to drop out of its pocket. 

The coefficient of expansion of a diamond is less than of 
steel, but when the diamond is heated by the cutting action, 
it expands before the heat penetrates to the steel to a degree 
which will cause the steel to expand. The increased volume 
of the diamond must go somewhere. The diamond is 
naturally brittle and has a laminated structure. The heat 
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weakens this structure, causing the confined stone to crack 
along the lines of cleavage, due to the pressure caused by 
its confined position; or the diamond literally creeps out of 
the steel setting. A frequent repetition of this causes the 
stone to loosen sufficiently to fall out. The brazed setting 
is better in that it allows for the expansion of the diamond 
without causing the setting to be disturbed perceptibly, pro- 
vided, of course, that the diamond is not excessively heated. 


Characteristics and Cost of Diamonds 


is crystallized carbon and is the hardest 
known substance. It will stand a white heat without dis- 
integration or visibly affecting its wearing qualities. Men 
who use emery wheel dressers may have noticed the pheno- 
menon of a diamond becoming white-hot when truing a 
wheel, even while a stream of cold water is impinging on 
the stone. This unusual characteristic of the diamond to 
retain its hardness after being excessively heated is further 
illustrated by an experiment which was recently conducted 
in the shops of Arthur A. Crafts & Co., 125 Summer St., 
Boston, Mass., where much of the data here presented was 
obtained. This experiment consisted of heating a diamond 
cutting stone to a white heat and quenching it in cold water 


A diamond 
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Fig, 2. Types of Diamond Cutting Tools 


and repeating this performance one hundred times. The 
tool carrying this diamond was then shipped to a customer. 
After having been in service for several weeks, truing grind- 
ing wheels, it was found to be in no different condition, 
apparently, than when new, and entirely unaffected by the 
severe treatment to which it had been subjected. 

One of the first questions likely to be raised regarding 
the use of diamonds for reducing manufacturing costs would 
be in regard to the initial cost of the diamond itself. It is 
true that the first cost of a diamond tool is comparatively 
high, but this is practically the only expense involved, which 
makes it plainly evident that the larger the quantity of work 
machined the greater the saving in tool expense. Diamonds 
vary in value per carat according to the size of the stone. 
A large stone weighing, say, 20 carats, if of good even grain, 
may be worth as much as $80 a carat, but this same stone 
automatically diminishes in value per carat as the stone 
is divided or cleaved into smaller pieces so that stones weigh- 
ing 5 or 6 carats, taken from the same original diamond, 
will shrink in value to about $45 per carat. Smaller dia- 
monds weighing, perhaps, 1 carat decrease in value to 
about $5. 
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From the foregoing it will be understood that much care 
in the preparation of the stones is required on the part of 
the diamond worker, for otherwise a great deal of diamond 
chips and dust would result which means an additional 
expense. Incidentally, it may be mentioned that all chips 
which are too small to be set are pulverized by means of a 
pestle and mortar and the dust thus obtained graded by 
floating in olive oil. The dust is then utilized to charge the 
cutting surfaces of the metal tools used in shaping the dia- 
monds. 


Multiple-stone Diamond Dresser for Emery Wheel 


In referring to comparative costs of diamonds with re- 
spect to their size and usefulness for a particular service, 
attention is called to the two emery wheel dressers shown 
in Fig. 4. The multiple-stone type, carrying four small 
diamonds, brought out by Arthur A. Crafts & Co., has been 
used with satisfaction by several machine builders and tool 
manufacturers, and has proved its economy over the single- 
stone dresser of large size. 

The multiple tool contains four diamonds of the best 
grade, the total weight of which is about 2% carats. The 
price of the tool is $30. The single-stone dresser has a 2% 
carat diamond of the best grade, but owing to its greater 
size this diamond is worth $75. With the multiple tool the 
wear is divided among four points so that the advantage of 
a sharp tool is maintained longer than can be possible with 
a single stone. In addition there is less pressure per stone 
and less heat generated; also the larger cooling area of the 
holder helps to maintain the secure setting of the diamonds. 
After the diamonds have been worn down to % carat, they 
ean no longer be reset and they have a salvage value of 
about 50 cents each, so that the net cost of the tool is $28. 
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Fig. 3. Four-stone Diamond Wheel Dresser set up for truing a 


Grinding Wheel 

The single-point tool, in order to perform the same amount 
of work as the multiple tool, will wear down to a broad flat 
surface much quicker than will the smaller diamonds; also 
more heat maybe generated which is likely to result in 
loosening the setting after repeated use. As a result, more 
frequent resetting is required. which adds to the net cost of 
the tool. When the diamond becomes worn so that it is too 
small to be reset it has about the same salvage value as 
the other diamonds. The net cost then, is $74.50. 

The application of the four-stone dresser is shown in 
Fig. 3 in which it will be seen that it is located in the holder 
with the diamonds set square with the face of the wheel. 
In traversing the diamonds back and forth over the face of 
the emery wheel, the two leading stones, one upper and 
one lower, take most of the cut and the second pair which 
follows directly behind, removes the slight irregularities 
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remaining on the face of the wheel. The same total depth 
of cut is taken as would be used with a single diamond tool. 
It might at first be thought. that the small stones which 
first traverse the wheel would remove so much of the bonded 
abrasive that they would become unduly worn and over: 
heated and thus eventually throw the bulk of the service 
on the rear pair; but both the bearings and the bonded 
wheel itself yield sufficiently under the pressure of the first 
two diamond points so that when the two rear diamonds 
are brought into use they remove practically the same 
amount of abrasive from the face of the wheel as do the 
leading stones. Any wear which occurs on the leading 
stones permits the following pair to start cutting, and all 
four must give service before the tool is used up. 


Obtaining the Best Results with Diamonds 


Practically the only uses to which diamond tools can be 
commercially adapted for cutting steel is in the scribing of 
sizes, names and other identification marks on the finished 
surfaces of such products as scales, micrometers and various 
other tools and gages. In fact, one well-known tool manu- 
facturer makes use: of a diamond tool for inscribing the 
sizes on their standard line of hardened limit gages. The 
tools used on this class of work are carried in the revolving 
spindle of a profiling machine. The depth of cut is about 
0.010 inch. 

Diamonds should not be expected to give good results 
where there is any serious vibration of the work. In short, 
any condition which makes the tool chatter is undesirable, 
particularly if the material being machined is very tough 
or if it is high in tensile strength. High rotative speeds 
for the work are recommended, say 200 surface feet per 
minute for all types of tools. A slow feed should be used in 
combination with the high rotative speed. 

The tools shown at A and J, Fig. 2, are ordinary turning 
tools with different types of diamond settings. The cutting 
edge of tool A is a diamond over % inch long. Hither of 
these two tools would be suitable for turning the com- 
pressed paper pulley shown at G, Fig. 5 or the fabroil gear 
blank J. Tool D, Fig. 2, was used for facing the molded 
bakelite timer shown at C, Fig. 5, as well as the ends of the 
copper inserts which are assembled in the timer. It will 
be noticed that the diamond is not rounded at the corner 
but that it is cut with a straight angular face at the nose of 
the tool. This is a special precaution taken to eliminate a 
difficulty formerly encountered with the use of a round- 
nosed tool. The chips produced in facing the inside of this 
timer, when a rounded diamond was used, were comparatively 
wide at the upper part and tapered down to a thin edge 
near the point of tangency of the tool with the surface being 
produced by the facing operation. This thin wedge-like 
chip would break near the lower part of the rounded portion 
of the diamond and cause the tool to become dull. By 
squaring off this rounded corner an even chip was produced 
which did not have the destructive effect experienced with 
the rounded stone. 


Other Types of Diamond Tools 
Tools EZ and F, Fig. 2, are used for forming fiber flanges 


on the wooden spool H, Fig. 5. Tool # is an improvement 
over tool F in that there are two diamonds mounted separ- 


Fig. 4. 


Single- and Multiple-diamond Wheel Dressers 
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ately in it instead of 
one. This provision 
allows for variation 


in wear without in- 
creasing the _ thick- 
ness of the flange 


or its curvature, it 
being only necessary 
to shift the tool the 
proper amount from 
right to left, in order 
to round opposite 
sides of a flange or 
disk-like 
will also be appre- 
ciated that the cost 
of a tool of this kind 
is comparatively less 
than where one large 
diamond is used 
valued at consider- 
ably more per carat. 
Not only is a greater 
first cost involved in 
using a_ single-dia- 


part. It 


Fig. 5. 


Articles made from Tough Non-metallic Materials for the Manufacture of which 
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mond must have 
been in service many 
times longer than it 


would be possible 
for a steel tool to 
endure. In fact, it 


has often been found 
that the cause for 
resetting a diamond 
is not due to. any 
deterioration of the 
diamond itself but 
to the action of chips 
wearing away the 
steel which sup- 
ports it. 

The other parts 
shown in Fig. 5 and 
not mentioned in 
connection with the 
collection of tools, 
are the hard rubber 
cover shown at A in 
which two end holes 
are bored; the screw 


Diamond Tools are used 


mond tool, but the 
resharpening of a tool of this type is more expensive. 

A rather unusual design of diamond cutting tool is shown 
at G in the collection of tools. There are two full-length 
diamond lips each about 4% inch long set in this countersink, 
which is used for countersinking holes in hard rubber, or 
other tough substances, for the accommodation of screw- 
heads. Tool H is a glass drill carrying a two-lipped dia- 
mond. The twist drill J is mounted with a thin diamond, 
a natural flat crystal. Added strength and wearing qualities 
are furnished a stone if it can be used without removing 
the original surface. The lips of the diamond are formed 
with cutting edges having suitable clearance angles as in an 
ordinary twist drill, and the diamond is set into the web 
between the lips by brazing. 

The tools Z and M are used either for grooving or as cut- 
ting-off tools. Tool Z has square corners as would be re- 
quired for cutting a square groove and the view enables the 
brazed setting of the diamond to be observed. Tool M has a 
rounded cutting edge formed on the diamond, as would be 
required for forming a groove of circular section. At K is 
illustrated the end of a diamond tool which has been em- 
ployed for a long period of time; the curved depression in 
the steel above the diamond has been worn away by the flow 
of chips. In order to produce as much wear as this tool has 
been subjected to, simply by the friction of chips, the dia- 
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Fig. 6, Lathe set up with Diamond Tool for turning a Bowling Ball 


plug D also made of 
hard rubber on which threads are cut; fiber connection EZ, 
the ends of which are turned; the celluloid rings B used 
for eyeglass rims; and the hard rubber fountain pen top F 
which is bored, beveled, and rounded in the closed end with 
diamond tools, used in screw machines. 


Examples Illustrating Application of Diamond Tools 


The use of diamonds for turning long cylindrical parts 
which must have a uniform diameter throughout has pre- 
viously been referred to and one instance of this application 
is that of turning the brass sliding tubes of telescopes and 
field glasses, this use of diamonds being made by the Bausch 
& Lomb Optical Co., Rochester, N. Y. These tubes are often 
several feet in length and present a condition which by the 
use of steel turning tools caused considerable trouble in 
maintaining a uniform diameter throughout. 

Another common use of diamonds for turning tough ma- 
terials of long cylindrical shape is found in the manufacture 
of hard rubber typewriter rolls. Diamonds are also exten- 
sively used in the various turning and boring operations 
performed in the manufacture of hard rubber fountain pens, 
and it is stated that a single turning tool will give accurate 
results on this kind of work for months, turning out hun- 
dreds of thousands of these parts without affecting the cut- 
ting edge of the tool or without need of resetting the stones. 


y 


Fig. 7. 


Taper-boring a Bronze Bushing in a Fan with a Diamond Tool 
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Bowling balls and similar spherical articles made from gutta- 
percha, fiber or some form of molded composition are turned 
with diamond tools. Such a use of diamonds is illustrated 
in Fig. 6 in which a set-up used for turning a bowling ball 
is shown. This lathe is equipped with special cupped head- 
and tail-centers, the diamond tool being located in the tool- 
post in the regular manner. 

In the manufacture of aluminum fans for automobile 
engines, the Taft-Peirce Mfg. Co., Woonsocket, R. I., uses 
diamond boring tools for finishing the interior of taper 
bronze bushings with which these fans are furnished. This 
method of finishing was resorted to after other methods 
had proved inefficient. The work is now being finished 
without need of any subsequent operations to produce the 
desired degree of finish. Formerly an attempt was made 
to grind these bronze bushings, but the trouble experienced 
in charging the surface with abrasive resulted in this method 
being discontinued. The result obtained by the use of the 
diamond tool is comparable to that obtained by broaching 
or by burnishing or lapping; in addition, uniform results 
are obtained with one tool, for an indefinite length of time. 

The fan is located on a special plate which is attached 
to the faceplate of a Lodge & Shipley lathe and the fan is 
secured against this plate by a large headed bolt which seats 
against the inner counterbored shoulder. The arrange- 
ment is illustrated in Fig. 7 which shows the diamond itself 


at A. The cutting speed is 180 feet per minute, and a very © 


slow feed is employed. The time required to finish-turn 
this bushing including chucking the work, is 10 minutes. 
A new field for diamond tools has been found in the 
manufacture of radio apparatus. Many of the parts used 
in radio instruments can be machined to advantage with 
diamond tools. It is reasonable to expect that diamond 
tools will be more and more widely applied when manufac- 
turers become more familiar with their usefulness. 


* * * 


THE OBJECT OF COST KEEPING 


The cost-keeping records of a manufacturing firm should 
aid in (1) determining the selling price of completed parts 
or machines; (2) determining the price of repair parts; 
(3) determining whether a part or device should be made in 
the shop or produced outside; (4) determining upon the value 
of newly proposed manufacturing methods, by comparing 
data of past performances with new records; (5) furnishing 
such statistics as may be of value in economically manag- 
ing the plant—for instance, scrap costs, comparative costs of 
similar parts or units, and cost due to breakdowns. It is 
considered a good plan to have the cost records show the 
length of time consumed when the operation has been per- 
formed under both the day and piece-work system of pay- 
ment. In starting a cost system, the uses of every figure 
collected should be ascertained; otherwise the system will 
deteriorate into red tape, and cost more than it is worth. 


a * * 


VALUE OF MACHINE TOOLS AND METAL-WORKING 
MACHINERY EXPORTED TO FRANCE, 1912-1921 


| All Other Total of 
Sharpen” | Other | Total of | “Meta | Machine 
Year* Lathes WERE FES Machine Machine working | and Metal- 
| Machines Tools Tools Machinery | working 
Machinery 
i 
| a | | | 
OMe em shall: aisle aes He le pateycis\ sve. ce [eee acne [ aGredaee $1,267,831 
DONE OA Re Oeieiae ie ocean ieee Shah ot ales Cn eC loons See 1,936,908 
eT) yO a pers tore Kegubr hee’ flor cictetese a [Ree neato | 1,771,525 
PRTEH IE alate che, ar, < fic rayevarals 3 [PERS oe renee || SARS [ae eisistoe Se | 8,695,826 
UCI ye a ovale; 6 ate Hirstelstelets! 67s Deuce aes od | Mane rece oe call) ices | 18,316,702 
eee TMU ett s <0 if Pelee ticles |) ace Sere | Sts ectostalter epee rae ed | 29,254,379 
1918 |$5,873,301 |$2,874,676 |$2,620,350 |$11,368,327 |$8,902,203 | 20,270,530 
1919 | 1,744,254 | 1,390,159 | 2,989,457 | 6,123,870 | 9,661,410 | 15,785,280 
1920 | 912,345 | 520,982 | 2,405,836 | 3,839,113 | 3,756,620 | 7,595,733 
1921 | 556,265| 127,140] 715,879| 1,399,284 | 2,645,077 | 4,044,361 
| | | | | Machinery 


*Amounts given are for fiscal years up to and including 1918, and for 
calendar years thereafter. The Department of Commerce statistics did 
not give machine tool exports separately previous to 1918. 
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GAGE FOR TESTING DEPTH OF RECESS 


By J. T. LONGDON 


The illustration shows a limit gage of strong and simple 
construction that the writer designed for gaging the depth 
of the recess in small tubes. In use, the body B is inserted 
into the work as far as the shoulder will allow, and the 
plunger A is pressed down until stopped by the action of the 
gaging pieces C coming in contact with the bottom of the 
recess in the work. The relative positions of plunger 4 and 
the pieces C when in the gaging position are shown in the 
view at the right. When plunger A is pushed down, the 
gaging pieces are revolved on pins F so that their lower 
ends are forced outward into the recess to be gaged. When 
the shoulder S on plunger A coincides with the top step 7 on 
the body B, the gaging pieces C will be set to measure the 
minimum diameter of the recess in the work, and when the 
shoulder S coincides with the bottom step U, the gage will 
be set to measure the maximum diameter of the recess. 

Referring to the left view, flats G and H are cut in plunger 
A. The flats provide clearance for the upper ends of pieces 


L 


VPA IE PS 
ioe: 


Machinery 


Limit Gage for testing Depth of Recess 


C, and form shoulders which on the return stroke of plunger 
A engage with pieces (, causing them to swivel inward, thus 
withdrawing their measuring points from the work. The 
gaging pieces are protected when not in use, and a spring # 
actuates plunger A on its upward stroke. A set-screw D 
prevents plunger A from rotating. The height of the step 
on body B is governed by the number of degrees in the in- 
cluded angle of the conical section of plunger A and the 
amount of tolerance allowed on the work. When the toler- 
ance is small, the number of degrees in the included angle 
of the conical section of plunger A should be equally small 
to give a step on body B high enough to permit easy reading. 


* * * 


The importation of machinery into Mexico is three times 
greater than it was ten years ago. From 1909 to 1921 over 
$122,000,000 worth of machinery of all kinds was bought by 
Mexico, and in 1921 alone the total value of machinery im- 
ported was $34,000,000. 
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Generating the Teeth of Large 
Bevel Gears— Formulas for Check- 
ing Chordal Thickness of Bevel 
Gear Teeth—Last Installment 
of a Series of Three Articles 


By FRANKLIN D. JONES 


is the kind used for finishing the teeth of small bevel 

gears, especially when accuracy large 
gears of coarse pitch are usually cut on a templet type of 
planer. In fact, the generating type of machine capable of 
cutting fairly large gears of coarse pitch, is comparatively 
recent. The templet type of machine is used invariably for 
very large gears, but Gleason generators are now made for 
cutting bevel gears which formerly were beyond the capacity 
of a generating type of machine. The Gleason generator 
shown in Fig. 1 will generate teeth of one diametral pitch, 
and has a capacity for pitch diameters up to 25 inches for 
miter gears. This machine operates on the same funda- 
mental principle as the Gleason generator previously de- 
scribed, although the design is entirely different. It has 
two cutting tools like the older designs of generators, and 
these tools operate on both sides of the tooth which is fin- 
ished before indexing to the next tooth. The head carrying 
the work-spindle is adjusted about a vertical axis, in accord- 
ance with the angle of the gear to be cut, and the tool-slides 
are also given an angular adjustment in a vertical plane 
to provide for the converging form of the teeth. The num- 
ber of cutting strokes per minute is regulated by change- 
gears and the stroke length by a slotted crank as on the 
other machines. 

When it is considered desirable to take both stocking and 
finishing cuts without removing the gear from the machine, 
this may be done readily. Stepped tools are used for the 
stocking cuts, and the generating motion is not utilized. 
This change for either roughing or finishing cuts can be 
made quickly. Fig. 2, which is a rear view, shows a planer 
taking stocking cuts. 


ee the generating type of bevel gear planer 


is essential, 


How the Generating Motion is Derived 


The toolslides are carried by a drum-shaped member 
which has a bearing in the main column of the machine. 
When the planer is operating, this drum has a rolling 
motion acting in conjunction with a rolling movement im- 
parted to the gear being cut. This generating motion is 
obtained by connecting the tool-carrying drum with the 
work-spindle through a suitable combination of gearing. 
The resulting motion is the same as that obtained from 
rocking crown and master gear segments together, as de- 
scribed in connection with the other generators, but com- 
pound change-gears are used in this large machine, and the 
extent of the rolling motion is controlled by a reversing 
mechanism. A graduated scale enables the operator to 
check the extent of the rolling motion, as determined for 
the particular gear being cut. 


Testing the Thickness of a Bevel Gear Tooth 


When setting up a machine for finishing the teeth of bevel 
gears, it is essential to cut the teeth so that the thickness 


along the pitch circle is equal to one-half the circular pitch, 
minus whatever slight amount may be allowed to provide 
clearance for the teeth of a mating gear. The backlash 
adopted by the American Gear Manufacturers’ Association 
for different diametral pitches and for diameters from 3 to 
20 inches, is as follows: 2 pitch, backlash 0.012 to 0.015 
inch; 3 pitch, 0.10 to 0.012 inch; 4 pitch, 0.008 to 0.010 inch; 
5 pitch, 0.008 to 0.009 inch; 6 pitch, 0.006 to 0.008 inch; 
8 pitch, 0.006 to 0.007 inch. 

When the first tooth is finished, its thickness at the pitch 
line is tested either by using a solid or non-adjustable gage 
made to suit whatever pitch is being cut, or by using a 
vernier gear tooth caliper, which is a graduated measuring 
tool applicable to any pitch within its range. The gage or 
caliper is applied to the large end of the tooth and is held 
approximately in alignment with the end surfaces or back 
cone when testing the tooth thickness. The distance be- 
tween the measuring points equals the chordal thickness of 
the tooth. As the chordal thickness of gear teeth of the 
same pitch varies for different numbers of teeth, a solid or 
non-adjustable gage can only be absolutely correct for one 
number, but the use of solid gages is common, as they are 
considered sufficiently accurate for practical purposes; more- 
over, solid gages are preferable to a vernier caliper as a 
shop tool because the vernier caliper must be adjusted and 
there is always a chance of error when taking the reading. 


Formula for Chordal Thickness and Corrected Pitch Depth 


When the chordal thickness must be calculated, this can 
be done by using the same formula as for spur gears, as- 
suming that the bevel gear teeth are of standard proportions. 
If N—number of teeth; 7 —chordal thickness of pitch 
line; D=—pitch diameter, then 

90 degrees 
T =D X sin ————_—__ (1) 
N 

When the gage or caliper rests upon the top of a tooth, 
the lower ends of the jaws must contact with the sides of 
the tooth, at the point where the chordal thickness was de- 
termined; that is, at the pitch line when using the formula 
just given. If a vernier gear tooth caliper is used, the hori- 
zontal scale is set to the chordal thickness 7, and the ver- 
tical scale to a dimension known as the corrected pitch depth 
or corrected addendum. The value of H may be determined 
by the following formula, in which S = pitch depth or 
addendum; R = pitch radius; N — number of teeth; and 
a = pitch cone angle: 


N 


This is unlike the formula used for spur gears, as it is 
necessary to allow for the fact that a bevel gear tooth is 


90 
H=S-+ cos o(r—R cos —) (2) 


ad 
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measured at an angle to the plane containing the pitch 
circle. 

Formulas based upon the back cone distance B have been 
widely used for determining the chordal thickness and cor- 
rected pitch depth of bevel gears, but the same results are 
obtained with the comparatively simple formulas given in 
the foregoing. 

Example—Find the chordal thickness and corrected pitch 
depth of a pinion having 20 teeth of 1 diametral pitch, and 
a pitch cone angle of 26 degrees 34 minutes. 

The pitch diameter = 20 ~ 1 = 20 inches. 

90 deg. 
iA eX eS 
20 
The addendum for 1 diametral pitch equals 1 and 
A=1-+ 0.89441 (10 —10 X 0.99692) = 
1 + 0.89441 < 0.0308 = 1.028 inches 


= 20 X 0.07846 = 1.569 inches 


Formulas for Teeth having 
Modified Pitch Depths 
When cutting gearing 
having teeth of special 
pitch depths or thick- 
nesses, the formulas 
previously given for 
finding the chordal 
thickness and corrected 
pitch depth, must be 
changed to allow for 
variations from the 
standard tooth propor- 
tions. The following 
formulas, which are 
applicable to bevel 
gears having’ either 
standard or special 
teeth, take care of any 
variation of tooth thick- 
ness, as when gearing 
with long and_ short 
addenda is used (for 
reasons that will be ex- 
plained later). In these 
formulas, X is equal 
to the circular’ thick- 
ness of the tooth on the 
pitch circle; the nota- 
tion otherwise is the 
same as that for the 


Rigye id. 
formulas which were 
previously given for standard teeth. 
90X 
T= D X sin —————_ (3) 
R X 3.1416 
90X 
H=S8-+ cos a(n—r oe | (4) 
; R X 3.1416 


Circular Thickness when Teeth have Modified Pitch Depths 


If the addendum of a tooth is not standard or is not equal 
to 1 divided by the diametral pitch, the circular thickness 
at a given pitch depth may be determined as follows: First 
find the difference between the given pitch depth and the 
normal pitch depth, and multiply this difference by the tan- 
gent of the pressure angle of the gear; multiply the result 
thus obtained by 2, and then subtract the product from one- 
half the circular pitch for the gear; for the pinion, add the 
product to one-half the circular pitch. The final result 
equals the circular thickness corresponding to the given 
pitch depth. 

If X¥ = circular thickness of the gear teeth; x» = circular 
thickness of the mating pinion teeth; D = difference be- 


Gleason 25-inch Bevel Gear Generato: 
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tween normal pitch depth and given pitch depth; P = cir- 
cular pitch; B = pressure angle of gear, then 

P 

X =——2DtanB (5) 
2 
Jie 

c=—-+2D tan B (6) 
2 


Calculations for Pinion having Special Pitch Depth 


A pinion having 17 teeth is to run with a 60-tooth gear. 
The circular pitch is to be 0.6803 inch, and the pressure angle 
14% degrees. To avoid under-cutting, the: pinion teeth are 
to have a pitch depth or addendum of 0.303 (instead of 
0.2165, which is standard for this pitch) and the pitch depth 
of the gear is to be shortened to 0.130. Find the chordal 
thickness and corrected pitch depth for the pinion. 

The pitch diameter 
is equal to 3.68117 in- 
ches. iuinew circular 
thickness of the pinion 
teeth is next found. 
The difference between 
the normal and given 
pitch depths equals 0.303 
—0.2165 = 0.0865. The 
tangent of the pressure 
angle of 1414 degrees = 
0.25862. Inserting these 
values in the formula 
previously given for 
finding the circular 
thickness, we have 


0.0865 X 0.25862 — 
0.3848 inch 
TRS OO Line esl Nae 
90 X 0.3848 


1.84 & 3.1416 
3.68117 X sin 5 99 deg.= 

0.384 inch 

The corrected pitch 

depth is now obtained 
by means of formula 
(4) previously given. 
The cosine of the angle 
5.99 degrees, just de- 
termined, is used in this formula, and also the modified pitch 
depth which is to be 0.303 inch. If the pitch cone angle of 
the pinion is not known, the tangent may be obtained by 
dividing the number of teeth in the pinion by the number 
of teeth in the gear. Thus 17 + 60 = 0.2833 = tangent 15 
degrees 49 minutes. 


90 X 0.3848 , 
H = 0.303 +.0.96214 x (181-194 x Seba eeee et) ae 
1.84 X 3.1416 


0.303 + 0.96214 & (1.84 —1.8299) — 0.312 inch 
Changes of Pressure Angle and Tooth Proportions 


As the pressure angle of the gear is the same as the angle 
of the cutting edges of the tools, gears of any pressure angle 
required may be cut readily on a generating type of machine. 
When the pressure angle is 14% degrees (the angle com- 
monly used outside of the automotive field) the minimum 
numbers of teeth on the pinion, recommended by the Gleason 
Works for different gear ratios, are as follows: Ratios 
from 6 to 1 down to and including 3 to 1 should have pinions 
with not less than 21 teeth; for a ratio of 2 to 1, 19 teeth; 
for 11% to 1, 18 teeth; for 1 to 1, 14 teeth. 
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If smaller pinions are used, the flanks of the 
teeth will be under-cut, but this may be avoided 
either by increasing the pressure angle or by 
lengthening the addendum of the pinion and 
shortening the addendum of the gear a corres- 
ponding amount. The usual practice for gearing 
of this kind is to make the addendum of the 
pinion 0.7 of the working depth, and the adden- 
dum of the gear 0.3 of the working depth. The 
circular thickness of teeth having these propor- 
tions may be found by multiplying the circular 
pitch by the following constants: 


Pressure Angle Gear Pinion 
141% degrees 0.4341 0.5659 
15 degrees 0.4317 0.5683 
20 degrees 0.4073 0.5927 


This is the last installment of the series of 
three articles on the cutting of bevel gears, 
which was begun in July MACHINERY. 


* * * 


PLANNING THE LOCATION OF 
MACHINE TOOLS 


Any industrial plant should have a predeter- 
mined arrangement or lay-out of the equipment, 
if the maximum service is to be obtained from 
it when in operation. The equipment should be 
so located that the material will flow through 
the plant without serious interruptions from 
the receiving room to the shipping room. Fur- 
thermore, the machinery and the entire plant 
should be so arranged that it can be enlarged with a mini- 
mum shifting of equipment. 

The simplest way in which to plan the arrangement of 
the machines in the shop is to use a drawing or blueprint 
of the floor plan of the building, drawn to a large scale, 
and to locate upon this drawing or blueprint small pieces 
of heavy drawing paper or cardboard representing the ma- 
chines to be installed, cut out to the same scale. In this 
way the machines can be shifted around on the drawing 
until a satisfactory arrangement has been found. In plac- 
ing the machines, sufficient space must be allowed for 
countershafts and lineshafts. In some plants it is cus- 
tomary also to indicate, by means of a string placed on the 
drawing, the general route that a part would have to take 
through the plant while being operated on. Pins may be 
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Taking Roughing or Stocking Cuts on a 25-inch Generator 


placed in the drawing and the string stretched around them. 
This affords a very clear means of showing whether or not 
the path of the work through the shop is as straight as 
possible or whether too much moving and trucking of parts 
back and forth will be required. 5 


* * * 


KEYWAY MILLING FIXTURE 


By JOSEPH LANNEN 

The fixture illustrated was designed for use in milling 
two Woodruff keyways located on opposite sides and on op- 
posite ends of the clutch throw-out shaft of an automobile. 
The indexing arrangement which permits both keyways to 
be cut in one set-up on a hand milling machine is a note- 
worthy feature of this fixture. The pin A is inserted in the 
fixture in order to serve as a 
locating point for the work B, 
which is held in a trunnion 0 
at a point equidistant between 
the keyways that are to be cut. 
The trunnion has a bearing in 
the body of the fixture which 
permits it to turn as well as to 
slide transversely with regard 
to the axis of the work. This 


Fixture used’in milling Woodruff Keyways in Short Shaft 


permits the work to clear the 
V-block D when being indexed. 

In operation, the work is 
clamped in the trunnion C by 
the set-screw EH, being centered 
by the V-block D and located 
endwise by the locating pin A. 
The first keyway is then cut, 
after which the locating pin is 
withdrawn and the work in- 
dexed 180 degrees. The oppo- 
site end of the shaft is then 
placed in the V-block and the 
second keyway cut. 
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VERTICAL SHAPER WORK 


By J. M. HENRY 


Several interesting examples of the application of vertical 
shapers to production work were shown in an article on page 
483 of February MAcHINERY. The vertical shaper has al- 
ready achieved a position of considerable importance in the 
tool-room, and its scope of usefulness is gradually being 
extended to include production work. With the exception of 
the article referred to, however, very little has been pub- 
lished regarding the actual operation of this type of machine 
or the great variety of work for which it has proved adapt- 
able. For this reason the writer believes that the examples 
of vertical shaper work shown in the present article will be 
of interest to a large number of MAcHINERY’S readers. 

In Fig. 1 is shown a typical vertical shaper job. The work 
consists of finishing the sides of eight square pockets in a 
four-armed block. The limit of accuracy, with respect to the 
size and squareness of the finished pockets, is 0.0005 inch. 


In addition to these exacting requirements, the sides of the’ 


pockets must be paiallel with the sides of the arms and in 
alignment with the hole in the hub within very close limits. 

Previous to the shaping operation, the bottoms of the 
pockets are finished and under-cut for tool clearance on a 


Fig, 1. Finishing Pockets in a Four-armed Block on a Vertical Shaper 


profiling machine. The arms are also carefully machined to 
insure squareness and parallelism of the sides. It will be 
noted that the work is set up with two of the arms resting 
on height blocks so that the arm extending upward is 
brought into a vertical position. In order to locate the work 
squarely on the machine table, the arbor used to support 
the work during previous machining operations is clamped 
to angle-plates as shown. By locating and clamping the 
work in this manner the sides of the two pockets in the 
upward projecting arm are brought into the desired position 
for the machining operation. Roughing cuts are taken with 
a wide tool, while finishing cuts are taken with a fine-pointed 
tool. The same method of locating and clamping the work 


‘is used in machining the pockets in each of the four arms. 


It may be of interest here to note some of the features 
of the vertical shaper that make it particularly well adapted 
for work of this nature. In the first place, the table is 
supported by a massive base which provides a firm surface 
on which to clamp the work. This rigidly supported base is 
located directly beneath the vertical ram and consequently 
receives and absorbs the thrust of the tool so that there is 
practically no chance for inaccuracy due to springing or 
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Fig. 2. Cutting Slots in an Index-plate 


distortion of the machine frame. The provision of a rigid 
support for a tool close to the cutting edge, and the fact that 
the tool-head can be swiveled to any desired position are 
also advantages. 


Slotting an Index-wheel 


A rather unusual slotting job is illustrated in Fig. 2. The 
work consists of cutting the radial slots in an indexing 
wheel. It will be seen that the work is mounted on an arbor 
held between the centers of an indexing head. In this case 
the indexing head is employed simply as a means of support- 
ing the work, the indexing being accomplished by means of 
a block A fitted into the T-slot of the index-head bedplate. 
This block was designed to engage radial slots B which 
were previously cut on a milling machine. The larger slots 
which were to be cut on the vertical shaper were required to 
be spaced exactly midway between the slots B on the oppo- 
site side of the work. Under these conditions the simple 
method of indexing by means of block A gave very accurate 


Fig. 3. 


Machining Opening in Large Blanking Die 
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results. It is evident that uniformly spaced radial slots 
could also be cut by employing the indexing head mechanism. 
During the slotting operation a parallel supports the front 
face of the work and prevents the indexing block A from 
springing or distorting the work. The parallel is held in 
place by bolts C, but in order to give a better view of the 
work, it is not shown in the illustration. The slots are first 
roughed out and squared with the tool shown in the illus- 
tration, leaving 0.002 inch for finishing. The finishing oper- 
ation is performed with a carbon steel tool, which cuts the 
slot accurately to size at one stroke. In the finishing oper- 
ation the tool is stopped at the end of the down stroke and 
not allowed to draw back over the work. The work is in- 
dexed by means of block A after each down stroke of the 
finishing tool. The slots cut in this way are all held to size 
within a limit of one-quarter thousandth of an inch. 


Machining a Large Blanking Die 


In Fig. 3 is shown a large blanking die, the opening in 
which was completely finished in one setting on a vertical 
shaper. One advantage 
of the vertical shaper 
in performing work of 
this kind is that the 
tool enters the work 
on the top face of the 
die on which the out- 
line or guide lines are 
usually made. One 
of the features which 
also makes the verti- 
cal shaper well adapt- 
ed to die work of this 


kind is the angular 
adjustment of the 
ram. This enables 


the die opening to be 
machined with the 
clearance required to 
permit the piece 
blanked by the finished 
die to drop through the opening. The provision of means 
for rotating the table and for feeding it either longitudin- 
ally or transversely is obviously indispensable in work 


of this kind 
* * * 


GERMAN INDUSTRIAL CONDITIONS 


A review of the German industrial situation published 
' by the Department of Commerce indicates that the peak of 
the industrial boom in Germany, which was reached last fall, 
has been followed by a considerable decrease of activity. 
The chief factors in the present situation are that there is 
an approach to the world’s market prices which hampers the 
foreign trade, and the beginning of a reaction in domestic 
trade following domestic overbuying. Furthermore, the con- 
ditions are influenced by the uncertainty as to the future 
value of the mark, and the adverse effect on Germany’s 
export trade of the fluctuating price system due to this 
uncertainty. There is also a considerable delay in deliveries, 
owing to the difficulty of obtaining raw materials and semi- 
finished products, and money is not so easy as in the past. 
Further, the export taxes act as a brake upon the foreign 
trade. The bulletin states that in machine tools the world 
market price is already reached in certain lines, and as a 
result there has been a decline in export orders, so that 
these are now only about 20 per cent of the orders on hand 
during the peak of the boom last fall. The bulletin concludes 
that the German industry is apparently confronted with an 
immediate slump in domestic and export business. 
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Horizontal Machine with Turret for accommodating Four Pistons, used for machining 
Wrist-pin Holes 
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MACHINING PISTON-PIN HOLES IN A 
REPAIR SHOP ; 


In some of the shops engaged in cylinder regrinding and 
general automobile repair work, this work is done on such 
an extensive scale that regular productive machines rather 
than the make-shift methods sometimes found in repair shops 
are used in the manufacture of over-size pistons. This 
is the case in the shop of the Houpert Machine Co., Long 
Island City, where methods are comparable to those found 
in an automobile manufacturing plant. The methods used 
for making over-size pistons in this shop comprise rough- 
and finish-boring the open ends on a Jones & Lamson turret 
lathe, rough-drilling the piston-pin hole 1/32 inch under size 
on a Garvin duplex milling machine, rough-turning on 
Gridley automatics, finish-turning on Fay automatics, and 
machining the piston-pin hole on the special machine here 
illustrated. After the piston-pin holes have been machined, 
minor operations such as drilling oil-holes, milling reliefs, 


‘ ete., are performed and then the pistons are sent to the 


semi-finished stock- 
bins. The interesting 
features of the piston- 
pin hole machine are 
described in this ar- 
ticle. 

The machine is of 
the horizontal -type 
with a four-station, 
vertically revolving 
turret, so that the 
work of drilling, bor- 
ing, and reaming the 
piston-pin holes may 
be continuously per 
formed. The turret- 
head is square and 
may be set up with 
proper open-end lo- 
cating plates to suit 
the open end of pistons 
of any regular diameter. In setting up this machine the 
stations are built up to the proper height by means of plates, 
these plates fitting over a pilot projecting through each face 
of the turret. The plates are fitted together by tongue and 
groove construction, and the top or open-end plate fits 
accurately into the previously bored piston skirt. 

After the proper height has been determined, two 60- 
degree centers operated by push-rods A are advanced to 
properly locate the piston from the rough-drilled piston-pin 
hole. The four pistons are clamped down by straps as shown, 
the work of loading a piston at station B being performed 
while the other three pistons are being machined. At the 
first work station, opposed drill-heads are advanced to 
redrill the holes. preparatory to boring and reaming. The 
feed for these two drill-heads is independent of the feed for 
carriage O in which the reamer and boring-bar are carried. 

As soon as the tools have completed their operation on 
a piston, the turret is indexed 90 degrees by handle D and 
clamped by means of handle #. The drilling feed for both 
drill-heads is then engaged before the boring-bar and the 
reamer are started to feed. After drilling, the piston con- 
tinues to be advanced to the boring and reaming positions, 
respectively, which are located at the rear of the machine. 
Locating bushings in the left-hand head F similar to the 
drill bushing G@ are provided for the pilots on the boring-bar 
H and inserted-tooth reamer J. The feeding time for the 
drills used on this machine can be made to agree easily and 
effectively with that of the reamer and the boring-bar, 
thus enabling a high rate of production to be obtained. 
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Following up Changes in Design 


By HYMAN LEVINE 


N the manufacture of machinery it is frequently found 
advisable to make certain alterations in design for the 
improvement of the product. The alterations usually 

necessitate the correction of drawings, patterns, tools, 
records, catalogues, prices, and other items; and as these cor- 
rections cannot all be made at the same time or by the same 
man, the person in charge sometimes finds it a serious 
problem to make sure that they are promptly and accurately 
attended to. 

The task becomes still more complicated when several alter- 
ations in design are put through at the same time, each 
affecting a different set of tools and records, and each re- 
quiring a different time for its completion. It is not wise to 
trust to memory in such cases, as it might result in the 
omission of some important item and consequent financial 
loss. 

A simple and effective method of following up alterations 
in design has been developed by the engineering department 
of a mining machinery plant in the Middle West. This 
method requires the use of forms or blanks about 4 by 7 
inches, which are perforated at the left side and inserted in 
a loose-leaf binder. A separate sheet is used for each alter- 
ation in order to avoid overlapping and confusion. At the 
top of the form is a space for writing in the alteration to be 
made, and beside it is a space for the date when the change 
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Fig. 1. Alteration Follow-up Record Sheet 
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Fig. 2, Notification Slip used in following up Alterations in Design 


was decided upon. Below this space at the left is a list of 
drawings and records that may be affected, and at the right 
is a list of blueprints and notifications that must be sent out 
to those who are either responsible for carrying the alter- 
ations through or who are otherwise interested in the matter. 
The column at the left of each list is for check marks, and 
that at the right is for the dates on which each item is 


checked off. 


When an alteration in design is decided upon, the person 
in charge of the follow-up makes a note at the top of the 
sheet, together with the date. Then the list of items is 
gone over carefully, and a check is placed in front of each 
one that is likely to be affected. As the work progresses, 
the date when each item is attended to is noted in the 
column at the right of the item. When the job is completed 
the sheet is filed away for future reference. This form re- 
duces the strain on the memory, minimizes oversights, and 
assists in placing responsibility. 

The form shown in Fig. 1 is a record of the changes that 
were made in the valve head of a pneumatic tool. It was 
decided to redesign this part so as to provide a larger port 
area for the passage of air and if possible make the changes 
in such a way that the production cost would be reduced. 
The various steps did not follow each other in rapid suc- 
cession owing to business conditions. A note of the job and 
the date was first made. Check marks were then placed 
before each of the items likely to be affected. A notification 
such as that shown in Fig. 2, was next sent to the purchasing 
agent to prevent ordering castings of the old design. A 
similar notification was also sent to the shop superintendent 
to prevent over-production on this part and to recall the old 
pattern. 

The dates on the follow-up sheet give the history of the 
alteration from the first to the final entry. The new design 
was drawn up and approved, and the drawings of the part 
were available on December 28, 1920. The changes made 
were such as to require the assignment of a new part num- 
ber, and therefore it became necessary to note the change on 
the part lists of the machines on which the valve head is 
used, on the master list, and on the itemized cost sheets. 
These, it will be noted, were completed by January 5, 1911. 
The general assembly drawings of the several machines 
using this part, were then corrected and a new assembly 
number given the changed part. The stock-book and its 
index (a feature peculiar to this plant which was described 
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in detail in August, 1921, Macuinery in the article, “Record 
ot Materials Used in Machine Construction,” page 1133) was 
also corrected. ‘These were all drafting-room records, and 
were immediately taken care of. The other items, however, 
were more difficult to deal with. 

There was a considerable quantity of old valve head cast- 
ings to be used before employing the new design. Conse- 
quently blueprints were not sent to the pattern shop until 
June 8. It required six weeks to obtain the new castings, 
but as the old castings were not used until three weeks 
later, blueprints were not sent to the machine shop until 
August 10. 

Within a few days one of the new valve heads was tried 
out, and as no changes were found necessary the design of a 
new jig was begun. When’ this was completed the necessary 
blueprints were sent to the tool-room. Blueprints were also 
sent to the New York, Phillipsburg, and Canada offices and 


Method of setting up Automatic Screw Machine Cylinder Castings for planing 


to the publicity department. New blueprints were also in- 
serted in the reference folder containing assembly prints of 
all machines manufactured at the plant. The first machine 
using the new valve head was completed and shipped Novem- 
ber 1. A blueprint was filed with the records of that machine 
and a notification sent to the cost department for its guid- 
ance. -It was decided not to change the selling price of the 
article, and the check after this item instead of the date 
indicates that no change was made. 

It will be noted that more than a year was required to 
complete the changes. To have depended upon the memory 
in the case of each item might have resulted in serious 
omissions. Although this form was originally intended for 
changes in design, experience has shown that it can also be 
used to advantage in handling other jobs that come under 
the jurisdiction of the engineering department. The re- 
tracing of worn-out drawings, the furnishing of blueprints 
on special request, the preparation of sketches, and similar 
work are now noted and followed up by records on the form 
shown in Fig. 1. With slight changes this form can be 
adapted to use in the engineering and drafting departments 
of cther plants. 
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PLANING CYLINDER CASINGS FOR AUTO- 
MATIC SCREW MACHINES 


In the accompanying illustration there is shown a 36- by 
86-inch Cincinnati planer, which is engaged in planing 
cylinder casings for National Acme automatic screw ma- 
chines. One of the finished casings is shown standing separ- 
ately in order to illustrate more clearly the form of the 
work. A string of ten of these pieces is set up, each casting 
being supported on the planer table by means of the flat 
boss A. At each side of every casting in the string there is 
a finger B and clamping bolt C carried by a plug held in the 
table T-slot, provision being made in this manner for secur- 
ing the castings against sidewise movement. These clamp- 
ing fingers engage the boss A on opposite sides. Between 
each pair of castings there is a strap and hold-down bolt 
(not shown) to prevent the work from lifting; and a jack 
D to transmit the thrust of the tool from 
casting to casting is also placed between the 
ends of adjoining castings in the row. Then 
at the end of the string, this thrust is car- 
ried by a plug and bolt which are not shown 
in the illustration. On these castings, the 
operation to be performed consists of plan- 
ing the base bearing H, the sides F of this 
base bearing, and the face of a boss @ at 
each side of the casting. There are two 
tool-heads used on the planer, and a com- 
plete string of ten of the castings can be 
machined in 111% hours. 
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STANDARDIZATION OF 
PULLEY SIZES 


In connection with Mr. Hoover’s plan of 
simplification in industry which means the 
elimination of commercially non-essential 
types, sizes, and styles, some of the pulley 
‘manufacturers have indicated that pulleys 
might be standardized to advantage. As far 
back as 1919, the Hlectric Power Club, 1017 
Olive St., St. Louis, Mo., adopted specific 
pulley sizes as the recommended practice for 
use with each different size and speed of 
motor. This information is given in the Elec- 
tric Power Club Handbook, copy of which 
may be obtained from Mr. S. N. Clarkson, 
executive secretary of the Electric Power 
Club. 

There was some confusion due to the fact that the hand- 
book specified belt width instead of pulley width, but at 
the annual meeting of the club held recently it was decided 
to add another column giving the pulley width in addition 
to the belt width, so that there should be no misunderstand- 
ing in future. 

If the pulley sizes as adopted by the Electric Power Club 
were universally recognized, it would tend to standardize 
the different pulleys on the many machines which are sold 
for belt drive. As it is now, different manufacturers of 
machines have their own pulley sizes, and when the pur- 
chaser buys a motor to drive the machine, he must order 
a special pulley in order to obtain the right speed. This 
is one of the principal reasons why pulley manufacturers 
think that there are no standard pulley sizes for motors. 

The Electric Power Club is an association consisting of 


MACHINERY 


. the manufacturers that make over 95 per cent of the electric 


power apparatus and control equipment manufactured -in 
this country. The Electric Power Club Handbook, that 
gives the pulley sizes referred to, also contains a great deal 
of other information relating to standards in the application 
of electrical machinery in the industries. 
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Grinding in the Small Tool Industry 


Grinding Straightedges— 
Sharpening Cutters— 
Wheel Selection for 
Cutter Sharpening— 
Grinding Plug Gages, 
Micrometer Parts, Twist 
Drills, Taps and Dies, 
Lathe and Planer Tools 


ODERN grinding methods as 
M applied to the making and 

sharpening of small tools are 
of great importance, especially in the 
machine-building industry. Nearly 
every shop engages to some extent 
in. producing the various small tools 
which it uses in its manufacturing 
processes. This work is not usually thought of as an “in- 
dustry” in the commonly accepted meaning of the word. 
On the other hand, there are many concerns engaged solely 
in the manufacture of small. tools to meet the general 
manufacturing needs of other shops. Strictly speaking, 
these manufacturers make up the small tool industry which 
is rightly called a “key industry,’ because of the depend- 
ence upon it of nearly all other industries. 

Owing to the varied nature of toolmaking practice, no at- 
tempt has been made to go into any great detail, but rather 
into fundamentals essential to the production of small tools. 
Grinding methods employed in tool-rooms of manufacturing 
plants are discussed, as well as those in shops making a 
specialty of small tool manufacture. The production of the 
wide range of precision tools in use today is made possible 
to a large extent by grinding. On account of the close 
limits imposed, some of the operations necessary in the 
making of tools cannot be placed upon a production basis 
in any other way than by grinding. Many tedious hand 
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Fig. 1. Finish-grinding the Blade of a 48-inch Square 


Third Installment of a 
Series of Five Articles 
on Grinding in Difterent 
Industries, by the 
Engineering and Educa- 
tional Departments of 
the Norton Company, 
of Worcester, Mass. 


operations have been replaced en- 
tirely, or greatly reduced in duration, 
by the use of precision grinding ma- 
chines, and much has been accom- 
plished in the developing of machines 
adapted for different classes of work. 

In modern manufacturing practice, 
straightedges are ground on a plane 
surface grinding machine, and further slight refinements 
which the machine is unable to give are obtained by lapping. 
An excellent example of the advantage of grinding over 
previous methods is in the quantity production of blades for 
combination squares. Three hundred of these blades each 
12 inches long are mounted on a magnetic chuck, and the 
edges finished straight and square within very close limits. 
The outside limits prescribed for the guidance of the sur- 
face grinding machine operators in one shop are given in 
the accompanying table. As a matter of fact, the operators 
keep well within these limits. 

A difficult operation is the finish-grinding of the blade of 
a 48-inch square (Fig. 1). The dimensions of the blade are: 
length, 48 inches; width, 4 inches; and thickness 5/32 inch. 
The edges are hardened and the center is soft. The long 
narrow edges must be straight and parallel with each other, 
as well as square with both sides. Great care must be exer- 
cised, not only to keep within the prescribed limits, but to 
avoid burning the edge of the square during grinding. 


Fig. 2. 


Method of ‘‘Rough-squaring’’ Ends of Stock for Square Blades 
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A method of 
rough-squaring the 
ends of stock for 
combination square 
blades is shown in 
Fig. 2. The work is 
done on disk grind- 
ing machines, the 
disks being coated 
with aluminous abra- 
sive grain. Combin- 
ation square heads 
are very rapidly 
ground from .the 
rough on a vertical- 
spindle surface 
grinding machine, as 
shown in Fig. 3. 
From 0.020 to 0.025 
inch of cast iron is 
removed from each 
side of the square in 
this operation. 

The grinding of 


sible the rest should 
be against the tooth 
being ground. Cylin- 
drical milling  cut- 
ters are sometimes 
mounted on a sleeve 
for the grinding op- 
eration. The sleeve, 
in turn, is placed on 
a bar or arbor, which 
is held between the 
centers of the cutter 
grinding machine. 
In order that the 
edges of the teeth 
may be ground par- 
allel, it is necessary 
that the bar or .ar- 
bor and the sleeve be 
straight. It is good 
practice to grind 
two teeth, then rotate 
the cutter and grind 
two teeth on the op- 


milling cutters of Fig. 3. Grinding the Heads of pel aapratman pt rena CS are arranged in a Group posite side and cali- 


the plain, side and 
formed types constitutes a very important field of the grind- 
ing wheel and machine. Machines for grinding cutters vary 
from simple forms, designed for sharpening a few of the 
more generally used types, to universal tool and cutter 
grinding machines having a range which meets practically 
all requirements. For con- 
venience in describing the 


LIMITS FOR STRAIGHTEDGES 


per to see if the 
machine is set straight. Then each tooth should be moved 
past the wheel with a steady motion and light cuts, using 
care to see that the cutting edges be kept radially equal. 
To equalize the wear of the wheel, a good method is to 
grind around the cutter and then rotate it half way, begin- 
ning on a new tooth directly 
opposite the starting point 


common methods employed in 


the sharpening of cutters, Length of Straightedge, Inches 


and taking another cut 
through the complete circum- 


Limits, Inch 


they may be divided in three Straight Parallel ference. By repeating this 
groups: plain cutters, side operation, taking light cuts, 
cutters and formed cutters. Up to 24 0.00025 0.0005 the wheel wear is equalized 
cree ee BiGinds, 25 to 36 0.0005 0.00075 and the cutter is ground 
Dp & 37 to 72 0.00075 0.001 cylindrical. 
: : : 73 to 96 0.001 0.002 ; 
Sharpening a plain cutter is aontaers Care should be observed in 


a comparatively simple opera- 
tion and may be done on a machine consisting of a wheel- 
head and cross-slide for moving the wheel relative to the 
work, a means of traversing the cutter relative to the wheel, 
and a tooth-rest. The cutter is placed on the arbor, and the 
tooth-rest set to give the clearance desired. Whenever pos- 
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Fig. 4. Machine set up for grinding the Sides of a Side Mill 


the method of grinding, that 
the cutter be kept “round.” Each tooth should be moved 
past the wheel with a steady motion. Burning of the cutter 
teeth is caused by attempting to remove too much stock at 
one cut. About 0.003 inch of stock may be removed during 
the roughing operation, but this should be followed by a 


df 


MACHINERY 


Fig. 5. Arrangement for grinding a Formed Cutter 
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Fig. 6, Cutting off Stellite Cutter Blades by using an Alundum 


Rubber-bonded Wheel 
finishing cut of not over 0.001 inch in depth. The test of 
whether a cylindrical cutter is ‘round,’ or in other words 
whether the edges are within the surface of an imaginary 
right cylinder, is made by observing the sparks from the 
wheel as it comes into contact with the successive teeth. 


Grinding Side Cutters and Formed Cutters 


Cutters of the side-mill type are ground on the top exactly 
as with plain cutters. When grinding the sides of the teeth, 
a cup wheel is usually employed, the cutter being held on 
the end of an arbor and ground, as shown in Fig. 4. 

Formed cutters are ground 
radially only, with a saucer 
wheel (see Fig. 5). The cut- 
ting edge must be kept in a 
radial plane,or else the cutter 
will not produce the intended 
shape. With this particular 
type of cutter it is necessary 
to grind with the rest at the 
back of the cutting tooth in- 
stead of in the usual position 
on the face. 

In all cutter grinding the 
wheel must run true, and it 
should be kept clean, for a 
glazed or loaded wheel draws 
the temper quicker than one. 
having a clean and true cut- 
ting surface. A diamond 
should be used for truing the 
wheel face. 


Wheel, Selection for Cutter 
Sharpening 


The grinding wheel must 
be of a soft free-cutting grade 
so as not to draw the temper 
of the cutting edge and, for 
the same reason, the cut 
must be light and never 


forced. If the wheel is too Fig. 8. 


Grinding Angular Faces of Stellite Cutter Blade 
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Fig. 7. Vertical-spindle Surface Grinder arranged for grinding the 


Sides of Stellite Cutter Blades 

soft its rapid wear makes it difficult to secure a sharp edge 
and maintain desired angles and dimensions. The work is 
usually ground dry. Wheels from grain 46 to 60 are best 
adapted for both high-speed and carbon steels. Finer wheels 
have a tendency to burn the work. The wheels most com- 
monly furnished for plain milling cutters are of aluminous 
abrasives Grades J and K, although Grade I, vitrified and 
Silicate, gives satisfaction, especially in saucer shapes such 
as Brown & Sharpe No. 60. Formed cutters are commonly 
sharpened with a saucer or dish wheel, generally Grade 
J or K vitrified aluminous abrasive. 
Use of Disk and Cup Wheels for 

Grinding Milling Cutters 

Considerable discussion and 
investigation has been given 
to the question as to whether 
the reliefs on the lands of 
milling cutters should be 
ground by disk or cup wheels. 
The. small lines or grooves 
left on the lands of the cutter 
by a disk wheel are perpen- 
dicular to the cutting edge, 
while those left by a cup 
wheel are inclined at an 
angle with the cutting edge. 
A relief ground by a disk 
wheel is slightly concave, 
which is not true of the re- 
lief ground by a cup wheel. 
To avoid an excessive amount 
of concavity on the lands of 
the teeth, a disk wheel (if 
used) should be as large as it 
can be without striking the 
cutting edge of the following 
tooth and still produce the 
desired clearance angle; this 
strengthens the cutting edges. 

Careful tests made of the 
cutting efficiency of cutters 
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of the same material and hardness ground under simi- 
lar conditions by disk and cup wheels, have shown that 
the advantage of one type of wheel over the other is slight. 
In some tests, the cutter ground by a cup wheel proved to 
be somewhat more efficient. This, however, might be due 
to the particular material which was being machined, or to 
the fact that the cutting edge ground by the cup wheel is 
supported slightly better than that ground by the disk 
wheel, owing to the concavity left by the latter. 


Grinding Stellite Cutter Blades 


Cutting tools made of the non-ferrous alloy ‘“‘stellite”’ are 
finding increased application in the machine ,tool industry. 
Owing to its properties, the most economical method of 
machining stellite is by grinding. Stellite is used extensively 
in cutter blades for milling. In one factory where consider- 
able stellite is used for this purpose, the material is received 
in the form of bars having the dimensions 11 inches by %4 
inch by 14 inch. These bars are each cut into three pieces 
314 inches long, on a cutting-off grinding machine mounting 
an alundum rubber bonded wheel. The production of this 
machine is about 64 pieces per hour, and each wheel aver- 
ages about 54 cuts before wearing out (Fig. 6). 

The small pieces of stellite are then surface-ground on a 
vertical-spindle surface grinding machine (Fig. 7). About 
25 pieces are ground on four of the six sides in one hour, 
the stock removed from each side being from 0.010 to 0.030 
inch in depth, with a limit of accuracy of 0.001 inch. A 
wheel lasts about four days when grinding 
this material at the rate given. The three 
angular faces of the pieces are ground on a 
tool and cutter grinding machine (Fig. 8). 
The production averages about 42 pieces per 
hour for each of the three cuts. The cup 
wheel used has a life of about 114 hours 6n 
this work. 


Grinding Cutters for Spur-gear Shapers 


The grinding of a spur-gear shaper cutter 
is usually done by one of two methods. One 
method involves the use of a universal grind- 
ing machine. The work is held by means - 
of an expansion chuck, and is centered so 
that it runs true. The head of the machine 
is set at an angle at 85 degrees, in order to 
give 5 degrees of “top rake.” The sharpen- 


Fixture for Use when sharpening a Helical Gear Shaper Cutter 
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ing is. accomplished by traversing the 
cutter past the face of the grinding 
wheel. 

Whenever a rotary type surface grind- 
ing machine is available, it provides a 
better method of grinding spur-gear cut- 
ters. The cutter is centered by means of 
a close fitting brass plug, so that it runs 
true on the magnetic chuck. The work 
table is tilted at an angle of 5 degrees 
with its horizontal position, and the cut- 
‘ter sharpened by traversing the grinding 
wheel back and forth across the face of 
the cutter. 

The diagram (Fig. 9) shows a method 
of sharpening a helical gear shaper cutter. 
There are two angular settings neces- 
sary. One angular position is the same 
as the helix angle: of the cutter tooth, 
and the work-holding part of the fixture 
is adjusted about axis A to suit this 
angle. The other angle is according to 
the “top rake” required, the rake angle 
being obtained by setting the fixture at 
an angle of 5 degrees with the horizontal 
platen of the grinding machine. 
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Grinding Blades for Reamers and Inserted-tooth Milling’ Cutters 


When grinding thin high-speed steel reamer blades, the 
principal problem is to keep the blades straight and cool 
during the grinding. Fig. 10 shows fixtures used for this 
purpose. The larger of the two fixtures was designed for 
use in grinding the surfaces of the blade; and the smaller, 
in grinding one of the edges of the blade, which is 0.031 
inch lower than the other edge. Fig. 11 shows the larger 
fixture mounted upon the magnetic chuck of a surface 
grinder. 

A method of grinding the hardened steel cutters for in- 
serted-tooth milling cutters is shown in Fig. 12. Twenty- 
four of the cutters were placed on the magnetic chuck of a 
small surface grinding machine. From 0.012 to 0.015 inch 
of stock was removed from each side, the depth of cut being 
0.003 inch. Both sides of the cutters were ground, so that a 
total of 0.030 inch of stock was removed from the thickness. 


Grinding Plug Gages 


From the manufacturing standpoint, the grinding oper- 
ations on tolerance plug gages of high accuracy are second 
in importance only to the final lapping operation on the gag- 
ing ends. It is most essential that, in reducing the diameters 
to the desired oversize for lapping, the grinding be depend- 
ably uniform at all times. When the most efficient grade 
and grain of wheel: for each operation is decided upon, the 
operator should be certain that the cutting action of wheels 


Fig. 10, 


Grinding Fixtures for Thin Reamer Blades 
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Fig. 11. Reamer Blade Fixture mounted on the Magnetic Chuck 


of a Surface Grinder 
received in successive lots, which are marked with the same 
grade and grain as the original wheel, will be, as far as 
possible, identically the same on all plugs he is to grind. 
If this can be depended upon, a great saving of time will 
result. The rough-grinding operation on two “Not Go” ends 
of a well-known type of plug gage is shown in Fig. 13, the 
two gaging ends being ground at the same time. On account 
of the great accuracy required, quantity production is not 
so important a factor as are uniform results and finish; 
consequently the time required to grind the plugs varies 
greatly, so that any production records on this class of 
work have little significance. The ‘Go’ end of each plug is 
ground singly. After the gaging ends have been treated and 
seasoned, and before they are sent to the lapping department, 
they are finish-ground to various over sizes, depending upon 
the type and diameter of the gage. The finish size is as 
near to the final desired size as it is practical to go. This 
finish-grinding operation is of great importance. Not only 
should the amount of stock removed during each cut be 
absolutely under control, but great care should be observed 
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Fig, 12. Method of Grinding Hardened Steel Blades for Inserted-tooth 


Milling Cutters 
in the grinding, as the progress made in the lapping oper- 
ations depends to a considerable degree upon the finish left 
by grinding. 


Grinding as Applied to Micrometer Manufacture 


Some of the important grinding methods employed in the 
production of micrometers in one large plant manufacturing 
this class of tools, are illustrated in Figs. 14, 15, 16, and 17. 
The following list of operations shows to what extent grind- 
ing and lapping enters into the making 
spindles: Grinding the neck of the screw; rough-grinding 
the spindle; grinding the outside diameter of the thread; 
finish-grinding the spindle; lapping the spindle; grinding 
and lapping the end of the spindle. 

The micrometer spindles are ground in a small cylindrical 
grinding machine. The part ground on one type of spindle 
(Fig. 14) is 114 inches long, the finish diameter is 0.235 
inch, and the limit of accuracy is 0.0001 inch. Three hun- 
dred of these pieces are finish-ground in a nine-hour day. 
The ends of forty spindles are ground simultaneously in a 


of micrometer 


Fig. 13. 


Illustrating the Rough-grinding Operation on Two ‘‘Not Go’’ 
Ends for Plug Gages 


Fig, 14. Grinding Micrometer Spindles with Small Cylindrical 


Grinding Machine 
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Fig, 15. Grinding Ends of Forty Micrometer Spindles simultaneously 


vertical-spindle surface grinding machine (Fig. 15). The 
spindles are hard and the ends are rough. The rough-lap- 
ping operation on the ends is performed in the same rotary 
fixture shown. 

Fig. 16 illustrates the cylindrical grinding of a micrometer 
barrel. From 0.012 to 0.015 inch of stock is removed in the 
grinding. A high degree of accuracy is required in this 
operation, in order that the graduations and figures which 
are placed on the sleeve later shall be uniform. The sides 
* of micrometer frames are finish-ground on surface grinding 
machines, as shown in Fig. 17. 


Twist Drill Grinding 


Drills larger than % inch in diameter are ground most 
economically by special drill grinding machines, while those 
smaller than % inch in diameter are sometimes hand-ground. 
Fig. 18 shows a method of grinding a twist drill in a ma- 
chine manufactured by the Washburn Shops of the Worces- 
ter Polytechnic Institute. The essential points in connection 
with drill grinding are: 

1. The two cutting lips should be kept of equal length. 

2. The cutting edges should be Kept as straight as possible. 

3. The cutting lips should form equal angles with the 
axis of the drill. The angle commonly used is 59 degrees. 

4. There should be only 
just enough lip clearance 
back of the cutting edges. 

The web of a twist drill is 
made thicker at the shank 
thanweates thes point: The 
thicker it is the more thrust 
is required to feed the drill 
into the metal. This exces- 
sive thrust may cause a de- 
flection in the drill press 
resulting in inaccuracy of 
work and loss of power in 
the transmission. Many ex- 
periments have been made 
with drills before and after 
the point has been thinned. 
In one such test, where a 
213/16-inch drill with a web 
11/32 inch thick was being 
used, it required two and 
one-half times more pressure 
to feed the drill before than 
after the web had been cor- 


rectly thinned. Fig. 17. 


Finish-grinding the Sides of Micrometer Frames 


Fig, 16, Cylindrical Grinding Operation on Micrometer Barrel 


When thinning the point of a drill, it is essential to pre- 
serve the true center of the drill, and regardless of whether 
the web of the drill is exactly central or not, the distance 
from the outer end of each cutting edge to the termination 
near the center should be precisely the same. Sometimes, 
in the case of cheaper makes, a drill is not perfect when 
new, hence the importance of grinding the cutting edges 
the same length. 

Care should be taken not to weaken the web by extending 
the ground portion too far up the flutes. The cutting edges 
should not be hollowed out by the point thinning. No at- 
tempt should be made to give “rake” to the cutting edges 
near the center, for this part of the drill revolves at such a 
slow cutting speed that the rake is not important. Point 
thinning must be done with a round-face wheel, to which 
the drill should be presented so that the grinding begins on 
the curved portion of the flute. It may then be rotated by 
hand until the proper point is obtained. The “point thin- 
ning” of small drills is a delicate and difficult operation, and 
is not advisable on drills below about 34 inch in diameter. 


Wheels for Drill Grinding 


Wheels for drill grinding should be fairly soft and open 
so that they will not clog, or burn the work. To avoid 
burning when grinding dry, 
the work should bear very 
lightly against the wheel. 
The surface being ground 
should be carefully watched 
in order to detect any draw- 
ing of the temper. Wheels 
furnished for various twist 
drill grinding machines are 
all of aluminous abrasive 
and include silicate 46-M; 
elastic 36-4; vitrified, 46-K, 
L and M. 


Grinding of Taps 


Needless waste can be 
avoided by regrinding dull 
taps. The methods employed 
may be listed as follows: (1) 
Squaring the end of the tap 
on the face of an ordinary tool 
grinding wheel; (2) Grind- 
ing the relief or. chamfer, 
giving radial clearance or re- 
lief; (3) Grinding the flutes. 
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As a general rule, taps should be resharpened after having 
tapped 500 holes. The length of time that taps may be 
used before becoming dull, however, may vary widely, as it 
depends upon the kind of work on which the tap is used 
and also upon the quality of the tap. 

The relief of the tap becomes dull first, and usually the 
only sharpening necessary is that of the relief. The tap is 
held lightly against the face of the grinding wheel, which 
should turn toward the cutting edge of the tool as shown in 
Fig. 19. The radial relief is obtained by turning the tool 
slightly in the hand, so that a little more will be ground off 
the back of the teeth than off the cutting edge. The chamfer 
is usually ground four or five teeth back. If the cutting 
edges of the teeth become dull, nicked or burred, it is 
necessary to grind in the flutes with a properly formed 
wheel. : 

The various makes of tool and cutter-grinding machines 
provide means for holding taps for flute grinding. As the 
cutting edge is very thin, extreme caution must be exercised 
not to change the temper of the steel. This danger of ruin- 
ing the tap is practically eliminated by very light pressure 
and the use of a cool cutting wheel. A broken tooth does 
not render a tap useless; if all pieces of the tooth are care- 
fully ground out, leaving no jagged edges to tear the thread, 
the efficiency of the tap as a threading tool is reduced but 
slightly. 

Grinding Blanking and Forming Dies 


The various classes of die grinding may be grouped under 
the following heads: Cylindrical, internal, surface, groove 
or form, and miscellaneous. 

Cylindrical grinding is confined almost entirely to the 
grinding of punches, both straight and tapered. A universal 
or small cylindrical grinding machine is generally used and 
the grinding may be done wet or dry. Internal grinding is 
done on blanking and forming dies where an accurate in- 
ternal surface is desired. The object of this form of internal 
grinding is to produce a clearance or to remove any irregu- 
larities caused by the shrinkage of dies after hardening. 

Surface grinding of dies may be done either on horizontal- 
or vertical-spindle surface grinding machines. Much of the 
heavier surface work is done by means of flexible shaft 
machines or floor and bench stands equipped with surface 
grinding attachments. Grooving and form grinding of dies 
are special operations applicable to particular jobs. 


Typical Example of Twist Drill Grinding 


Fig. 18. 
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Fig. 19. 


Grinding the Relief of a Tap by Hand 


The field of the small flexible shaft machine and the 
portable electric grinding machine in die grinding is almost 
unlimited. Small specially shaped wheels are used for all 
classes of irregular stamping, blanking or drop-forging pat- 
terns, and also on threading dies. Small portable machines 
are used for some of this work, but the flexible type is more 
adaptable to the varying kinds of work. 

The spring die chaser or thread chaser has all of the 
elements of a tap turned inside out. The throat or chamfer 
of the die is ground by the use of a small cone-shaped 
wheel. The cutting edges or faces of the spring die are 
ground by dish wheels. 


Grinding Lathe and Planer Tools 


Lathe and planer tools are ground both by the freehand 
method and by automatic tool grinding machines. The ma- 
chine method is safer and more satisfactory, unless the 
operator has exceptional skill. It has been found that 
machine grinding saves the workman’s time, reduces the 
time lathes and planers stand idle while tools are being 
ground, gives the correct grinding angles, increases the life 
of the tool, increases production, raises the quality of the 
work, and permits a smaller investment in high-speed steels. 
Although the question is still open to considerable debate, 
most authorities favor wet grinding of lathe and planer 
tools. When grinding wet, a stream of water sufficient to 
take up the heat as fast as it is generated must flow at low 
velocity directly upon the nose of the tool. Five gallons a 
minute is good practice. A little water is worse than no 
water at all, as it is often the direct cause of surface cracks. 
Grinding should not be done too forcibly, as the water is 
thus kept away temporarily from the work surface so that 
when the tool is released the cool water strikes the hot 
metal causing it to surface-crack. 


Arbor Grinding 


The general practice among manufacturers is to harden 
arbors all over. For very accurate work, however, an arbor 
having hardened ends and a soft body is considered pref- 
erable, because there is less tendency toward distortion as 
a result of internal stresses. The cylindrical parts of arbors 
are rough-ground, and the arbors should be allowed to 
“season” before the finish-grinding operation. The “season- 
ing” is necessary on account of the stresses which are caused 


by the hardening operation. 
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LINE-REAMING 


By CASPER J. DORER, Chief Tool Designer, White Sewing Machine Co., 
Cleveland, Ohio 


Line-reaming to obtain accurate alignment of bearings is 
a subject of frequent discussion. Many tool designers believe 
that the part to be line-reamed should be held or clamped 
rigidly in place while the reamer is passed through the 
holes. Others contend that it is better to allow either the 
work or the tool to float, or to allow both the work and 
the tool to float. Each of these methods doubtless has its 
respective merits which particularly recommend it for use 
under certain conditions that should always be considered. 

The fixture shown 
in the accompanying 
illustrations is of the 
type that allows both 
the work and the 
reamer to float. This 
fixture has been the 
means of eliminating 
much of the trouble 
previously experi- 
enced in reaming the 
holes in the _ part 
shown at A, Fig. 1. 
It represents a com- 
plete departure in 
design from that pre- 
viously employed. 
Production has been greatly increased by its use, and no 
difficulty is experienced in holding the work within the re- 
quired limits of accuracy. 

The work consists of reaming two holes in each end of the 
box-shaped casting A. The opposite holes in this casting 
are required to be in alignment within limits of plus or 
minus 0.001 inch. The machine on which the fixture is 
mounted has two opposed spindles which are fed inward by 
means of a hand-lever B and rack C. The reamers are held 
in chucks D by pins which pass through the chuck and 
reamer shank at right angles to the axis of the spindle. The 
driving pin in one of these chucks is shown at EH, Fig. 2. A 
clearance of 1/64 inch is allowed between the shank of the 
reamer and the hole in the chuck, to permit the reamer to 
float freely. 

The reamers F' are constructed with pilots or bearing 
surfaces at each side of the cutting portion. These pilots 
are fluted to provide clearance for chips and are made a run- 
ning fit in bushings G and H. The teeth are end-cutting, 
being taper ground for about 44 inch. The forward pilot of 
each reamer is about 0.003 inch smaller than the size of the 
drilled hole in the work. The pilot or shank at the rear 
of the cutting teeth is about 0.002 inch larger than the 
teeth of the reamer. Both pilots of each reamer are sup- 
ported in their respective bushings before the teéth begin 
to cut. 


Fig, 1; 


Line-reaming Fixture employed on Two-spindle Machine 
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The casting, which is represented by the dot-and-dash 


lines at P, Fig. 2, is drilled from 0.010 to 0.012 inch under 


size to allow for finish reaming. The work is laid on the 
fixture and is loosely located by means of the L-shaped blocks 
K and the heads of bushings H. When the reamers pass 
through the holes the work is lifted slightly from its posi- 
tion on the L-shaped blocks and drawn away from the verti- 
cal sides of these blocks, thus causing the piece to float 
completely while the hole is being reamed. As a result of 
this floating action, no strains are developed in the casting 
during the reaming operation. The four bushings that sup- 
port the two reamers are, of course, in accurate alignment. 

After line-reaming 
one set of holes, the 
second set, which is 
of smaller diameter, 
is reamed in the 
same manner by in- 
serting smaller ream- 
ers in the spindles 
and moving the fix- 
ture forward so that 
bushings J come in- 
to alignment with 
the spindles of the 
machine. Set-screws 
LZ serve as stops for 
aligning the fixture 
with the _ spindles. 
These adjusting screws are locked in place by lock-nuts M. 
The fixture is slotted to receive the locking nuts or studs N, 
which clamp the fixture in place after it has been adjusted 
for reaming either the large or small holes. The sheet-iron 
aprons R keep the chips and dust from falling on the bear- 
ing surfaces of the fixture. With this fixture one operator 
can ream 350 pairs of holes per hour. 


* * * 


PRODUCTIVE AND NON-PRODUCTIVE LABOR 


Every man and woman necessary to the conduct of a 
business, whether carried on the office or shop payrolls, is 
productive so far as results are concerned. In the past it 
has been the custom to divide labor into productive and 
non-productive classes, but this classification seems to be 
entirely erroneous. The so-called ‘“non-productive’ man is 
just as essential to the success of the enterprise and to the 
manufacture of the product as the productive man. If he 
is not, his services should be dispensed with. A better 
classification that has been proposed by a man prominent 
in the industry, is “direct” and “indirect” labor, the direct 
labor being engaged in specific operations on the product, 
while indirect labor is that which cannot be so classified. 
By so dividing labor costs, it is possible to charge overhead 
in the proper proportion. 


Fig, 2. Front and End: Views of 
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Line-reaming Fixture shown in Fig, 1 
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Letters on 
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AIR CHUCK FOR IRREGULAR CASTING 


The special chuck developed in the plant of the Delco Light 
Co., Dayton, Ohio, for holding an irregular shaped casting 
is shown in the illustration. The irregular shape of the part 
is shown by the four views in the upper left hand corner. It 
would be difficult to hold this work in a plain chuck without 
crushing the walls or distorting the part. The special chuck 
overcomes these difficulties satisfactorily, and has been in 
use for some time on a 1%4-inch Acme hand screw machine. 

One set of three jaws A holds the casting by the outer rim, 
and another set of jaws B holds the elliptical shaped part. 
The two upper jaws of the latter set are fixed, and the 
lower one acts as a clamp. These clamping jaws are moved 
in toward the center by means of lever arms which are 
actuated by two cones C and D. The shaft of the rear cone 
D is bored out to form a recess in which is placed a spring 
E that fits over the plunger of the forward cone C. When 
the air pressure is turned on, the rear cone and its shaft 
move forward, causing clamping jaw B to grip the casting 
against the upper jaws. At the same time the front cone 
moves forward causing clamps A around the outer edge of 
the casting to close in. 

As this takes place the spring # is compressed. The spring 
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is designed to exert about half the pressure exerted by the 
air on the end of the rear cone shaft F. This equalizes the 
pressure on the jaws so that the casting is held firmly in 
place. Springs M and W are used to force the jaws outward 
-when the air is released. When the casting is placed in the 
chuck by the operator, it is pushed back against stops G and 
H. The operations performed on the work when it is held 
in the chuck in the position indicated by the heavy dot-and- 
dash lines are facing surface J, drilling and reaming hole 
kK, and counterboring recess L. 


Dayton, Ohio. Epwarp H. TINGLEY 


DRILL FOR WOODEN BLOCKS 


In the plant of a specialty manufacturer, large quantities 
of small wooden blocks were being drilled in an automatic 
machine at the rate of seventy-five per minute. The blocks 
were of very dry beech wood. The dryness of the wood and 
the fact that the hole was required to be quite near the end 
of the piece made it difficult to prevent many of the pieces 
from splitting during the drilling operation. While an ordi- 
nary lip bit such as carpenters use would do the work with- 
out excessive splitting, it would not finish the bottom of 
The hole was cut half way 


the hole to the desired shape. 
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through at the sides and the countersunk shape at the 
bottom was required to be clean cut with no wood splitting. 
After trying all the specially designed bits and drills ob- 
tainable, the manufacturer decided that an ordinary twist 
drill gave the best average service, although his rejections 
of split blocks was still considerable. Quite by accident he 
noticed an illustration of a drill designed to cut marble, 
which is described and illustrated on page 1116 of 
MaAcHINERY’s HANDBOOK. Experiments with a drill of this 
type proved very successful. At a speed of 3200 revolutions 
per minute this drill is now producing the holes in the 
wooden blocks with a maximum rejection of only 1 per cent. 
Middletown, N. Y. DonaLp A. HAMPSON 


CALCULATING DIAMETER AT INTER- 
SECTION OF TWO TAPERS 


When two tapers are formed on a piece of work as shown 
in Fig. 1 or Fig. 2, it is sometimes necessary to determine 
the length of each taper and the diameter at the point where 
the two tapers join. This problem may involve the condi- 
tions shown in Fig. 1 or those shown in Fig. 2. Referring 
to Fig. 1, it will be noticed that the section having the larger 
taper is at the top, while in Fig. 2 the section having the 
larger taper is at the bottom. Considering the problem as 
presented in Fig. 1, let 

= radius at large end of piece; 

= radius at small end of piece: 
angle of taper at large end; 
= angle of taper at small end; and 
= height of piece. 

The problem is to find the length J of the tapered section 
at the large end, and the radius x at the intersection of the 
two tapers. From Fig. 1 we see that 

D=HtanbandF=D+r—R 
f = 90 degrees — b and g = 90 degrees — a 

In the small diagram in the upper right-hand corner, km 
= 1 inch. Now as angle Ikm = angle Bb as shown in the large 
diagram, and angle nkm = angle a; it follows that the 
geometrical figure LK MN is similar to the small geometrical 
figure Ikmn. Therefore, according to trigonometry, we have 

Ti —SCOta@auGes—— COtnG 


Moers 
I 


Therefore, 
P = cot f — cot g 
Now in the two similar geometrical figures we have 
TUBG (O27 ZBL 


Machinery } 


Fig. 1. Diagram used in calculating Diameter at Intersection of 


Two Tapers 
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Fig. 2, 


Diagram showing Problem Similar to that presented in Fig. 1 


Thus, 

F D+r—R 
24) IN EWN) df SoS SS Se 
iP cot f —cotg 

By trigonometry H = J tan a, and by subtraction « = R 
— Hand 2x = diameter at the intersection of the two tapers. 

Referring to Fig. 2 illustrating the case in which the large 
taper is at the bottom end of the piece, let 

R = radius at large end of piece; 

r = radius at small end of piece; 

a = angle of large taper; 

b = angle of small taper; and 

H = height of piece. 

The problem is to find the height J of the tapered section 
at the large end, and the radius x at the intersection of the 
two tapers. In the illustration Fig. 2, 

D = H tan 0 and C = Ri —D —s 

Also, 

f = 90 degrees — B and g = 90 degrees — a 

Referring to the small triangle in the upper right-hand 
corner, angle 1km = angle a in the larger figure, and angle 
nkm = angle D. 

According to trigonometry 

Ti—sCOtsg andeSe=— cota 
Therefore, 
P = cot g — cot f & 
Considering the two similar geometrical figures, we have 
Os Jee Pel 
Thus, 
R— Dr 


cot g —cotf 

Therefore, 

H = J tana and « = R — #, and 22 = the diameter at 
the intersection of the two tapered sections. 

Flint, Mich. W. G. Ho_tmMess 


REPLACING BROKEN RACK TEETH 


In repairing machine shop equipment, it is often neces- 
sary to dovetail a piece into a rack in order to replace broken 
teeth. The simple fixture shown herewith can be attached 
to a shaper vise for cutting the teeth in the dovetailed piece. 
With this device the cutting can be done by an apprentice. 
In cutting the teeth, a tool is first selected of the proper 
shape and adjusted to fit the rack tooth space next to the 
dovetailed piece. The vise jaws are then opened and the 
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Fixture used in cutting Rack Teeth when replacing a Broken Section 


rack moved along one tooth, the point of screw A serving 
as an indexing or spacing pin. 

The first tooth space in the inserted piece is then cut to 
the proper depth as determined when setting the tool in the 
tooth space next to the patch. This operation is repeated 
until all the new teeth are cut. A similar method can be 
’ used in repairing gears that are too large to be cut in a 
milling machine, the gears being mounted on a stud attached 
to the shaper platen. This method will often obviate the 
necessity of sending a gear outside the plant to be recut 
or of ordering a new one and thereby forcing a productive 
machine to remain idle for an indefinite length of time. 

Roslindale, Boston, Mass. CHARLES H. JACKSON 


MOLD FOR RESERVOIR HAVING A LARGE 
CORED CHAMBER 


In the accompanying illustration is shown a cross-sectional 
view of the pattern and mold used in the production of a 
casting having a large cored chamber which serves as a 
water reservoir. The body of the reservoir is practically 
square in section and slightly tapering. The large flanged 
end of the casting is actually the base, but from the illustra- 
tion it will be noted that the mold is constructed so that the 
reservoir is cast in an inverted - position. 
The pieces forming the top flange of the pat- 
tern are loosely attached, while the bottom 
flange is made solid with the body of the 
pattern. The method of supporting the 
heavy core A, the making of the flange cores 
B, and the provision of proper means of 
carrying off the gases from the core are 
points of particular interest. 

The pattern was intended to be molded 
in green sand, using a dry sand core A for 
the chamber. As the top flange was quite 
wide, dry sand cores B were made and 
placed in the mold as shown. No core-box 
was made for this purpose, a substitute be- 
ing formed by placing one of the flanges on 
an iron core-drying plate with a temporary 
box built around the flange. The walls of a 
core of this kind may be made any conven- 
ient thickness. In foundry practice, such a 
core is referred to as a “ram-up-core.”’ 

In molding, the pattern was first placed 
on the bottom board with the large flange 
in contact with the board. Sand was then 
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shoveled into the flask up to 
the flange cores B. The flanges 
were then placed in the cores 
and assembled in their original 
position on the body pattern, 
and the filling in of the sand 
continued up to the top of the 
drag flask. The drag flask was 
then turned over and made 
ready for the cope. Before fill- 
ing the cope with sand, the dry 
sand slab cores C were placed 
on the pattern in the position 
shown. The purpose of these 
cores will be explained later. 
After going through the usual 
process of sand-filling, ramming, 
venting, gating, etc., the cope 
flask was lifted and the pattern 
drawn out, the flanges D (one 
at each side) being drawn in 
and up through the mold. This 
leaves cores B properly located. 

In making the core A, four anchor wires # were embedded 
in the core about two inches below the top or cope-face. Sand 
was dug out above these wires and a pocket formed, as 
shown by the dotted lines. Wires F’ were fastened to the 
anchor wires, and core A was lowered down into the mold. 
Chaplets G were placed on the top of core A as illustrated. 
To provide means for carrying off the gases, four equally 
spaced 2-inch stud cores H were placed on top of core A. 
In closing the mold, the four wires Ff’ were passed up through 
the sand’ of the cope and the latter member lowered into 
contact with the drag by means of the protruding ends of 
the wires Ff. Core A was then carefully raised until the 
chaplets G came up against the slab cores C in the cope. The 
end of the wires # was next wrapped around and securely 
fastened to the bars J, which were placed across the sides of 
the flask. The vents for core A were then made through the 
stud cores H. It will be evident that the slab cores C were 
rammed up in the cope mold in order to provide a firm 
backing for the chaplets G. If placed in contact with green 
sand, these chaplets would have been worthless. The sand 
that formed core A was shaken and worked out of the cast- 
ing through the holes left by studs G. When the casting 
reached the machine shop, the four 2-inch holes were tapped 
and plugged, thus completing the job. 

Kenosha, Wis. 
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M. E. Duecan 
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Sectional View of Pattern and Mold for a Large Cored Chamber 


56 MACHINERY 


MILLING PROFILE OF SMALL 
INTERNAL CAMS 


In model or experimental work on mech- 
anisms such as are employed in typewriters 
and adding machines it is often necessary 
to produce say, twenty to sixty pieces, which 
must be interchangeable. Parts of this 
kind are frequently designed with small ir- 
regular shaped openings which serve as 
internal cams. The profile of these openings 
could, of course, be kept uniform by employ- 
ing accurate dies, but where only a small 
number of parts is required the making of 
suitable dies would be too expensive. The 
following method of finishing cam profiles 
in duplicate parts is simple and accurate. 
Various adaptations of the method for mill- 
ing curved surfaces, irregular slots, etc., 
may be employed to advantage. 

The work shown at A in the illustration 
is made from: rolled stock, 4% inch thick. 
Counterbores are first employed in order to 
remove most of the stock from the slot. The 
profile is then finished by attaching an 
accurate casehardened model or templet B 
to the lever OC by means of screws D and E£. 
These screws also pass through holes in the 
work, which is secured to the opposite side 
of lever C. The screws are made a tight fit 
in the three parts, which they hold together so that the 
parts are kept in proper alignment. 

Two end-mills are used for the job, the teeth of one being 
ground a few thousandths inch smaller than the shank, while 
the other is ground straight; that is, the shank is ground 
to exactly the same diameter as the cutting part. The 
radius of the cutter is, of course, smaller than any radius 
in the profile of the opening to be machined. The smaller 
cutter is used to rough out all the pieces. This leaves, say, 
0.004 inch at each side of the slot to be removed with the 
straight or finishing cutter. The templet bears on the shank 
of the cutters. The milling machine is fed with one hand, 
while the other hand holds the lever C which is raised or 
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Milling Machine Set-up for milling Internal Cams 


lowered so that the cutter will follow the outline of the 
templet. The profile of the work is thus quickly machined 
to exactly duplicate that of the templet. 


Detroit, Mich. CHARLES S. CULVER 


SLIP DRIVE FOR PRESS FEED-SLIDE 


The jamming of work in the feed-slide of an automatically 
fed press delays production and often causes considerable 
trouble. If the slide is positively driven, some part of the 
press or feeding mechanism is usually broken. A “slip- 
driven” slide designed to prevent trouble of this nature is 
shown in the accompanying illustration. This drive was 
applied to a trimming press which had been 
subject to frequent breakage due to the jam- 
ming of work in the regular feed-slide. The 
slip-driven slide effectively eliminated all 
breakage due to jamming, and the clicking 
noise made by the device when a piece of 
work was caught served as a signal to at- 
tract the operator’s attention. 

The feed-slide is made up of two -parts, 
namely, the upper slide A and the lower 
slide B. A hole was drilled and tapped in 
the lower slide, as shown in the enlarged 
view in the lower left-hand corner of the 
illustration, and the upper slide was counter- 
sunk at C, the hole through the lower slide, 
being used as a means of locating or guid- 
ing the countersink. The ball D was placed 
in the hole in the lower slide, and backed 
up with a compression spring H and an 
adjusting screw F. When the _ required 
pressure has been exerted on ball D by the 
proper adjustment of screw F, lock-nut G 
is tightened, thus securing the adjustment. 
If the work being fed into the die becomes 
jammed, as shown at H, the upper part A 
of the slide stops, while the lower part B 
continues its forward movement, the ball 
'D being depressed. On the return stroke 
the ball snaps back into the countersunk 
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cavity C in the upper slide, and unless the slide is cleared 
it will snap out again on the forward stroke. This 
makes the clicking sound that attracts the operator’s at- 
tention. As the machine on which this device was used 
operated at a speed of over 100 revolutions per minute, the 
increase in production and the saving in expense for repairs 
resulting from the use of the slip drive feature can readily 
be appreciated. 


Brooklyn, N. Y. S. A. McDonaLp 


COPPERING STEEL WIRE PARTS 


A certain manufacturer who uses quantities of wire 
springs has adopted a simple method in connection with 
copper-plating the wire. The springs are made of steel 
wire which is not furnished the manufacturer copper-coated, 
on account of the abrasion that would be caused by the 
forming machines. After the springs come from the form- 
ing machines, they are dumped into a tumbling barrel of 
the upright type. A quantity of fine, clean, white sand is 
also put in the barrel, which is revolved for thirty-five 
minutes. The sand removes all oil from the springs, and 
prepares a good surface for the copper solution to attack. 
Following the plating, the springs are put into another bar- 
rel where they are cleaned and polished with sawdust. This 
cleaning and polishing requires but a few minutes. This 
process gives satisfactory results, and it is simple and in- 
expensive. 

Middletown, 


Joly, ME Donatp A. Hampson 


DETERMINING THE DIAMETER AT THE 
END OF A TAPERED ROD 


In July MacuHINery, page 910, there appeared an article 
entitled ‘‘Determining the Diameter at the End of a Tapered 
Rod.” The solution of the problem as contained in that 
article does not appear to be correct. Apparently it is 
assumed that N (marked N’ in the accompanying diagram) 
is the same as the other dimension marked WN in the dia- 
gram previously published. If this assumption is incorrect, 
then the problem cannot be solved by the method described. 
The following solution is offered, in connection with which 
the accompanying exaggerated diagram may be referred to. 


Combination Spot-facing Tool and Drill Bushing for drilling and facing in One Operation 
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Diagram for finding the Diameter at the Tapered End of a Rod 
having a Rounded End 

The known values are the angle of taper a at the end of 

the rod, and the radius r at the rounded end. It is required 

to find M, the original diameter at the end of the piece be- 
fore rounding the end. By trigonometry, 

es 
N —= 7 tan G35 5 


cos a 

B=WN’ sin a=(r tan a) sin a 
O = WN’ cos a= (r tan a) cosa 
T=r—O=r—(r tan a) cos a 
N=T tan a=r—~(r tan a) cosa tana 
P=8S—(B+N) 

Substituting in the above equation, we have 

me 


—[(* tan a) sin a] + [r— (r tan a) cos a tan a] 


cos a 
r 
— — (r tan a sin a) + (r—r tan a sin a) 
cos a 
Tr 
= —2rtan a sin a+r 
cos a 
1 
= 7 —2 tan a sin «+1) 
cos a 
Then, 


il 
w= ar( —2 tan a sin o+1) 
cos a 


Brooklyn, N. Y. CHARLES H. BUETHE 


COMBINATION SPOT-FACING 
TOOL AND DRILL BUSHING 


A combination spot-facing tool and drill 
bushing, such as here illustrated, will enable 
work ordinarily requiring two operations to 
be done in one operation, in half the time pre- 
viously taken. The drill A passes through the 
spot-facing tool E which thus serves as a bush- 
ing. After the drilling operation has been 
completed, the operator continues the down- 
ward feed of the drill spindle, which results 
in the engagement of the two teeth C and D 
of the drill shank in a corresponding slot B 
in the upper end of the spot-facing tool #. Tool 
E is thus revolved in the jig plate F and 
further downward movement of the drilling 
machine spindle results in facing off the 
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work. The adjustable lock-nuts G coming in contact with 
the jig plate F serve as a stop. The view at the right of the 
illustration shows clearly the positions of the drill shank, 
the drill, and the spot-facing tool at the end of the down- 
ward feed. 


Detroit, Mich. CHARLES S. CULVER 


METHOD OF ASSEMBLING PISTONS IN 
CYLINDERS 


The writer read with interest the description of a device 
for assembling pistons in cylinders which appeared on page 
825 of June MAcHINERY. The method described appears to 
be a very good one, the only criticism being that different 
sizes of pistons would require separate sleeves. This fact, 
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Piston ready for assembling in Cylinder 


however, would hardly need to be considered except where 
a great variety of engines are assembled, as in garages or 
repair shops handling general repair work. 

A method that the writer has found very satisfactory is 
as follows: Cut a piece of stiff tin such as used for canned 
goods to a length that will nearly but not quite encircle the 
piston. The width of this piece should be about two-thirds 
the height of the piston. The tin is wrapped carefully 
around the piston and rings after they have been cleaned 
and oiled ready to be assembled in the cylinder. A heavy 
cord is passed around the tin a couple of times and pulled 
tight in order to compress the rings. The string is tied in 
place with a single bow-knot as shown in the accompanying 
illustration. 

As the piston is slid into the cylinder, the tin and string 
slide off at the lower end of the piston and are easily re- 
moved from the connecting-rod. This method keeps the 
piston clean and simplifies the work of assembling. The 
cost of the device is practically nil, and one piece of tin can 
be used for several sizes of pistons. 


Hoosick, N. Y. WALTER CANTELO 


SPREADING TOOL FOR SPLIT COTTER- 
PINS 


Spreading split cotter-pins with a screwdriver is a slow 
method and one that is often responsible for minor injuries, 
due to the point of the screwdriver slipping from the work. 
In one plant the danger of injury from this source was 
eliminated and production increased by the use of a cotter- 
pin spreader made from a discarded belt punch. To adapt 
the belt punch for use as a cotter-pin spreader, the original 


September, 1922 


cutter was removed and a V-shaped spreader inserted in its 
place. A small groove was also cut in the opposite jaw to 
prevent the cotter-pin from turning while the ends were 
being spread or opened. 

In the shop where the writer saw this cotter-pin spreader 
in use, the workman first inserted all the pins in the assem- 
bly, and then spread them with the tool. The time required 
for the spreading operation was thus cut to a fraction of that 
previously required, and a better job was obtained. A 
tool made as described is not limited to one size of pin, but 
can be used for a fairly wide range of sizes. The writer 
has seen the tool in use on pins ranging in size from % by 
%4 inch to 4 by 1 inch. 


DeKalb, Il. JOHN J. BoRKENHAGEN 


KEYWAY GAGE 


When much keyway cutting in shafts and hubs is to be 
done on the shaper, a gage such as the one illustrated will 
be found useful. It is designed to gage the depth 7 and width 
W of the keyway in the shaft, and also the depth and width 
of the keyseat in the hub to which the shaft is to he keyed. 
In the two upper views, the gage is shown in position for 
gaging the depth and the width, respectively, of the shaft 
keyway. When the depth of the keyway is correct, as indi- 
cated in the view at the left, both ends A of the gage and 
the lower end of the gaging member B will be in contact 
with the work. The width P of the end B should be made 
slightly narrower than the width of the keyway. 

For gaging the depth of the keyway in the hub, the dimen- 
sion H should be such that the gage will be a good fit be- - 
tween the surface of the work at the bottom of the keyseat 
and the finished surface of the hole diametrically opposite 
when the keyseat is cut to the correct depth. The end OC of 
the gage is used to gage the width of the keyway in both 
the shaft and the hub, as indicated in the illustration by 
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Gaging Depth of Keyway in Shaft and Hub 


the upper and lower views at the right. The gage is made of 
flat steel, the thickness of which depends upon the size of 
the keyway. The dimensions required in making a gage 
for standard keyways for shafts of different sizes may be 
obtained by the use of the tables given in MAcHINERY’S 
HANDBOOK on page 501. 


Philadelphia, Pa. Pau H., BYER 
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Questions and Answers on Practical Subjects 


TOOLMAKER’S PROBLEM 


H. B. G.—Referring to the accompanying illustration, will 
you please show how to find the diameter X of a plug P 
which will be tangent to the two finished surfaces AB and 
BG of the work and at the same time be tangent to a 
straightedge placed on the ground surface AF’? 


A.—The known elements are AB = % inch and the an- 
gular measurement 11% degrees, as shown. Referring to 
the diagram, 


AB = % or 0.5 
Also, 


EAD = 90 deg. + 11 deg. 30 min. = 101 deg. 30 min. 
Therefore, 
CAE = HAD =50 degrees 45 minutes 
and 
ACE = 180 deg. — (90 deg. + 50 deg. 45 min.) 
— 39 des. 15 min: 


and AB = AE + EB 


Also 
EBC = 45 degrees and ECB = 45 degrees 
Now 
and EB = 7 xX tan LCB 


AE =r X tan ACH 


STRAIGHTEDGE 
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Diagram used in solving Toolmaker’s Problem 


As AE + EB = AB, we have 
AB =r X tan+45 deg. + r X tan 39 deg. 15 min. 


or 
AB =rXi1+~,r X tan 89 degrees 15 minutes 


= r (1 + tan 39 degrees 15 minutes) 
Now as AB = 0.5 we have the equation, 
0.5 = r (1 + tan 39 degrees 15 minutes) 
Hence 


1 + tan 39 degrees 15 minutes 


As the tangent of 39 degrees 15 minutes = 0.81703, we 


have 
0.5 
=—— 9.27517 inch 
1.81703 


X = 2r or 0.5503 inch 


LOCAL CASEHARDENING 


F. A. D.—We have some steel spindles that require case- 
hardening only on two short bearing surfaces. What are 
the commercial methods of local hardening? 


A.—There are several methods of local hardening. One 
is to paint the work with enamel where it is to be hardened, 
and to copper-plate the parts that are to be left soft. When 
the work is heated, the enamel burns away and the surface 
then absorbs the carbon. The copper coating, however, has 
no affinity for the carbon. Experiments have shown that a 


layer of electrolytically deposited copper, from 0.001 to 0.002 
inch thick, is suitable. If desired, the entire surface can be 
copper-plated and the plating ground off where the harden- 
ing is to be done. Another method is to cover the parts that 
are to remain soft with a bushing or with ordinary tire tape; 
still another is to use fireclay for the protective covering. 


“HOT TOP” IN STEEL MANUFACTURE 


A. W. P.—What is “hot top” in steel manufacture? 

A.—In the manufacture of steel, the molten metal from 
the crucible, converter, or electric furnace is poured into 
ingot molds. The impurities which float on the top of the 
molten metal are carried to the top of the mold, which is 
fashioned with a temporary “hot top’ made of some refrac- 
tory material. By this means the top of the ingot contain- 
ing the impurities can be sheared off after the ingot is cold. 


HARDENING DROP-FORGING DIES 


J. R. de J.—In heat-treating shops, what is meant by 
“checking down’’? 


A.—Drop-forging and other similar dies which have ir- 
regularly shaped sections in which the metal is brought to 
a thin edgé or ridge, present certain difficulties in quench- 
ing after heating, which are overcome by what is known as 
“checking” or ‘checking down.” This consists simply of 
cooling the sections in which the metal is comparatively 
thin before the entire die-block is quenched. The prelim- 
inary cooling is done by applying wet waste or a piece of 
soap to the thin sections to bring the red-hot metal to a 
dark red color. This prevents cracking when the dies are 
quenched in water, and is common practice in heat-treating 
departments where work of this kind is regularly handled. 


STEEL FOR BENCH LATHE SPINDLES 


B. A. B.—Of what kind of steel are machine spindles such 
as bench lathe spindles usually made? 


A.—The service required of bench lathe spindles—high 
wearing qualities and ability to withstand bending strains— 
indicates that a casehardened machine steel will give better 
results than will tool steel, and this material is therefore 
used by several bench lathe manufacturers. Properly heat- 
treated tool steel is also often used with good results, but 
the comparatively soft core of casehardened machine steel 
and its glass-hard surface makes machine steel particularly 
suitable for this use. 


SIZE OF DROP-HAMMER 


H. E. F.—What is the smallest drop-hammer recommended 
for use in making 6-inch flat wrench forgings? 


A.—One is not liable to err if an over-size drop-hammer 
is selected, but it is dangerous to use a hammer which is 
not heavy enough to cause the dies to be filled in a few 
blows. Where many blows are required, the forging loses 
much of its heat, and consequently a higher initial heat is 
required with the attendant liability of ruining the surface 
of the die impression; or reheating becomes necessary and 
a correspondingly greater amount of time is required to 
complete the operation. If the forging is to be produced in 
single-impression dies, an 800- to 1000-pound board drop-ham- 
mer should be suitable; if double-impression dies are used, 
a 1500- or 2000-pound board drop-hammer will be required. 
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FOLLOW-DIE FOR PIERCING, BENDING 
AND BLANKING SMALL PARTS 


By I. BERNARD BLACK 


Dies of the follow type are rapidly gaining favor among 
manufacturels of small metal parts. In many instances, one 
die of this type is now used to pierce and blank work in one 
operation, which formerly required the use of several dies. 
Fig. 1 shows the general construction of the follow-die used 
to produce the part shown in the upper view of Fig. 2. This 
part is known as a bracket support, and is used in an elec- 
trical device, the nature of which requires that the part be 
of Norway iron. The stock is obtained in 10-foot lengths, 
3 inches wide by 0.093 inch thick. It is fed to the press by 
means of a double roll feed. The speed of the press is 90 
strokes a minute, and the gross production per hour is 
approximately 5000 finished pieces. 

Referring to Fig. 2, it will be noted that the ends of the 
piece are bent at right angles to the central section. The 
provision of the bending punches H, Fig. 1, is a feature 
of particular interest in view of the fact that follow-dies are 
generally used for work that requires only piercing and 
blanking operations. The die lay-out is shown in Fig. 2. 
It will be noticed that this lay-out provides for four distinct 
stations. About 95 feet of stock is required for 1000 pieces. 

At the first station the stock is blanked out at each side to 
form the rounded sections of the bent-up ends shown in the 
view of the finished piece. The part blanked out in this 
operation is shown in cross-section at A. The two holes B 
are also pierced at the first station. At the second station 
the two outside holes C are pierced, the stock being located 
by pilots D which enter the holes pierced in the first position. 
At the third station, the two ears or ends are bent down, 
and at the fourth station the piece is blanked out. 

The construction of the punch and die is shown in Fig. 1. 
In the lower view is a plan of the die, and directly above 
is an elevation view of both punch and die. Part A is the 
punch which blanks out the part of the stock indicated by 
the cross-section A in the lower view of Fig. 2. Punches B 
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Fig. 1. Follow-die designed to produce the Bracket Support Fig. 2, Bracket Support and Lay-out of Die by which it is 
illustrated in Fig. 2 blanked, pierced, and bent 
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pierce the two central holes, the holes in the ends of the 
stock being punched in the second position by punches (C. 
In this position the stock is located by pilots D which enter 
the central holes. The punches # that bend down the ends 
or ears are provided with steps designed to. strike the 
outer points of the ears before the bending operation 
actually begins. It will be noted that a spring-actuated pad 
F is provided in the third position. This pad prevents the 
metal from being drawn or pulled to one side, and thus 
assists in obtaining a clean bend. The pieces fall through 
the die into a receptacle as they are blanked by punch G. 
A stop H locates the work after each feeding movement. 
The trip J which actuates stop H is mounted in a block 
attached to the punch-head. 


* * * 


BUFFING AND POLISHING RADIO PARTS 


Nearly all the brass fastenings on radio instruments, such 
as springs, crystal cups, and parts used in crystal mounting, 
are nickel-plated and are polished before and buffed after 
being plated. Such parts require a bright nickel-plated 
finish. One of the buffing operations illustrated is finishing 
a DeForest crystal cup; this is being done on the farther 
wheel. These brass cups, after being polished and nickel- 
plated, are buffed, as shown, on sewed cotton buffs to which 
Vienna lime is frequently applied. The cups are slipped 
over a plain holder, like a shouldered spindle, which is also 
used in. the polishing operation preceding nickel-plating. 


Buffing a Bezel Ring 


The other operation shown is buffing a bezel ring which 
forms a peek-hole in a receiving set panel. The ring is 
similar in design to a dial gage case, and is also nickel-_plated. 
The wheel is frequently dressed with a lime composition in 
cake form, the commercial name of which is “Acme White.” 


Buffing a Crystal Cup and a Bezel Ring used on Radio Instruments 


All the buffs used in the buffing of these parts are made 
from sewed cotton plies, and have a soft open face which 
does not destroy the contour of the work, most of which is 
small. In order to obtain the best results, such work should 
be pressed into the face of the wheel while it is being buffed, 
and a wheel of sufficient flexibility on the face must be 
used to insure that the contour of the work will not be 
changed or destroyed. 
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FIXTURE FOR FACING AND TURNING 
TRANSMISSION CASE FLANGE 


By WILLIAM OWEN 


The fixture illustrated was designed for use on a 36-inch 
Bullard vertical boring machine, to hold the transmission 
case A, shown in dot-and-dash lines, while turning the sur- 
faces B and the front bearing retainer face C. The body of 
the fixture is of rigid construction. It carries one large 
expanding plug D, which is actuated by the taper screw ZL. 
Screw H extends through the bottom of plug D. The plug F 
centers the fixture on the machine table. 
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Fixture used in turning and facing Transmission Case Flange 


The three-point plug G holds the case from turning and 
locates it in the correct position for clamping. In loading 
the fixture, the case is slipped down over the large plug D 
and the small plug G. The clamps H and J are then brought 
into action, pulling the rear face of the case down tight on 
the fixture, after which the plug D is expanded by screw £. 
The four spring stops R are released and locked so as to hold 
the flange rigid under the cutting strain. This fixture is 
accurate, and can be easily loaded and unloaded. It has 
given excellent results when used for work done on a pro- 


duction basis. 
* * * 


A comprehensive course in employment management will 
become one of the regular features of the Technical Institute 
of Charlottenburg, Germany, beginning this fall. This 
course will cover methods for testing the suitability of 
apprentices and workers for the trade or occupation in 
which they wish to engage. It will also deal with time and 
motion study, taking into account both psychological and 
technical facts, and will cover all developments that have 
been made during recent years in regard to what might be 
termed scientific management in its broader sense, 
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Standardization of T-Slots 


By H. CADWALLADER, Jr., President, Standard Shop Equipment Co., 


Inc., Philadelphia, Pa. 


often find difficulties in the designing of so simple a de- 

tail as a T-slot. This is due to the lack of uniform data 
obtainable from the experience of others, combined with the 
practical considerations that are likely to vary with each 
problem of design. ‘The usual point of view has been to con- 
sider this method only from the standpoint of the particular 
machine involved. This lack of standardization causes con- 
siderable annoyance when endeavoring to set a precedent 
for future designs, especially when several machines may 
be found in the same shop with slots of different dimensions, 
though supposedly for the same diameter bolt. However, 
something has been done to correct this prevalent condition 
in the past, and it looks now as though the entire problem 
is in the proper hands for its permanent solution. 

This year (1922) the National Machine Tool Builders 
Association at its convention held in Atlantic City, ap- 
pointed committees in the lathe, planer, boring mill, drilling 
machine, and milling machine divisions, to report on the 
standardization of T-slots. These committees will work 
with the American Society of Mechanical Engineers and 
their findings will be governed by the question of practic- 
ability as applied both to design and application in the shop. 
Reports of these committees will have widespread distribu- 
tion and should go far toward solving the problem. Ernest 
F. DuBrul, general manager of the association, brought the 
matter before the convention and called attention to the 
progress being made along kindred lines by the English 
Machine Tool Builders Association. 


[) vctten tna of machine tools and special machinery 


The Pioneer Work of Taylor and Barth 


It may be well to consider the high spots of the past. The 
late Frederick W. Taylor saw the need of standardization 
of T-slots, but was limited in this work to the shops where 


PROPORTIONS OF T-SLOTS AND BOLT HHADS 
BASED ON EARLY BARTH FORMULAS 


TABLE 1. 


DIAMETER 


M Soninay 


the Taylor system of scientific management was being in- 
stalled. He made no attempt at a world-wide standard, but 
worked rather to establish a standard for a given plant with 
the idea of curtailing to a minimum the number of changes 
necessary in that plant to aid in bringing about efficient 
production. Perhaps that method of inaugurating a general 
standardization was the best, because with it there was a 
chance to overcome its difficulties and to prove its possibili- 
ties. In those early days many machine tool builders actu- 
ally had no slot standards of their own. Two or three 
types of tools built by the same manufacturer would have 
different sized slots for the same diameter bolt. Since then 
the number of machines and plants have multiplied so fast 
that general concentrated action is now imperative. 


Carl G. Barth was probably among the first to give this 
subject detailed study and investigation. Much credit is due 
Mr. Barth for his work on this subject, as it indicated to 
the users of machine tools the importance of consistency 
in T-slot sizes. Mr. Barth’s early formulas, worked out at 
the Philadelphia plant of the Link-Belt Engineering Co. 
in 1903, are given in Table 1. Quite a number of firms, in 
ordering machine tools, specify that such tools be furnished 
with T-slots proportioned according to their T-slot standards 
But this practice puts the “cart before the horse,” since the 
buyers specify a standard instead of the manufacturers. 

In designing T-slots, the amount of metal surrounding 


TABLE 2. PROPORTIONS OF T-SLOTS AND BOLT HEADS 
BASED ON LATER BARTH FORMULAS 


BOLT HEAD = 
14,d+% | 546d + Vis H=1%d |15%d+os 


BOLT 
DIAMETER 


the slot is a practical point to consider. For dimension H 
(Table 1) on a machine such as a planer, where it is neces- 
sary to surface or true the machine table occasionally, it 
may be advisable to provide extra metal to allow for re- 
finishing. This is particularly true of the heavier types 
of machine tools where heavy castings are liable to muti- 
late the table. The T-slot tables given on page 1087 of 
MACHINERY’S HANDBOOK are a good standard and repre- 
sent dimensions used by a large proportion of machine 
tool builders. They have done much toward preventing new 
designs from going to extremes on certain dimensions and 
may be wisely followed where there are no available data 
on standards in the field in which the machine is being 
designed. Space does not permit giving all of the data 
available, but a more recent table of Mr. Barth’s is well 
worth including (see Table 2). 


Standards that are Widely Used 


The Standard Shop Equipment Co., Inc. has adopted 
standards for T-slot bolts which are made to suit a large 
percentage of the machine tools now on the market (see 
Table 3). The relation of bolt head and slot sizes is such 
that there is an allowance of 1/16 inch on the width for the 
smaller bolts and % inch for the larger sizes. This allow- 
ance is chip space. There is also a proportionate chip clear- 
ance for the thickness of the bolt head. These bolt standards 
were adopted after much collating of information on present 
designs and sizes and are suitable for about 80 per cent of 
the machine tools manufactured. The amount that the bolt 
head is located below the surface of the machine table 
(dimension H) must be a more or less variable dimension 
because it must be greater in cases where the working sur- 
face must be machined occasionally to true it up. 

Some common faults of present slot designs might be men- 
tioned. Aside from the lack of standardization, most slots 
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TABLE 3. PROPORTIONS OF T-SLOT BOLTS AND T-SLOTS 
CONFORMING TO A COMMERCIAL STANDARD 


Width of | 
Tone | Bolt Head | T-slot 
esa Dimensions* | Dimensions* 


Machinery 


*The bolts listed are commercial sizes and the T-slots conform, either 
exactly or closely, to the proportions adopted by a large percentage of 
the machine tool builders. 
are too large in the ‘width of head” dimension. The 
strength of the bolt head is its shearing strength at the 
shank; hence the wide head adds nothing to the strength 
of the bolt, and if extreme it causes the overhanging metal 
in the slot to break on account of the strain on the bolt 
causing the metal to be stressed more (as in a cantilever) 
with the increase in leverage. Bolt manufacturers claim 
that too much metal in the bolt head only tends to weaken 
the “head shearing’ value because of the excessive distor- 
tion of the metal in forging the head. 

It is believed that the committees appointed by the en- 
gineering societies will settle upon a standard for bolts 
with as small a width of head section as is practicable, giving 
due consideration to present slot dimensions and without 
making changes that are too radical and that will affect 
the majority of manufacturers. The committees’ problem 
will not be to create an additional standard but to correct 
differences in those local standards now in use. 


* * * 


What is quoted as a rivet-cutting record was recently 
established in the tearing down of a standard freight car 
under ordinary yard conditions, when an operator recently 
cut out 1038 rivets in two hours and forty-six minutes. 
Heavy scale and rust, it is stated, made the cutting dif- 
ficult, and it was necessary to work inside, outside, and 
under the car. In performing the work 384 cubic feet of 
-oxygen and 83 cubic feet of acetylene were used. 
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INDUSTRIAL STANDARDIZATION IN 
GERMANY 


The great strides now being made in Germany toward 
industrial standardization are referred to by Oscar R. 
Wikander, an engineer who has just returned from Ger- 
many where he represented the American Engineering 
Standards Committee in conferences concerning the inter- 
national standardization of ball bearings. Mr. Wikander states 
that it appears that one of the main reasons why forward- 
looking Germans are forcing their standardization work to 
the extent at present being done is because they want to 
introduce German standards in other importing countries. 
Holland, Switzerland, Austria, and Sweden, and many other 
European countries follow the German lead very closely, 
and German deliveries of goods to France will no doubt be 
made, as far as possible, according to German standards, 
thereby introducing them into that country. 

The German engineering standards committee, known as 
the “Normenausschuss,” has already issued several hundred 
sheets of approved standards and about twice as many have 
been published as proposed standards. This enormous out- 
put of the German organization has led many to believe that 
it was merely a factory producing “paper standards,” and 
that its work was not to be taken too seriously. Mr. 
Wikander states that a personal investigation convinced 
him that this is not the case and that the great output of 
standards is due to the enormous efforts put forth and to 
the enthusiasm of a great majority of interested parties. 
The reason for this enthusiasm is the general recognition 
of the great economic value of standardization and the 
very generally accepted opinion that a standardized industry 
will be one of the strongest factors in Germany’s struggle 
for economic and financial reconstruction. 

As an example of cooperation and standardization in man- 
ufacturing, it may be mentioned that a syndicate of one 
Swedish and nineteen German manufacturers are executing 
an order for 700 locomotives for Russia, all of the same 
design, every part being made interchangeable with the 
corresponding part in the other engines. One of these loco- 
motives was assembled from parts made in twenty different 
shops with no more difficulty than a locomotive built com- 
plete in one shop. In case of future orders, it is expected 
that these will require interchangeability with the engines 
already built, and it is easy to see how the German manu- 
facturers of locomotives will have a great advantage over 
those of other nations when competing on the basis of such 
specifications. 

It has often been believed that the German standardiza- 
tion committee is autocratic in its methods and that it is 
not in close contact with the industries, but this is an 
erroneous opinion. The actual work of establishing stand- 
ards is left to experts who are recognized leaders in the 
various industries, and the staff of the standardization com- 
mittee merely coordinates and directs the work of the 
various committees. Many of the larger German manufac- 
turers have standards departments of their own, with a 
number of engineers and draftsmen working permanently 
on national standards. Because of this cooperative spirit 
the German standards committee has come to play a more 
important role in the industrial life of the nation than was 
originally expected, and manufacturers now write to the 
committee for advice upon questions of the most intricate 
nature. 

In his report to the American Engineering Standards 
Committee, Mr. Wikander concludes by saying that he 
hopes that American manufacturers will realize the enor- 
mous economic importance of industrial standardization 
and take steps to eliminate waste through duplication, 
through lack of system and coordination in sizes, and 
through failure to establish interchangeability of products 
where such interchangeability is desirable. 
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The Machine-building Industries 


F the adverse influence of the railroad and coal strikes 
had not so materially affected conditions, there is every 
reason to believe that at this time a general industrial 

improvement could have been recorded. In practically all in- 
dustries, including that of machine tools, business increased 
considerably during the spring months, and this improvement 
was quite definite up to the end of June. The rate of prog- 
ress slowed down somewhat during the summer months, 
which is usual, and the uncertainty in all industries due 
to the coal and railroad strikes has also made itself felt in 
its reaction upon the machine tool industry. Business is 
reported to be somewhat more active in Ohio and the 
middle western states than in the Hast; and in spite of the 
temporary falling off it is considerably better throughout 
the country than in 1921. There is every indication that 
as soon as the strikes are definitely settled, there will be a 
marked improvement in the industries in general, including 
the machine tool and the machine-building industries as a 
whole. 

In the spring, railroad buying had begun to a consider- 
able extent and lists were being prepared by railroad shop 
executives that promised a fair amount of business during 
the remainder of the year. Then came the coal strike 
which slowed things down materially, followed by the 
railroad strike which put a still heavier brake upon the 
wheels of industrial improvements. The railroads have 
again been set back, and their ability to buy and thus greatly 
help maintain other industries in active condition has been 
impaired. 

Advanced prices for machine tools are to be expected. 
As mentioned in August MACHINERY, some manufacturers 
have already advanced prices while others are contemplating 
an increase within the near future. The coal strike has 
considerably advanced the prices of all kinds of materials 
used in machine tool building, and this will naturally be 
reflected in the price changes; but more important is the 
fact that prices were reduced during the last eighteen 
months to levels often below cost of production. Keen 
competition and the efforts to unload large stocks were 
responsible for this. Now that demand is better, prices will 
return to a normal level. 


The Iron and Steel Industry 


Prospects in the machine tool industry can always be 
judged with fair certainty from current conditions in the 
iron and steel industry. Business steadily improved in this 
basic field during the first six months of the year, and 
normal conditions were close at hand when the effect of 
the strikes began to be felt. These effects are now quite 
pronounced. The price of coke is rising rapidly, and the 
scarcity of coal has forced may shut-downs of blast fur- 
naces and mills. The railroad strike during the last two 
months seems to have affected the steel industry more 
than the coal strike did during a period of five months. 
When coal could be moved, there was enough coming from 
non-union mines to supply the most urgent needs, but the 
railroad strike has placed a different aspect on the whole 
situation. The mills have fallen behind in orders and 
deliveries are slow. The prices of all iron and steel pro- 
ducts are continuing to increase. By the middle of August, 
at least fifty blast furnaces had been banked or blown 
out during the preceding four weeks due to coal shortage, 
and it is expected that there will be many more shut-downs. 
Pig iron is from $8 to $9 above the price of a year ago. 
Nevertheless, the United States Steel Corporation early in 


August operated at 70 per cent capacity, and a speedy settle- 
ment of the strikes might make it possible to nearly main- 
tain this rate. . 

The situation is the more deplorable since without strikes 
the immediate outlook undoubtedly would have been bright 
and employment in all industries more general with the 
condition of labor as a whole greatly improved. The strikes 
have retarded the industrial readjustment that was taking 
place, and the loss of workers’ wages and of railroad and 
mine operators’ revenue are but a small part of the total 
loss the country as a whole, including labor of all classes, 
is sustaining through the slowing down of the industries. 


The Automobile Industry 


The only industry that in spite of all difficulties seems 
to hold its own is the automobile industry. It is true 
that the strikes have affected production in the Detroit 
district and that August will show a decrease from the 
high records of the last four months, but this would have 
taken place to some extent anyway on account of the fall- 
ing off of the seasonal demand. To some points, cars can 
no longer be shipped by rail because of freight congestion. 
They are shipped by boat as far as possible from Detroit, 
and are then driven to their destinations. 

Complete figures of the Department of Commerce for the 
production of passenger cars show that 261,963 were pro- 
duced in June, in addition to 25,912 trucks. This was an 
increase of about 32,000 cars and trucks over May, the 
increase being due both to greater domestic demand and 
greater exports. During July operations were at about 90 
per cent of the June schedules, except that the Ford plants 
did not curtail production. The output in June of the Ford 
plants was nearly 142,000 cars, nearly equalled in July, 
and with August schedules also maintained. 

It is estimated that there are now 10,863,000 cars in use 
in this country—an increase of 1,428,000 in the last year. 
There have been announcements of new models from nearly 
all the companies, with further price reductions. The indi- 
cations are that the slowing down in sales for the next six 
months will be less than usual at this season of the year. 


General Industrial Conditions 


The agricultural machinery and implement business 
which was very seriously affected by the business depres- 
sion from which we are emerging, shows a marked improve- 
ment. Production, particularly of threshing machines, has 
been increasing and employment in the entire agricultural 
machinery and implement industry shows an increase dur- 
ing recent months. 

Pump manufacturers state that their business is much 
better than it was a year ago, and that production has been 
increasing at a satisfactory rate. A steady reduction of 
the number of people out of work was reported up to the 
end of June. There is a scarcity of labor in the skilled 
trades, and in some of the smaller towns the point has now 
been reached where there is no unemployment. 

“If a satisfactory settlement of the present labor difficul- 
ties can be reached in the near future,” says the Depart- 
ment of Commerce, ‘there is every reason to believe that 
business will continue on its present level or even in- 
crease in volume. The failure to re-establish Huropean 
economic equilibrium may continue to limit our foreign 
trade in that direction, but domestic conditions as well as 
those in many other parts of the world are favorable to 
further expansion.” 
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New Machinery and ‘Tools 


The Complete Monthly Record of New Metal-working Machinery 


Landis Roll Grinding Machine. Landis Tool Co., Waynes- 
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Van Dorn Electric Radial-arm Drill. Van Dorn Electric Tool 
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Cleveland Automatic Double-end Threading Machine. Cleve- 
land Automatic Machine Co., Cleveland, Ohio.............. 67 
Pratt & Whitney “‘Super-Micrometer.”’ Pratt & Whitney Co., 
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Power Clamping Device for Dreses Radial Drilling Machines. 
Dreses Machine Tool Co., 227-239 West McMicken Ave., 
Cincinnati, Ohio 

Oilgear High-speed Broaching Machine. 
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Reeves Centerless Grinder. Reeves Pulley Co., Columbus, Ind.. 71 

Ames Dial Gage Universal Attachment. B. C. Ames Co., 
Waltham, Mass. 


United States Lathe Grinding Attachment. United States 


Hammond Wall Drill. Hammond Mfg. Co., Cleveland, Ohio.. 72 
Cleveland Electric Recording Pyrometer. Cleveland Instru- 
Ment CO Loss era wcothoin Cleveland, Ohid.i......5:.-sesc 73 
Wood’s Improved Friction Clutch. T. B. Wood’s Sons Co., 
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Becker Cherrying Attachment. Becker Milling Machine Co., 
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Diamond Pulley Grinding Machine. Diamond Machine Co., 9 
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Cincinnati Geared-head Lathes. Cincinnati Lathe & Tool Co., 
S20 (= NOR St. Oakley. Cincinnati, sOhlOseas so....5 eee. 74 
U. S. Welding and Heating Transformer. U. S. Electric Welder 
Co., 327-328 Permanent Bldg., Cleveland, Ohio............ 75 
Starrett One-inch Micrometer Caliper. L. S.- Starrett Co., 
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Hydraulic Flanging Press. Hydraulic Press Mfg. Co., 84-88 
Raincoln Avery Mount Gilead's ‘Ohiov. ays. eseesid. aoeeid.. 26 75 


Electrical Tool Co., 6th Ave. and Mount Hope St., Cin- Greenfield Pipe Wrench. Greenfield Tap & Die Corporation, 
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Hendey -Plain-geared Engine Lathe. Hendey Machine Co., Edlund Adjustable Boring Head. Edlund Machinery Co., Inc., 
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Landis Roll Grinding Machi 
ILL rolls of all types A special feature of the Landis roll grinding machine” motor of 5 horsepower. In ad- 


in hot- or cold- 

rolling may be finished 
in a heavy-duty roll grinding 
machine built in a number of 
sizes by the Landis Tool Co., 
. Waynesboro, Pa. The machine 
illustrated has a swing of 40 
inches and takes rolls up to 14 feet in length. Other stand- 
ard sizes have a swing of 20 or 30 inches, and all sizes are 
built to any required length. 
three motors, one of which is direct-connected to the head- 
stock for driving the work. The second motor drives the 
wheel-head, being mounted on a carriage which travels on 
a track running along the rear of the machine. The third 
motor drives the impeller pump which supplics water to 
the grinding wheel. The work-driving and wheel-head 
motors are both of 25 horsepower capacity, and the pump 


used 


platform, 


is an attachment which provides for grinding rolls 
concave, convex, tapered, or straight. 
self-contained, separate motors being employed for 
driving the different wnits. 
machine members are controlled through handawheels, 
levers, and push-button switches on the operator's 
This platform moves with the wheel-head 
carriage as it travels along the rear of the machine. 


The machine is driven by — 


dition, a small reversible motor 
feeds the wheel-head toward 
and away from the work. 
The entire machine, both me- 
chanically and electrically, is 
controlled from the operating 
platform on the wheel-head 
carriage. Starting and stopping of the motors is accom- 
plished by means of push-button switches. 


The machine is 


The movements of all 


Construction of the Headstock and Tailstock 


The relative positions of the headstock and its motor 
may be observed in Fig. 1. The headstock casting is bolted 
to the bed and is provided on the under side with teeth 
that are engaged by a ratchet in the direction of the thrust, 
thus eliminating endwise movement. Two speeds are fur- 
nished by the gears in the headstock which are thrown 


Fig, 1. 


Landis Heavy-duty Roll Grinding Machine which is controlled entirely from an Operator’s Platform on the Wheel-head Carriage 
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into and out of engagement by means of the handle on the 
front of the headstock. Additional speed changes are 
secured from the motor, which is of the variable-speed type. 
The equalizing drive on former Landis roll grinding ma- 
chines is also furnished on this machine. By this drive 
power is transmitted directly from the motor to a flexible 
coupling keyed to a shaft in the headstock. This shaft, in 
turn, is geared to the faceplate. 

The tailstock is also held to the bed by means of clamp- 
ing bolts, and a ratchet and pawl take up the thrust. A 
latch prevents the pawl from disengaging while the ma- 
chine is in operation. The shaft on which this pawl is 
mounted passes through the tailstock and provides a means 
of lifting the pawl when it is desired to move the tailstock 
along the bed. This positioning of the tailstock is accom- 
plished through a pinion that engages a rack on the front 
of the bed. The tailstock spindle is advanced and with- 
drawn by rotating the end handwheel seen in Fig. 2, which 
functions through a pair of gears. The handle on top of 
the tailstock is employed to lock the spindle in position after 
making a setting. 

The roll supports are of a two-bearing type which permits 
grinding of the journals without changing the position of 
the roll. With this arrangement concentricity of the body 
and the journals is assured. This concentricity is partic- 
ularly essential with rolls used in cold-rolling thin metal 
to close limits. The bearing block in the roll supports is 
made adjustable so as to accommodate journals of different 
diameters. One of the roll supports is shown disassembled 
Me hiseos 


Wheel-head Features 


The operating platform on the wheel-head is so located 
that the operator at all times has a clear view of the point 
of contact between the grinding wheel and the work. The 
wheel-spindle is driven from its motor by a belt which 
passes over three idler pulleys. One of these, strictly speak- 
ing, is not an idler but actually the driving pulley for the 
mechanism which traverses the wheel-head. This pulley 
furnishes power from its shaft, through a spider coupling, 
to the driving shaft of the traversing mechanism. This 
driving shaft has a worm mounted on it for revolving a 
worm-wheel on a shaft arranged crosswise of the machine. 
From the worm-wheel shaft the drive is transmitted through 
bevel gears to the vertical shaft of a gear-case, a reversing 
clutch being provided on the worm-wheel shaft. The gear- 
case provides three speeds, and this number may be doubled 
by means of back-gears on the clutch shaft. At the lower 
end of the vertical gear-case shaft is a worm which drives 
a worm-wheel set at an angle with the longitudinal center 


Fig. 2. 


View from the Tailstock End of the Roll Grinding Machine in which the 
Operator’s Platform may also be seen 
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Fig. 3. 


Support in which the Journals of a Roll rest during an Operation 


line of the bed. On the opposite end of the worm-wheel 
shaft is mounted a worm which meshes directly with a rack 
at the rear of the bed. This mechanism serves to traverse 
the wheel-carriage back and forth past the work. 

The wheel-carriage may also be moved by revolving the 
handwheel upon which the operator’s hand is seen resting 
in Fig. 2. The handle beneath the handwheel is employed 
for throwing out the power clutch and for engaging the 
hand feed. The ‘spiral’ below this handle is utilized for 
setting dogs which cause a reversal of the carriage move- 
ment at any desired point. By having a worm on the dogs 
and worm teeth on the spiral, it is possible to adjust the dogs 
very accurately. Two handles at the front of the operating 
platform control the traverse speeds, one of them being 
used for engaging and disengaging the back-gears, and the 
other, the gears in the gear-case. The wheel-head is fed 
by power toward the work and away from it, by a small 
reversible motor, as previously mentioned, which is oper- 
ated by a switch that is close to a slow-motion handwheel. 
This handwheel is used to obtain a fine adjustment of the 
wheel-head. 2 

A special feature of. the machine is that it will grind 
rolls either concave, convex, straight, or tapered. This has 
been made possible by hinging the wheel-head on an 
auxiliary base that allows the wheel to be lifted to bring its 
center line above that of the work. This is accomplished 
by the manipulation of an eccentric shaft at the front of 
the wheel-head. The amount of concavity or convexity with- 
in a given length can be varied by means of simple gearing 
at the back of the machine, and this amount may easily be 
determined by reference to a chart that is furnished. This 
gearing is engaged and disengaged by a lever 
on the operating platform. Under typical 
operating conditions the machine illustrated 
has removed seven cubic inches of chilled 
iron per minute. The roll shown mounted on 
it weighed approximately 8 tons. 


VAN DORN ELECTRIC RADIAL- 
ARM DRILL 


A radial-arm drill intended primarily for 
use by millwrights and maintenance men, has 
been added to the line of products manufac- 
tured by the Van Dorn: Electric Tool Co 
Cleveland, Ohio. It will be seen from the 
illustration that the equipment can be bolted 
to a wall or column by means of two pivot 
brackets. -At the outer end of the main arm 
casting is another pivoted joint on which a 
short forearm swings. <A portable electric 
drill is mounted on a sliding member at the 
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Van Dorn Millwrights’ Radial-arm Drill 


outer end of the forearm. This construction permits quick 
location of the drill when using the equipment. 

The drill bracket or sliding member is raised and lowered 
by means of a long lever and a toggle-link mechanism. 
A secondary lifting arrangement is also provided in the 
form of a strong tension spring which is attached to the 
lower part of the drill bracket, and hung from an extension 
rod above the forearm. The drill can be quickly attached 
by simply unscrewing one handle and bolting the drill to 
an adapter plate on the forearm. The radial arm with the 
Grill attached covers a radius of 31% inches, and the auxili- 
ary forearm provides a secondary radius of 10% inches. 
The driving motor is of the universal type operating on 
either alternating or direct current. It is ventilated by 
means of an aluminum fan on the rotor shaft, and is 
equipped with ball bearings. A special drill chuck allows 
the use of drills up to % inch in diameter for drilling holes 
in iron and steel. The housing of the drill is made of 
aluminum and can be quickly disassembled for greasing or 
cleaning. 


CLEVELAND AUTOMATIC DOUBLE-END 
THREADING MACHINE 


Both ends of forged or rolled locomotive-boiler staybolts 
or similar parts may be simultaneously threaded in an 
automatic machine now being placed on the market by the 
Cleveland Automatic Machine Co., Cleveland, Ohio. With 
this machine the time required to thread a staybolt is only 
that necessary for threading the longer end. 
A magazine provides for continuous opera- 
tion of the machine, which results in high 
production rates. Each staybolt is carried 
from the magazine, by means of a small 
vertical conveyor, down into line with the 
threading dies, where it is gripped for the 
operation. Threading both ends of the stay- 
bolt simultaneously necessitates gripping it 
at the center. The gripping jaws are of a 
floating design so that both staybolt enc 
may be aligned with the dies even if the part 
that is gripped is out of true. The ends 
may be over 1/16 inch out of true in the 
rough and still be threaded in line with 
each other. 

The gripping jaws are composed of an 
upper half A, Fig. 3, and a lower half which 
is not visible. Both halves pivot on a stud, 
and are opened and closed by means of a 
toggle mechanism operated by lever B. This 
lever is controlled by cam OC, Fig. 2, which 


: Fig, 1. 
functions through lever D and a connecting ce 
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bar. Fig. 3 shows the gripping mechanism with the jaws 
just closed. The slot in lever B is enlarged at the lower 
end to give a slight free movement which allows the jaw 
slide to shift forward or backward and the jaws to oscillate. 
This constitutes the floating feature of the jaws previously 
referred to. 

In setting up a job, a master staybolt or long thread gage 
is inserted in one of the die-heads, which is then closed 
upon it. Next, by means of a fine adjustment, the other 
die-head is brought to a position where it may also be closed 
upon the gage. In this manner the die-heads are so set that 
a continuous-lead thread will be produced on the staybolt 
ends. The lead-screw is mounted back of the die-spindles 
and is driven directly from the left-hand die-head spindle 
through gearing. The die-head slides # and F, Fig. 1, are 
controlled by the lead-screw during the cutting stroke, but 
when the desired length of thread has been cut, the die- 
heads are opened by contacting with stops at the front of 
the machine, and the lead-screw nuts are tripped open by 
cams. The slides are then returned by the action of cams 
on drums G and H, Fig. 2. 

When the return stroke is nearly completed and the 
die-heads are just clear of the work, the jaws open and 
move backward, ejecting the finished staybolt, which drops 
into a pan. Another staybolt is then lowered from the 
magazine into a position in line with the die-heads. The 
opening of the jaws, the ejecting of the finished staybolt, 
and the withdrawal of the slide upon which the jaws are 
mounted to allow another staybolt to be lowered from the 
magazine, all occur during the backward movement of the 
toggle mechanism operated by lever B, Fig. 3, as previ- 
ously mentioned. The forward movement of this toggle 
mechanism advances the slide with the jaws open until 
they are in position to close on the staybolt, at the same 
time seating the staybolt in V-blocks just in front of the 
die-heads and thus aligning the staybolt with them. The 
jaws are then closed on the staybolt, a heavy spring cushion 
allowing for slight variations in the diameter of the portion 
gripped. 

The pulley at the left-hand end of the machine in Fig. 1 
drives a shaft which extends through the inside of the bed 
to the right-hand end. The die-head spindles are driven 
from this shaft through gears at each end of the bed. This 
long horizontal shaft also drives through spiral gearing, a 
transverse shaft at the right-hand end of the machine which, 
in turn, transmits power to the camshaft at the rear. 
Change-gears under cover J, Fig. 2, regulate the operation 


Cleveland Automatic Double-end Threading Machine, which is especially designed 
for handling Locomotive-boiler Staybolts 


68 MACHINERY 


Fig. 2. 
returning the Die-head Slides 


of the camshaft to suit different lengths of threads. The 
machine is equipped with a safety pin which shears off 
when an attempt is made to machine staybolts that are 
too much out of shape. Cutting oil is pumped through 
both die-heads in a heavy stream to wash away chips, and 
cool and lubricate the chasers. The starting and stopping 
of the machine is controlled by a lever at the left-hand end 
which functions through a friction clutch. The. die-head 
spindles can be quickly moved horizontally to locate them 
in the proper position when changing from one length of 
staybolt to another, and the magazine is also adjustable for 
this purpose. 

The machine threads staybolts up to 1 5/16 inches in 
diameter and from 7 to 18 inches in length. The produc- 


Fig. 3, 


Close-up View of Details at Front of Double-end 
Threading Machine 

tion time is from 385 to 60 seconds per staybolt, depending 
upon the diameter and length of the thread. One man 
can usually operate five of these machines, as the magazine 
requires filling only every forty to fifty-five minutes. Be- 
sides threading staybolts, this machine is also adapted for 
threading studs, pipe nipples, and tubing, and turning shaft 
ends. Such turning operations can be done by substituting 
the proper cutting tools in the die-head spindles and 
arranging the spindles for running at high speeds. Plain 
gripping jaws can also be furnished instead of the toggle 
design. 


Rear View of Cleveland Double-end Threading Machine, showing the Cam Drums for 
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PRATT & WHITNEY “SUPER- 
MICROMETER” 


Most workmen experienced in using mi- 
crometers on precision work can measure to 
within 0.0001 inch, assuming that an accu- 
rate micrometer is employed; nevertheless, 
variations in readings of from 0.0002 to 
0.0004 inch are not uncommon. There are 
two chances for error; first, the micrometer, 
especially if owned by the workman and 
not checked periodically, may be slightly 
inaccurate. Second, the readings taken by 
different men are sure to vary more or less 
because of difference in contact pressure, 
vision, and judgment. In order to enable 
measurements within 0.0001 inch to be read- 
ily and repeatedly taken by different work- 
men without exercising particular care, the 
Pratt & Whitney Co., Hartford, Conn., has 
developed a “super-micrometer.” It is in- 
tended for use in tool-rooms and machine 
shops, and accurate results are obtainable 
by men who have not previously used it. 

From the general view of the “super-micrometer” shown 
in Fig. 1, it will be seen that the machine has a stationary 
micrometer headstock and a footstock which may be adjusted 


Fig. 1. Pratt & Whitney ‘‘Super-micrometer’’ 


accurately measuring to 0.0001 Inch 


designed for 


along a rigid cylindrical bed to permit the measurement of 
lengths up to 8 inches. The micrometer headstock has a 
threaded measuring spindle A passing through a nut 
in the hub of the 5-inch graduated disk B, which is a dura- 
lumin forging. The settings are made by the use of stand- 
ard inch-blocks, which are lapped by a modification of the 
Hoke process and are stated to be accurate within five 


Fig, 2, 


Making Use of the Work-table in measuring the Length of a 
Part on the ‘‘Super-micrometer’’ 
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Fig. 3. Example in which the Part to be measured is held on the 


Square Bar employed in setting the Anvils 
millionths inch. A square bar with a channel in one side 
provides for holding these blocks in place, as shown, while 
making the set-up. 

The bar passes through the footstock and is mounted on a 
pin under the measuring spindle. The number of blocks 
used depends, of course, upon the measurement to be taken. 
In all cases the blocks take care of even inch measurements, 
while subdivisions of an inch are measured by means of the 
graduated spindle and disk. The spindle has an integral 
anvil and a working range of % inch with liberal over-travel 
each way. When the required number of inch-blocks are 
in place between the anvils and the spindle is set as re- 
quired, the footstock is advanced by a rack and pinion 
mechanism to bring the anvil in contact with the blocks. 
The footstock is then clamped in position on the bed. 

The measuring spindle is next removed 
from contact with the blocks by turning the 
graduated disk, and then again advanced. 
into contact by turning handwheel C. This 
handwheel has two knurled steps, the 
smaller of which is used for quickly movy- 
ing the spindle into contact and the larger 
for imparting the final slow movement to 
the point where slippage of the belt con- 
necting the handwheel to the graduated 
disk, indicates that perfect contact is estab- 
lished. The belt insures the application of 
the same measuring pressure to the anvils 
each time. The graduated disk may be 
spun quite rapidly for setting up, but when 
taking a reading it must be brought up 
slowly until the belt slips. When contact 
has been secured, the zero arm D is set so 
that its zero line coincides with the zero 
mark on the graduated disk, the knurled 
knob FE maintaining this setting. The inch- 
blocks are then removed and the work in- 
serted in place. 

The work may be placed on the square 
bar used in setting the anvils; however, in 
this case the bar is inserted in the machine 
with the flat surface uppermost as illustrated 


MACHINERY 69 


in Fig. 3. The work-table shown in front of the machine in 
Fig. 1 is employed for supporting the work as illustrated in 
Fig. 2. Two of these tables are furnished. The height be- 
tween the axes of the anvils and the top surface of this table 
is 314 inches. 

The measuring spindle is mounted in split adjustable 
bearings located on each side of the graduated disk. At- 
tached to the rear end of the spindle is an’ arm which 
straddles a fixed pin. This pin may be deflected slightly by 
means of adjusting screws, due to its being thinned down 
at the inner end. This arrangement serves to compensate 
for any exceedingly slight lead error in the screw, because 
as the arm moves along the pin when the latter is deflected, 
a slight turning movement is imparted to the spindle rela- 
tive to the nut which offsets the amount of lead error that 
may exist in the screw. Springs on each side of the spindle 
at the rear end continually hold the side of the disk hub 
against the bearing, and thus eliminate errors due to end- 
wise lost motion. Should the thread in the nut show ap- 
preciable wear, it may be taken up by tightening the steel 
collars around the hub of the index-wheel. 

The spindle is graduated to 0.050 inch, which represents 
the amount that the spindle moves horizontally per turn 
of the disk. The disk has fifty main graduations with 
numbers indicating thousandths of an inch, and subdivi- 
sions reading directly to ten-thousandths of an inch. As 
the five hundred divisions on this 5-inch disk are not very 
closely spaced, it is easy to estimate subdivisions of the 
0.0001-inch graduations. The footstock is held in alignment 
by a key engaging a keyway on the under side of the bed. 


POWER CLAMPING DEVICE FOR DRESES 
RADIAL DRILLING MACHINES 


Radial drilling machines built by the Dreses Machine 
Tool Co., 227-239 W. McMicken Ave., Cincinnati, Ohio, are 


. now being equipped with a clamping device which receives 


power from the vertical driving shaft of the machines for 
clamping the column after the arm has been swung to 
bring the drill spindle into a new position. The device 
clamps the column without the operator having to change 
his position when drilling with the head near the outer 
end of the arm. A rear view of a machine equipped with 
this power clamping device is here illustrated. It will be 


Dreses Radial Drilling Machine with Power Clamping Device for Column 
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Fig. 1, Oilgear Broaching Machine with Cutting and Return Speeds ranging from 48 to 360 Inches per Minute 


seen that the vertical driving shaft extends through a small 
oval box in back of the column. By means of a set of 
friction clutches in this box, the vertical screw which pro- 
jects from the lower end of the box can be revolved either 
in a clockwise or in a counter-clockwise direction. On this 
screw is mounted a nut which is attached to a forked lever. 
The hub of this lever has a tapped hole, the threads of 
which engage those of the column binding screw. 

The friction clutches are operated by a cam attached to a 
vertical splined shaft that extends to the top of the machine 
from the left-hand side of the oval box. This shaft is geared 
to a horizontal splined shaft that extends to the outer end 
of the column. The horizontal shaft is swiveled to throw 
the friction clutches into mesh, by means of levers and 
links which move along the arm with the drill head. The 
friction clutches are self-releasing. This power clamping 
device does not interfere with the use of the hand device. 


OILGEAR HIGH-SPEED BROACHING 
MACHINE 


Broaching at unusually high speeds, a practically un- 
limited choice of speeds within a given range, and an 
‘automatic control of the cut- 
ting and return speeds inde- 
pendently of .each other, are 
the principal features of a 
hydraulic broaching machine 
recently developed by the 
Oilgear Co., 60-64 27th &t., 
Milwaukee, Wis. Both the 
cutting and return speeds 
range from 48 to 360 inches 
per minute. A standard “Oil- 
gear” variable-stroke pump, 
similar in design and opera- 
tion to that used in variable- 
speed drives built by this 
company, delivers a_ steady 
flow of oil to a double-acting 
cylinder, the piston-rod of 
which is connected to a slid- 
ing head operating on the 
ways of a U-shaped trough. 
Fig: 2 shows a close-up view 
of the pumping apparatus. 

The amount of oil delivered 
to the cylinder depends upon 
the length of pump stroke, 
which may be varied from 


Fig. 2. 


zero to a maximum. As the speed of the piston travel depends 
upon the amount of oil pumped into the cylinder, this speed 
can be changed at will by merely changing the pump stroke. 
The fast operation of the machine is attributed mainly to 
this method of control. The cutting stroke is started with- 
out shock and the pull is steady. The slight variations in 
speed obtainable provide for selecting the correct speeds 
for different materials and different styles of broaches, the 
higher speeds being employed for light cutter-bar work, and 
the slower speeds for heavier jobs. 

Automatic stops may be set for securing any desired 
length of cutting stroke, and this length will remain fixed. 
There is no danger of over-running, and consequently the 
broach will not be pulled beyond the reducing bushing and 
caught on the reverse stroke. Reversal at either end of 
the stroke is effected by simply pressing a push-button. In 
addition, the control may be set for automatic reversal. 
An emergency control lever enables the operator to stop 
the machine instantly at any point of the stroke. 

Quick-acting relief valves prevent the pulling apart or 
the buckling of a broach under abnormal load conditions 
on either the cutting or return stroke. These valves, one 
of which is placed on the cutting end of the cylinder and 
the other on the return end, 
automatically relieve the 
pressure and stop the opera- 
tion of the machine whenever 
the pressure reaches a pre- 
determined point. 

The machine can be driven 
by belt from a lineshaft or 
by a motor. When a motor 
drive is employed, the motor 
is mounted above the main 
cylinder on an _ adjustable 
support. The following ex- 
ample is given as being typi- 
cal of the performance of 
this machine: In broaching 
four solid keys in a differential 
bevel gear made of 0.22 per 
cent carbon steel and having 
a 144-inch bore, 2 inches long, 
the cutting speed was 288 in- 
ches per minute and the re- 
turn speed 312 inches per 
minute. The average cutting 
time for this part was 6% 
seconds. 

The principal specifications 


Close-up View of the Oilgear Variable-stroke Pump 
employed in driving the Broaching Machine 
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Fa SENTERLESS 


Fig. 1. Reeves Improved Centerless Grinding Machine, Suitable 
for grinding Shouldered, Tapered, or Straight Work 
of this machine are as follows: Pulling capacity 16,000 
pounds (equivalent to that required for a 2-inch square 
broach designed according to standard practice); maximum 
stroke, 56 inches; diameter of hole in faceplate, 5 inches; 
vertical adjustment of draw-head, 154 inches above and 15% 
inches below center; size of motor recommended for driving 
machine, 10 horsepower; approximate weight of machine, 
2900 pounds; and floor space required, 16 feet by 26 inches. 


REEVES CENTERLESS GRINDER 


A number of improvements have been made in the center- 
less grinding machine now being built by the Reeves Pulley 
Co., Columbus, Ind., which was described in June, 1919, 
Macuinery, at the time that it was placed on the market 
by the Gardner Machine Co., Beloit, Wis. A general view 
of the redesigned machine is shown in Fig. 1. Among the 
most important of the improvements is a patented drop-in 
work-rest, which adapts the machine for grinding shoul- 
dered, taper, or straight work, including valve stems, 
shackle bolts, and similar 
parts. This work-rest con- 
sists of a steel bar having a 
hardened and ground edge 
which supports the work in 
a horizontal position between 
the two grinding wheels. On 
top of ‘the bar there is an ex- 
tended guide slotted to pro- 
vide an opening just large 
enough to receive the work. 
On the sides of the bar are 
guide walls which hold the 
work in a straight line cen- 
‘trally between the two grind- 
ing wheels. A stop may be ad- 
justed for grinding rolls of 
different lengths. This stop 
permits the rolls to extend 
in between the wheels just far 
enough to grind them with- 
out touching the shoulder. 

A special feature of this rest 
is that it is mounted on rollers 
which permit it to be drawn 
forward, raised to allow the 
work tobe entered lengthwise 


Ames ‘Junior’? Universal Attachment for Use with Dial Gage Head 
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Fig, 2, Close-up View of the Reeves Centerless Grinding Machine, 


showing the Work-rest for Shouldered Parts 


5 inches or less above the grinding point, and lowered to the 


grinding position. Thus the piece is centered and ground 
its entire length and produced concentrically. This diamond 
dresser is adjustable for dressing the wheel to the necessary 
angle for grinding work to a taper. Provision is made for 
obtaining correct wheel balance, which is so essential in 
precision grinding. The balancing is accomplished without 
removing the wheel from the chuck by means of holes which 
are drilled around the chuck close to its periphery to receive 
balancing pins. These pins are placed in holes opposite 
the points where there are heavy spots in the grinding wheel 
and counterbalance them. Permanent balancing ways are 
regularly bolted to the base of the machine, and a tapered 
balancing arbor is furnished for the chuck. 


AMES DIAL GAGE UNIVERSAL 
ATTACHMENT 


A universal attachment intended for use in connection 
with “Junior” dial gage heads manufactured by the B. C. 
Ames Co., Waltham, Mass., is 
now being placed on the 
market by the same concern. 
From the illustration it will 
be seen that the attachment 
provides for holding the gage 
in every conceivable position 
in the vertical plans. The 
vertical rod may also be in- 
serted in the horizontal holes 
of the clamp to hold the dial 
gage in various positions in 
the horizontal plane. The 
clamp provides means for at- 
taching to a large variety of 
objects. This equipment is 
especially useful in checking 
the straightness of crank- 
shafts, camshafts, and valve 
stems, the lift of valves and 
valve cams, the thickness of 
piston-rings, shims, bearing 
liners, etc., diameter of pis- 
tons, and accuracy of many 
parts. The attach- 
ment may be furnished with 
the Ames cylinder gage outfit. 


other 
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UNITED STATES LATHE GRINDING 
ATTACHMENT 


An external and internal electric grinder which may be 
attached to lathes as shown in the accompanying illustra- 
tion is a recent product of the United States Electrical 
Tool Co., 6th Ave. and Mount Hope St., Cincinnati, Ohio. 
This attachment may be applied to all lathes having a 
swing of 10 inches or more. The angle-plate of the grinder 
is bolted to the tool-rest of the lathe. The grinding spindle 
ig mounted on the front of the angle-plate and may be 
clamped in various positions by means of two screws. It 
has a vertical adjustment of 4 inches and may be set at an 
angle for jobs requiring such a setting. The same spindle 
is used for both internal and external grinding. 

The motor is mounted on the opposite side of the angle- 
plate from the spindle by means of a hinge pin. This pin 
allows the motor to be swung either toward the front or 
back to facilitate the changing of belts or to tighten them. 
The motor is of the universal type for operation on either 
direct or alternating current of 60 cycles or less. Both the 
motor and grinding spindle are fitted with ball bearings. 
Among the standard equipment are included three pulleys 
which give spindle speeds of 30,000, 16,500, 9500, and 5500 
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United States Electric Grinder attached to the Tool-rest of a Lathe 


revolutions per minute; one wheel 6- by *%- by 1%-inch for 
external grinding, and one wheel 1- by 44- by 14-inch for in- 
ternal grinding. Any. size of wheel from an abrasive pencil 
to 6 inches in diameter can be used. The weight of the 
grinder is about 44 pounds. 


HENDEY PLAIN-GEARED ENGINE 
LATHE 


For light manufacturing purposes and for use in technical 
and vocational institutions, the Hendey Machine Co., Tor- 
rington, Conn., has brought out the plain-geared 12-inch lathe 
here illustrated. The headstock, tailstock, carriage, apron, 
and lead-screw are of the Hendey standard design. The 
machine is driven from a two-speed countershaft. This 
countershaft and the headstock construction provide sixteen 
speeds for the spindle. Change-gears and a belt running 
ever three-step cone pulleys at the headstock end of the 
bed supply the necessary number of feed changes for cutting 
threads from two to thirty-six per inch. The lead-screw is 
1 inch in diameter and has six threads per inch. 

A guard which encloses the feed belt and change-gears 
was removed from the machine at the time the photograph 
was taken. The starting, stopping, and reversing of feeds 
are controlled from the apron. The cross-feed screw is 
graduated to thousandths of an inch. The bed is regularly 
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Hendey 


“Junior Model’’ 12-inch Engine Lathe 


furnished in 4% 5- and 6-foot lengths, but longer beds may 
be supplied. The cabinet leg has shelves and partitions 
for storage of the change-gears and other small parts. All 
attachments designed for the Hendey standard 12-inch lathe 
are applicable to this machine. Some of the principal di- 
mensions are as follows: Diameter of hole through spindle, 
15/16 inch; distance between centers, 2714 inches; actual 
swing over bed, 1254 inches; and swing over carriage 714 
inches, 


HAMMOND WALL OR POST BRACKET 
DRILL 


A bracket drill designed by the Hammond Mfg. Co., 6545 
Carnegie Ave., Cleveland, Ohio, to be attached to a post or 
wall and used for light drilling operations on electrical parts 
or similar work is here illustrated. The equipment has a 
Crilling radius of 42 inches. It is driven by means of a 
tight-and-loose pulley countershaft which transmits power 
through bevel gears to an upright shaft situated close to 
the. base end of the bracket.. This upright shaft, in turn, 
drives the spindle through pulleys and an intermediate 
shaft. 

The countershaft yoke may be set in any position to suit 
an overhead drive, and is provided with a convenient belt 
shifter. By having the bracket arms swing on stationary 
sleeves, undue pressure on the driving shafts is eliminated. 
The spindle is equipped with a ball thrust bearing. and a 
spring counterbalance. The quill of the spindle is made of 
steel and has bushed bearings and a rack cut from the solid. 

Some of the principal specifications are as follows: Spin- 
dle traverse, 214 inches; size of Morse taper hole in spindle, 
No. 2; drilling capacity in steel, 34 inch; speed of counter- 
shaft pulleys, 400 revolutions per minute; and spindle speeds, 
500 and 1300 revolutions per minute. ‘ 


Hammond Bracket Drill designed to be attached to a Post or Wall 
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Cleveland Electric Pyrometer for recording Temperatures up to 
2500 Degrees F, 


CLEVELAND ELECTRIC RECORDING 
PYROMETER 


An electric pyrometer for recording temperatures from 
0 to 2500 degrees F. in steel-treating furnaces, ceramic 
kilns, etc., is now being placed on the market by the Cleve- 
land Instrument Co., 1988 E. 66th St., Cleveland, Ohio. 
This pyrometer is of a construction which permits any 
number to be operated by one master clock. The chart is 
18 inches in diameter and scaled for either thermo-electric 
or resistance systems. The record is made by burning a 
small hole in the chart from the point of the galvanometer 
needle to the arc circle. The galvanometer is of the ‘“Uni- 
pivot” suspension type in which the moving element or 
indicator is suspended by a phosphor-bronze member which 
is supported by one sapphire jewel and a steel pivot. The 
pivot supports only one-tenth of the weight of the moving 
element and thereby overcomes fragility. The relays are 
operated by 6-volt storage batteries. 


WOOD’S IMPROVED FRICTION CLUTCH 


An improved “Universal Giant” friction disk clutch man- 
ufactured by T. B. Wood’s Sons Co., Chambersburg, Pa., has 
been especially designed to withstand severe shocks such 
as are produced. in starting a machine, a battery of ma- 
chines, or an entire plant. This clutch has a new type of 
fireproof friction lining which is called by the manufac- 
turers ‘Non-burn.” It is said that this lining has a con- 
siderably higher coefficient of friction than wood blocks and 
other materials previously used in the clutch and that the 
lining will not burn out. 

The clutch is of the floating disk type and may be fur- 
nished with one, two, or three disks. It is made in sizes 


Wood’s ‘Universal Giant’’ Friction Clutch which is provided with a 
Fireproof Lining 


MACHINERY 73 


having rated capacities of from 5% to 480 horsepower at a 
speed of 100 revolutions per minute. This clutch is also 
still being made with wood blocks for installations in which 
the service does not require the improved type. 


BECKER CHERRYING ATTACHMENT 


Profiling in both the vertical and the horizontal plane on 
vertical milling machines built by the Becker Milling Ma- 
chine Co., 677 Cambridge St., Worcester, Mass., has been 
made possible by means of a cherrying attachment lately 
developed by this concern... From the illustration it will 
be seen that a bracket provides for holding a vertical former- 
pin which can be adjusted up and down and locked in posi- 
tion by means of two nuts, the upper of which is graduated 
to thousandths of an inch. In an operation, this former-pin 
moves over a block having surfaces similar to those that 
are to be produced on the work. The cutter, of course, fol- 


Attachment which adapts Becker Vertical Milling Machines for 
Profiling Operations 


lows these movements. There are three holes in the bracket 
for the former-pin, which permits the positioning of the pin 
in line with the machine spindle or either 4 or 8 inches 
back of the spindle center. This allows more flexibility as 
to the location of the former-block. 

The former-block, as previously mentioned, is the same 
shape as the hole to be cherried, which in the majority of 
cases is semicircular. However, other shapes can be pro- 
duced as, for example, an elliptical surface or an inclined 
surface having perhaps a fillet at one or both ends. The 
former blocks are designed to be attached to a plate and 
they may be moved lengthwise to any position on the plate 
and clamped by means of T-slots. The plate spans the work 
and is clamped to it on both sides, the clamping mean 
being adjustable so that the plate may be clamped on blocks 
of various widths. 

In order to illustrate the use of this attachment, it will 
be assumed that it is desired to cut a semicircular depres- 
sion having blind ends. The operator first selects a two- 
lipped cutter with the same radius on the end as the allow- 
able fillet at the blind end of the hole and having a taper 
corresponding to the customary draft on dies. The cutter 
is fastened in the machine spindle in the usual way, and a 
former-pin is selected with one end having the same size 
fillet as the cutter end. The pin is placed in one of the 
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bracket holes” and 
adjusted to the for- 
mer-block, which 
has previously been 
clamped in position 
on the holding plate. 

The machine is 
started, and with 
the former-block as 
a guide for the cut- 
ter, the operator 
starts at the top of 
one side of the for- 
mer-block and _ by 
using the cross and 
vertical feeds, pro- 
ceeds to the lowest 
point of the block. 
Then starting at the 
top of the other side 
of the block, he 
again proceeds’ to 
the lowest point, 
this time, of course, 
using the reverse 
cross feed. If it is 
necessary to take a 
second cut, the former-pin is adjusted vertically as many 
thousandths inch as required, and the cutting operation is 
repeated. Weights may be placed on the attachment to 
counterbalance the head. Patents are pending on the de- 
sign of this attachment. : 


Pulleys, 


DIAMOND PULLEY-GRINDING MACHINE 


Convex, concave, or flat surfaces can be quickly finished 
on such work as pulleys, wheels, and rollers by means of a 
grinding machine recently brought out by the Diamond 
Machine Co., 9 Codding St., Providence, R. I. The edges 
oi the work can also be finished by the use of the attachment 


shown to the right of the machine in the accompanying © 


‘illustration. The principle upon which the design of the 
machine is based is the same as that employed in the 
Diamond pulley grinding fixture described in February, 1921, 
MACHINERY. The grinding is accomplished by rotating the 
pulley against the ring-wheel. If the pulley is brought 


Diamond Grinding Machine for finishing Convex, Concave, and Flat Surfaces on 
Wheels, Rolls, ete, 
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against the inner 
edge of the wheel, 
the crown will have 
the same radius as 
the inside of the 
wheel, and if the pul- 
ley is rotated against 
the wheel face it will 
be ground flat. By 
bringing the pulley 
to the outer edge of 
the wheel, negative 
grinding or a con- 
cave face will result. 

The grinding speed . 
may be varied by 
changing back-gears. 
The spindle is equip- 
ped with ball bear- 
ings and runs at the 
rate of 1500 revo- 
lutions per minute. 
It is driven from 
the motur through a 
silent chain, the mo- 
tor being of 10 horse- 
power capacity and 
iunning at 1800 revolutions per minute. The ring-wheel is 
14 inches outside diameter and has a 1-inch face. The ma- 
chine is equipped with three guards that adequately enclose 
the work during an operation, these guards having been 
removed at the time the photograph was taken. A vertical 
pump is supplied for wet grinding. The edge facing attach- 
ment can be put on the machine or removed in from two 
te three minutes. Its correct alignment with the machine 
is assured by dowels and large holding-down screws. The 
attachment weighs about 50 pounds. The machine has a 
capacity for work from 2 to 18 inches in diameter and 1 to 
6 inches in face width. It weighs about 2000 pounds. 


CINCINNATI GEARED-HEAD LATHES 


A line of geared-head lathes made in sizes of from 16- to 
30-inch swing and capable of developing a horsepower double 
that of other lathes of the same nominal size manufactured 
by the Cincinnati Lathe & Tool Co., 3207-11 North St., Oak- 
ley, Cincinnati, Ohio, has been added to the line of machine 


Cincinnati Geared-head Lathe which is built in Sizes ot from 16 to 30 Inches Swing 
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tools built by this concern. 
When the lathes are motor- 
driven, the motor is mounted © 
either on the headstock or 
on the rear of the cabinet leg 
and connected to the machine 
by a chain or belt running 
over an idler pulley. When 
driven from a __ lineshaft 
through a single pulley, either 
a rod running along the top 
of the lathe as shown, or a 
handle on the front of the 
headstock, is furnished for 
starting and stopping. An 
apron control can also be supplied when desired. 

These lathes are equipped with a power disk clutch and 
a brake having a neutral position in which the spindle is 
entirely disengaged from all gearing. This feature eliminates 
the flywheel effect of heavy gears on a spindle, and is a 
time-saver in centering irregular work in a chuck or in 
machining small parts in which the chucking time is a 
large factor. 
by manipulating the three handles on the front of the 
headstock. The 16-inch lathe has a spindle-speed range of 
from 13.5 to 400 revolutions per minute in geometrical pro- 
gression. It is said that the spindle speeds can be changed 
throughout the entire range in twelve seconds. 


U. 8S. WELDING AND HEATING 
TRANSFORMER 


A transformer intended for use on welding and heating 
equipment subjected to extra hard service, and ‘where a 
high power is necessary, is now being placed on the market 
in various sizes by the U. S. Electric Welder Co., 327-328 
Permanent Bldg., Cleveland, Ohio. The illustration shows 
the transformer as manufactured for mounting vertically 
on a butt-welder. However, it is also made in a horizontal 
type for mounting on other types of equipment. 

The support for the core and the primary and secondary 
coils is designed to prevent humming or shifting of these 
parts. The cooling surfaces in the primary and secondary 
coils are sufficiently large to insure that the temperature 


U. S. Electric Welding and Heating Transformer 


Starrett One-inch Micrometer Caliper 


Twelve spindle speeds are quickly obtainable | 
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will be kept within safe lim- 
its during heavy overloads. 
It is stated that the temper- 
ature never rises above the 
room temperature more than 
50 degrees C. The secondary 
coil is built up of heavy 
drawn copper bands which 
are securely insulated and 
supported. An internal auto- 
matic reactance prevents the 
current from reaching dan- 
gerous limits, eliminating 
breakdowns and _ increasing 
the welder’s speed and power. 


STARRETT ONE-INCH MICROMETER 
CALIPER 


A No. 435 micrometer caliper which has just been added 
to the line of mechanics’ tools manufactured Dymunenaeiss 
Starrett Co., Athol, Mass., is shown in the accompanying 
illustration. This micrometer has a range of one inch. All 
its details have been proportioned to insure long life. The 
screw is 0.312 inch in diameter and the contact point 0.270 
inch. The frame is a drop-forging and is coated with black 
enamel. Decimal equivalents are marked around the 
thimble. 


HYDRAULIC FLANGING PRESS 


A very large hydraulic press capable of exerting a pres- 
sure of 435 tons has been built by the Hydraulic Press Mfg. 
Co., 84-88 Lincoln Ave., Mount Gilead, Ohio, for flanging 
plates used in constructing Murphy car ends. This press 
will flange steel plates cold up to 5/16 inch thick by 10 feet 
long. It is equipped with two 20-inch rams, and two 5%4- 
inch auxiliary cylinders are used for returning the platen 
after an operation. All movements of the press are con- 
trolled by a three-way poppet-type high-pressure valve which 
is operated by the manipulation of a single hand-lever. 
The cylinders, platens, housings, etc., are steel castings. 
The press has a stroke of 24 inches and a maximum dis- 
tance between platens of 36 inches. The total weight is 
approximately 42 tons. 


Large Hydraulic Press for flanging Steel Plate Cold 
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BROWN & SHARPE 
UNIVERSAL 


MILLING MACHINES 


Adaptable Machines for Accurate Work 


When a new milling machine is added to the shop equipment, there is usually 
some definite job in view for it. It may be a lot of big, heavy castings, fol- 
lowed by another lot of the same kind. Or between jobs there may be a large 
fixture to mill. 


Extremely accurate on large fixtures 


As for fixtures—your toolmakers may have had difficulties with an occasional 
big fixture—heavy, bulky—demanding accurate work to close limits. The man- 
ner in which the larger Brown & Sharpe Universal Milling Machines handle 
such tasks reveals their essential strength and precision. They are accurate, 
handy, thoroughly capable machines. 


Always available for production work 


If, when the fixture is finished, another production job is scheduled—there’s 
the machine—put it to work. You’ll find it has plenty of strength and stamina 
for all the work you can give it. 


In our complete line is the machine for your work 


Your problem may be quite different from the one outlined here. Whatever 

your problems are, send for our General Catalog listing our entire line, includ- 

ing six styles of milling machines covering a broad range of sizes. Become ac- 

eee with the details and specifications of these machines. Ask for Catalog 
07137 


September, 1922 _ MACHINERY 85-B 


BROWN & SHARPE 
COARSE-TOOTH 
MILLING CUTTERS 


The advantages of coarse-tooth cutters 


Among the many types and styles of modern cutters, 
Brown & Sharpe Coarse-Tooth Milling Cutters possess 
advantages which deserve consideration. 


Take heavy cuts at small power cost 


Two distinct economies are secured by this coarse- 
tooth design. <A larger amount of metal is removed 
per unit of time and the power consumed is less per 
unit of metal removed. Taking heavier cuts at reduced 
power cost means money saved on every job. 


No vibration or chatter 


This coarse-tooth construction enables every tooth to 
remove a proportionately large amount of material. 
These substantial cuts eliminate vibration and chatter, 
producing a surface noticeably free from chatter 
marks. Finishing a surface in a single deep cut is 
customary practice with coarse-tooth cutters. 


The wide spaces between teeth allow the cutting edges to be well backed up. 
This added support gives each tooth a strength greater in proportion than the 
increase in work of which each tooth is capable. This means that although 
each tooth removes a larger chip there is still a surplus of strength to meet an 
emergency. These cutters take deep, rapid cuts without danger of failing. 


An effective angle of rake An increased spiral angle 


The angle of rake is sufficiently acute to give a sharp cutting edge without 
diminishing tooth strength. This rake gives the teeth a freer cutting action, 
which rids the cutter of any tendency to push or drag. The resulting decrease 
in friction leaves the teeth cooler—and a cool cutter does more work with 
fewer sharpenings. The increased spiral angle 
on wide cutters gives them a shearing action 
with portions of several teeth cutting at the same 
time. Freedom from chatter and “banging” of 
the teeth is the result. The cutting action becomes 
continuous. 


Proved reliability 


With these features in mind, consider the milling 
jobs where you can use Coarse-Tooth Cutters to 
advantage. They will increase production and 
lower operating costs. Insist on the name 
BROWN & SHARPE. It is a guarantee of cut- 
ter quality. 


Send for Catalog No. 28 describing our cutters 


BROWN & SHARPE MFG. CO. 


Providence, R. I., U.S. A. 
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GREENFIELD PIPE WRENCH 


A pipe wrench of simple construction, having the end 
opening common to machinists’ wrenches, has recently been 
placed on the market by the Greenfield Tap & Die Corpor- 
ation, Greenfield, Mass., under the trade name of “Little 
Giant.” This wrench consists of three parts, a combined 
handle and jaw, a movable jaw, and a steel adjusting nut. 


Greenfield ‘‘Little Giant’? Pipe Wrench the Design of which permits 
its Use in Close Quarters 


The combined handle and jaw and the movable jaw are drop- 
forgings, and all three parts are heat-treated. 

Both the main and the movable jaws have teeth which 
grip the pipe. The main jaw has teeth on both sides, and 
the movable jaw can be reversed so that it is possible to grip 
work between it and either of the sets of teeth on the main 
jaw. This design considerably lengthens the life of the 
wrench. On the larger sizes, the main jaw is provided with 
two additional sets of teeth on the part where it joins the 
handle. 

The wrench is manufactured in 8-, 10-, 14-, 18- and 24-inch 
sizes. It is claimed that the 14-inch wrench has repeatedly 
stood stresses in excess of 4700 inch-pounds without slipping 
or bending. The Army and Navy specifications for a wrench 
of this size only require that it withstand a stress of 2800 
inch-pounds. 


EDLUND ADJUSTABLE BORING HEAD 


An adjustable boring head designed for both tool-room 
and manufacturing purposes has been placed on the market 
by the Edlund Machinery Co., Inc., Box 57, Cortland, N. Y. 
The body of the head carries a round plunger into which 
the boring-bar is secured. The position of 
the boring-bar relative to the axis of the 
head is adjusted by means of a feed-screw. 
A stiff spring provides for taking up any 
wear of the feed-screw and thus eliminates 
backlash. The feed-screw is fitted with a 
dial which is movable relative to the screw, 
so that it is always possible to start turning 
the screw with the dial positioned with its 
zero graduation opposite the scribed line 
of the head. A long taper key locks the 
plunger in position. The head is simple in 
construction and all moving parts are hard- 
ened and ground. 

This tool is being manufactured in four 
sizes; the No. 0 size takes a 44-inch boring- 
bar, may be offset 14 inch from the center, 
and will bore holes from % to %4 inch diam- 
eter; the No. 1 size takes a 14-inch boring-bar, may be offset 
4 inch from the center, and bores holes from % to 1% in- 
ches in diameter; the No. 2 size takes a 34-inch boring-bar, 
may be offset 54 inch from the center, and bores holes from 
®, to 2 inches in diameter; and the largest size (the No. 3) 
takes a 114-inch boring-bar, may be offset 1144 inches from 
the center,.and will bore holes from 114 to 3% inches in 
diameter. 
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NEW MACHINERY AND TOOLS NOTES 


Profiling and Milling Machine: Robbins Machine Co., 
42 Lagrange St., Worcester, Mass. A vertical-spindle pro- 
filing and milling machine which differs considerably from 
customary design. The cross-feed screw is operated through 
helical gears from a handwheel in the same plane as the 
traverse handle. This design enables the operator to feed 
the table both crosswise and lengthwise simultaneously. 
The lengthwise traverse of the table is 12 inches, and the 
cross movement 7 inches. The knee may be moved 6 inches 
vertically, and the spindle 2% inches. 

Welding Machine: 
74 Brookline Ave., Boston, Mass. An automatic welding 
machine on which the torch is mounted at one end of a 
connecting-rod that receives motion through a crankpin at 
the other end. The welding rod passes through the cen- 
ter of the torch and is fed by gravity. The torch will travel 
in an egg-shaped path of which the proportions may be 
changed, and, in addition, the entire machine may receive 


motion at right angles to the mean of the motion imparted © 


to the connecting-rod. An additional torch which precedes 
the welding torch and preheats the metal, is supplied for 
heavy welds. j 

Electric Nut-, Screw-, and Stud-setter: Elecdrive Mfg. 
Co., Inc., Drawer 34, Syracuse, N. Y. An electric tool for 
setting nuts, cap-screws, wood-screws, and studs. The spin- 
dle of the tool can be driven in both clockwise and counter- 
clockwise directions to permit it to be used for screwing 
left-hand nuts and unscrewing right-hand ones. It is manu- 
factured in both portable and stationary types. The portable 
tool resembles an electric drill and operates from an elec- 
tric light socket supplying either direct or alternating cur- 
rent. The stationary type is intended for connection to a 
power line. A special feature provides for the slow setting 
of nuts or screws, obviating the stripping of threads, strain- 
ing of bolts or injury to the tool. Nuts may be picked up 
from the bench with the tool running at full speed. 

Polishing and Buffing Lathes: Mitchell Engineering Co., 
Springfield, Ohio. A line of polishing and buffing lathes of 
which the No. 5 has two independent spindles. With this 
construction the stopping of one spindle for changing wheels 
or for other causes does not interfere with the operation of 
the second spindle. - Hither or both spindles may be re- 
moved with their bearings by releasing clamps and may be 


Edlund Adjustable Boring Head made in a Number of Sizes for Tool-room and 
Manufacturing Use 


readily replaced without. disturbing the alignment. The 
No. 5 machine may be driven by a motor mounted’ in the 
base connected to the spindles by belt. The No. 6 machine 
has a single spindle arranged for carrying a wheel on each 
end. .The distance between the wheels on the No. 5 ma- 
chine is 57 inches, and the diameter of the flanges is 4 
inches. The approximate weight of the machine is 950 
pounds. 


General Welding & Equipment Co., 


i) 
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Good 


design 
ina 
vital 
spot— 


—The main 
spindle bearing 
of the Cincinnati 


Milling Machine 


PAGcntamitt. fires cir. The main spindle bearing is the very heart 

ei of the miller. We recognized this when 
we developed our special design many 
years ago. 


. Because of its proved excellence we are 
Oeil dewetall using it today. 
grooves. 


It consists of a cast iron box with a 
special composition lining, composed of 
90% tin and no lead. But its value is not 
entirely in this unusual material. The 
way we make it has much to do with its 
SUCCESS, 


The bearing 
metal cast 
in place 


The bearing metal thor- 
oughly compressed and 
forced into the grooves, 
rendering it dense and 
homogeneous. It becomes 
an integral part of the 
east iron box and will not 
work loose. 


This bearing has proved so very satisfac- 
tory that we believe it to be unsurpassed. 


We submit it as another example of Cin- 
cinnati Miller excellence. 


The finished bear- 
ing. It is bored, 
accurately reamed, 
oil grooved and 
then ground on the 
outside concentric 
with the bearing. 


Ask for our New Book, 
**Tool Room Methods’’ 


Cincinnati Milling Machine 


Cincinnati, Ohio 
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TENDENCIES IN GRINDING MACHINE 
DESIGN 


Machine tool design constantly tends toward the elimin- 
ation of overhead driving belts. In grinding machines, 
especially, recourse has been made to several methods of 
power transmission for driving the headstock spindle. 
Among these methods are included a drum supported by 
pedestals, and arrangements of gears and shafts. In some 
designs a constant-speed motor is mounted on the headstock, 
and the spindle is driven either through cones and clutches 
or trains of gears. 

What appears to be the ideal plan for driving the head- 
stock spindle is to embody a variable-speed motor in the 
headstock casting. A headstock of such a design is now 
in the experimental stage at the works of the Norton Co., 
Worcester, Mass. The photographs here reproduced were 
taken from drawings of a 14-inch headstock in which is 
placed a 2-horsepower variable-speed direct-current motor. 
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PERSONALS 


A. M. Lrnpstery, chief engineer of the Alvord Reamer & 
Tool Co., Millersburg, Pa., has been placed in charge of the 
advertising department of that company. He will continue 
his duties as chief engineer, coordinating the work of the 
two departments. Previous to his association with the 
Alvord Reamer & Tool Co., Mr. Lindsley was connected with | 
the Cincinnati Milling Machine Co., Cincinnati. 


Wiiiam H. Louiey, special representative for the Stand- 
ard Parts Co., Cleveland, Ohio, sailed for Hurope, August 1. 
Mr. Lolley will negotiate with German and French interests 
for the manufacture and sale of Bock taper roller bearings 
on the Continent. He will also visit the British Bock Bear- 
ings, Ltd., which was organized last year for the manutfac- 
ture and sale of Bock bearings in the British Isles and 
possessions. 


A. T. Doup, Philadelphia, Pa., has acquired the Precision 
& Thread Grinder Mfg. Co., located at 1 S. 21st St. Phil- 
adelphia. Mr. Doud is a graduate in mechanical engineer- 
ing of Purdue University. He was formerly mechanical 
engineer for the Hale & Kilburn Co., of Philadelphia; 


Fig, 1. 
is embodied in the Headstock Casting 


The motor speed variation is 3 to 1. In the event that this 
drive proves particularly satisfactory, it will probably be 
used by builders of grinding machines in general. 


* * # 


NEW APPLICATION OF OXY-ACETYLENE 
CUTTING 


A machine which has created considerable interest during 
its development in England is the Godfrey oxy-acetylene 
cutting machine. In its present state it is a very. efficient 
machine, working with an oxy-acetylene cutting blow-pipe 
in place of an edge tool. All cutting movements and the 
supply of oxygen in the correct proportions to suit the 
rate of feed are automatically controlled. In the latest 
model the oxygen is preheated prior to its passage through 
the blow-pipe, and this not only provides much cleaner cuts, 
but also speeds up the rate at which the blow-pipe can be 
fed. It is now possible to cut through %4-inch mild steel 
plate at 17 inches per minute. One of the uses to which 
this machine is being put is the cutting of locomotive motion 
links. Links. have been cut for the Midland Railway, 21%4 
inches thick, with a total length of cut of 80 inches. The 
time taken was 14 minutes, 23 seconds, giving an average 
cutting speed of 5.55 inches per minute. The oxygen con- 
sumed was 38 cubic feet. The finish of the cut surface is 
said to be remarkable for its regularity; in fact, only on 
the running surface is it necessary to apply any other 
finishing operation. 


Headstock Design for Grinding Machines in which a Variable-speed Motor 


End View of the Grinding Machine Headstock 
illustrated in Fig, 1 


Fig. 2. 


general superintendent of the Speakman Co., Wilmington, 
Del., and works manager of the Diehl Mfg. Co., Elizabeth, 
N. J. During the war he was general manager of the Hero 
Mfg. Co., Philadelphia. Since the war he has been manager 
of manufacturing for the American Tube & Stamping Co., 
Bridgeport, Conn. 


HENRY HARNISCHFEGER, president of the Pawling & Har- 
nischfeger Co., Milwaukee, Wis., recently returned from a 
six months’ tour around the world, during which he visited 


_ Japan, China, the Philippine Islands, India, and several of 


the European countries. The object of the trip was to 
investigate the business conditions and trade possibilities 
in the Far East, particularly in Japan, China, and India, 
where the Pawling & Harnischfeger Co. has branches. Mr. 
Harnischfeger was much impressed by the possibilities in 
the Far East, and believes that there is a good market there 
for labor-saving machinery of all kinds. 


* * * 


The production of automobiles reached the highest peak in 
the history of the industry in June, when 261,963 passenger 
cars were completed in addition to 25,912 trucks. It is not 
expected that the production rate for the month of June 
will continue for the remainder of the year. Should it do 
so, it would mean a production of over 2,500,000 cars for 
1922, which is, without doubt, a much higher figure than 
may be expected. If the production reaches 2,000,000 pas 
senger cars for the year, and 250,000 trucks, the automobile 


industry will have to consider that it has had a very active 
year. 
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Take Us Into Your Confidence! 


We frequently run across some pe- 
culiar job that can be done on the 


LUCAS 
Power Forcing Press 


better than on any other machine. 


If you have any jobs requiring pressure 
Let us look them over, maybe we can help. 


Illustrated Circular 
Tells the Whole Story 


WE ALSO MAKE THE 


“PRECISION” 


Lucas MACHINE TOOL Co. @&sesus5) CLEVELAND, Outo, U.S.A. 


FOREIGN AGENTS: Alfred 


Co., Turin, Barcelona, Zurich. Benson Bros., Sydney, Melbourne. VV. Lowener, Copenhagen, Christiania, Stockholm. 


Andrews & George Co., Tokyo. 


b Ltd., Coventry. Soci red Herbert, Brussels. Aux Forges de Vulcain, Paris. 
Herbert, » Co ry clete Anonyme Belge, Alf R. S. Stokvis & Zonen, Rotterdam. 


Allied Machinery 
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TRADE NOTES 


ASSOCIATED ENGINEERS, Inc., Milwaukee, Wis., announces 
that the organization has removed to larger quarters at 373 
Broadway, Milwaukee. 


Herperts MacHInery & Suppty Co., Los Angeles, Cal., 
has recently taken over the exclusive selling rights of the 
machines built by the Gisholt Machine Co., Madison, Wis., 
for the states of Arizona, California, and Nevada. 


ScHEID ENGINEERING CorPORATION, 90 West St., New York 
City, has been appointed metropolitan and export represen- 
tative for the Franklin Moore Co., Winsted, Conn., manu- 
facturer of material handling machinery for industrial 
plants. 

NATIONAL Toot Co., Cleveland, Ohio, has taken over the 
“Save-AH” chuck business formerly conducted by J. C. 
Dufresne, Waltham, Mass. Mr. Dufresne will remain with 
the National Tool Co. as manager of the “Save-All” chuck 
business. 


Cuyicaco FLexisLe SHarrt Co., 1154 S. Central Ave., 
Chicago, Ill., announces that the company’s New York office 
for Stewart industrial furnaces has been removed from 350 
Broadway to 16 Reade St. The office, as before, is in charge 
OLeJouW iazeans 


Van Dresser Bros., 1157 Concord Ave., Detroit, Mich., 
manufacturers of cylinder reboring equipment, announce 
that the sales and distribution of Van Dresser cylinder 
reboring tools will in the future be handled directly by 
Van Dresser Bros. at their Detroit address. 


Wisconsin ELEcTRIC Co., 2551 16th St., Racine, Wis., manu- 
facturer of ‘“Dumore” electrical tools and appliances, has 
appointed HE. S. McGonegal resident sales representative in 
the metropolitan New York and northern New Jersey dis- 
tricts, with offices at 27 Warren St., New York City. 


MILWAUKEE Macuinery Co., Milwaukee, Wis., has moved 
from 124 Second St. to new quarters at 98 W. Water St. The 
new location will be used for offices as well as for a display 
room, and machine tools, electrical equipment and wood- 
working machinery will constantly be on exhibition. 


DIAMANT Toot & Mra. Co., Inc., 95 Runyon St., Newark, 
N. J., has appointed Samuel W. Hay’s Sons, 1410 Keenan 
Bldg., Pittsburg, Pa., exclusive representatives of the com- 
pany for the sale of Diamant standard punch and die sets 
in the territory covered by the counties of Allegheny, West- 
moreland, Washington, Armstrong, Indiana, Cambria, Somer- 
set, Fayette, and Beaver in the state of Pennsylvania. 


MiITrcHELL ENGINEERING Co., Springfield, Ohio, announces 
that it has recently been incorporated for the manufacture 
of a line of polishing and buffing lathes. The products are 
the design of R. C. Mitchell, who for a number of years was 
designer and factory manager for the Webster & Perks 
Tool Co. of the same city. P. A. Schaefer, vice-president 
and general manager of the new company, was formerly in 
charge of sales and advertising for the Webster & Perks 
Tool Co. 


Arr Repuction Sates Co., 342 Madison Ave., New York 
City, announces that the company has under way a program 
of plant expansion of considerable magnitude. Sites have 
been purchased for an Airco acetylene plant at Birmingham, 
Ala.; an oxygen plant at Milwaukee, Wis.; and an acetylene 
plant and a calorene plant at Pittsburg, Pa. Construction 
of the plant at Birmingham has already begun, and plans 
are well under way for the erection of the plants at Mil- 
waukee and Pittsburg. In addition to these new plant 
installations, the company’s facilities for producing oxygen 
from the air will be enlarged in Buffalo and Minneapolis. 
The estimated cost of the proposed additions is over half a 
million dollars. 


VALABHDAS RuNcHorDAS & Co., 70 Apollo St., Bombay, 
India, announce that they are in the market for lathes, 
milling machines, shapers, drilling machines and other ma- 
chine tools for small machine shops. They are also in the 
market for electric motors from 1 to 10 horsepower for 
machine tool and woodworking machinery drives. In ad- 
dition, they are interested in machinery for manufacturing 
phonograph horns at.a production rate of about 500 a month, 
together with machinery for spraying or painting such 
horns as well as machinery for sheet-metal toys, with ma- 
chinery for painting or spraying. They are also in the 
market for machinery for making phonograph needles and 
sewing needles, and for making sheet-metal boxes for 
phonograph needles. 

PRECISION & THREAD GRINDER Mre. Co.. 1 S. 21st St., Phil- 
adelphia, Pa., has been acquired by A. T. Doud of Philadel- 
phia, who will act as president and treasurer of the com- 
pany. F. V. Doud is secretary, and C. A. White, secretary of 
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the Leeds & Northrup Co., will serve with the officers men- 
tioned on the board of directors. F. Rodger Imhoff, former 
sales manager of the company, will be associated with the 
new organization as consulting engineer. The company will 
continue to manufacture its multi-graduated precision 
grinder; its thread lead variator for obtaining precision 
lead from the ordinary lathe lead-screw; its gage-block for 
testing lead-screws and for setting and testing the lead 
variator; and its permanent alignment wheel truing head for 
use on precision grinders, which is also applicable as a tru- 
ing device on any grinding machine where it is necessary 
to shape the wheel face. 
* * . * 


OBITUARIES 


FRANK BURR SMITH 


FraNK Burr SmiTH, works manager of the Bullard Ma- 
chine Tool Co., Bridgeport, Conn., died August 16, at Grace 
Hospital, New Haven, Conn., from an acute attack of ap- 
pendicitis. Mr. Smith was fifty years old. He was born at 
Mohican Springs Farm, Fairfield, Conn., in 1872, and ob- 
tained his early education in the public and high schools 
of Bridgeport. In 1890, he entered the employ of the Bullard 
Machine Tool Co. at their old Broad Street plant as a 
machinist apprentice. Upon the completion of his appren- 
ticeship he was connected with the engineering department, 
but he soon had to go to Colorado on account of bronchial 
trouble. Upon his return to the Hast he was connected 
with a number of firms including the Atlantic Iron Works 
of Boston and the Laird Gold Production Co., with whom he 
served as mechanical engineer. In 1903 he entered the 
employ of the De LaVergne Machine Co. as erection and 
installation engineer. 

In 1911 he returned to the Bullard Machine Tool Co. and 
represented this company in a sales capacity in Chicago, 
Cleveland, and Philadelphia. The last year of his sales 
work he spent in England, but returned in 1915 to Bridge- 
port and became manager of the employment and industrial 
relations department at the Broad Street plant of the Bul- 
lard Machine Tool Co. His efforts in this capacity were 
largely responsible for the harmony that prevailed in the 
Bullard organization during the entire period of intense 
activity following 1915. When all manufacturing of the 
Bullard company was transferred in 1920 to the new plant 
at Black Rock, Mr. Smith was made works manager and 
continued in this capacity until his death. He is survived 
by his wife and a brother, Hubert C. Smith, of Milford, 
Conn. 


COLEMAN SELLERS, JR. 


CoLEMAN SELLERS, JR., president of William Sellers & Co., 
Inc., Philadelphia, Pa., died August 15, after an illness of 
several months, at the age of seventy. Mr. Sellers graduated 
from the University of Pennsylvania, and in 1873 began 
work with the Sellers firm. After serving an apprenticeship 
in the shops of this company for several years, he entered 
the drafting-room, of which he soon became the head. He 
was appointed assistant manager in 1887, becoming at the 
same time a director. In 1902 he was made engineer of the 
company, and in 1905 president, an office which he held 
continuously until his death. 

Mr. Sellers came from a family that in four preceding 
generations had given many evidences of unusual mechani- 
cal and engineering ability. His father, Coleman Sellers, 
was well known as one of the most brilliant mechanical 
engineers of his time. Mr. Sellers, like his father, had many 
interests besides those in mechanical and engineering lines 
—scientific, literary and educational, and was active in the 
civic life of Philadelphia. He played an important part in 
the affairs of the Franklin Institute, and was vice-president 
of the institute at the time of his death. In 1907 he was 
appointed a member of the Board of Commissioners of 
Navigation of Pennsylvania. He took special interest in 
the work of the American Philosophical Society, the Ameri- 
can Society of Mechanical Engineers, the American Society 
of Naval Architects and Marine Engineers, and the Engi- 
neers Club of Philadelphia, of which he was one of the 
founders. He was president of the Philadelphia Chamber 
of Commerce from 1909 to 1913. He also served as chairman 
of the local Draft Board during the early stages of the war, 
and devoted so much time and energy to this work that it 
is believed that it seriously impaired his health and con- 
tributed not a little to his subsequent illness. 

Mr. Sellers was known as a kind and considerate man, and 
as one had an especial sympathy for the young men of his 
profession—those just stepping upon the lower rounds of 
the ladder which he had so successfully climbed. 
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WETMORE Reamers 


help to put quality and 
precision into the famous 


WISCONSIN MOTOR 


Wetmore Shell Reamers 
Used for Line Reaming 


Four Wetmore Shell Reamers used for line 
reaming, (single bar) on the main crankshaft 
bearings of a fire truck motor in the Wisconsin 
Motor Mfg. Co. shops, Milwaukee. 


RS 


FTER severe tests, in competition with other reamers, production officials of 
the Wisconsin Motor Mfg. Co., unhesitatingly endorse Wetmore Expanding 
Reamers. . Not only do they excel in durability, but they insure greater ac- 

curacy and speed—guaranteed, straight round holes—than have been obtained by 
reamers costing almost twice as much. 


You, too, will find that Wetmore Reamers give greater precision, longer life and 
lower reaming costs. Here are some of the features that are making Wetmore 
Reamers standard equipment in hundreds of America’s largest and best shops: 


Adjustments to the thousandth of an inch can Left Hand Angle Cutting Blades that prevent 


be made in less than a minute. In fact, the digging in, chattering, and scoring of the ream- 
Wetmore is the quickest and easiest adjusting er while backing out. Shearing effect of 
reamer made. Cone expansion nut keeps blades increases life of cutting edge. 


blad i is. sie - Site's: 
ades always parallel with axis No grinding arbor required for regrinding. 


Solid, heat-treated alloy steel body guaran- Wetmore Reamers can be reground on their 
teed against breakage. original centers. 


Let us send you a complimentary copy of our 1922 Handbook—a valuable reference 
book on precision tools. Write for it on your business letterhead. Sent free, postpaid. 


Wetmore Reamer Company 
60-64 27th Street Milwaukee, Wis. 


Manufacturers of Expanding Reamers and Cylinder Reaming Sets, Arbors, Blades, and Thread Gages. 
REPRESENTATIVES: 


Mr. W. R. Wyatt, Wyman-Taylor-Ward Co., Sword Bros. Co. Western Iron Stores Co., 
50) Church Street, 403 Real Estate Exch. Bldg., 625-629 Seventh St., Milwaukee, Wis, 
New York, N. Y. Detroit, Mich. BIEN iy rotary tebe Rockford, Ill. 
. Calver reet, 
Pace Supply Co., Doermann-Roehrer Co. Baltimore, Md. The E. A. Kinsey Co. R. H. Jones Co., 
2220-22 Chestnut St., 318 East Third St.,. Indianapolis Ind : Minneapolis, Minn. 
Philadephis Pa. Cincinnati, Ohio. The W. Bingham Co ui P 
Mr. E. E. Ehrenfeld, James T. Winterling Co., Cleveland, Ohio. — The R. C. Neal Co., A. E. Chadwick Co., 
444 Little Building, 209 Alpine Ave., 76 Pearl St., 549 W. Washington Bivd., 
oston, Mass. Pittsburgh, Pa. Buffalo, N. Y. Chicago, Ill. 
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COMING EVENTS 


September 4-9—Annual meeting of the Ameri- 
can Chemical Society at Pittsburg, Pa. Further 
information may be obtained from R. S. Clark, 
office of the secretary, Carnegie Institute of 
Technology, Pittsburg, Pa. 


September 11-15—Sixteenth annual convention 
and fourth annual exhibition of the Association 
of Iron and Steel Electrical Engineers at Cleve- 
land Public Hall, Cleveland, Ohio. John F, 
Kelly, secretary, Empire Bldg., Pittsburg, Pa. 

September 11-16—Highth national exposition of 
chemical industries in the Grand Central Palace, 
New York City. Managers, Charles F. Roth and 
Fred W. Payne, Grand Central Palace, 46th St. 
and Lexington Ave., New York City. 


September 21-23—Seeond annual machine tool 
exhibition in the Mason Laboratory, New Haven, 
Conn., under the joint auspices of the New 
Haven branch of the American Society of Me- 
chanical Engineers and the Department of Me- 


chanical Engineering, Yale University. H. R. 
Westcott, Westcott & Mapes, Inc., 207 Orange 
St., New Haven, Conn., is chairman of the ex- 


hibition committee. 

October 2-7—Annual convention and _ exposi- 
tion of the American Society for Steel Treating 
in Detroit, Mich., General Motors Bldg. Secre- 
tary, W. H. Hisenman, 4600 Prospect Ave., Cleve- 
land, Ohio. 


October 25-27—Third annual meeting of the 
American Trade Association Executives at the 
Inn, Buckhill Falls, Pa. 


October 26-27—Automotive production meeting 
of the Society of Automotive Engineers to be 
held in Detroit. Further information may be 
obtained from the Society of Automotive Engi- 
neers, 29 W. 39th St., New York City. 


December 4-7—Annual convention of the Amer- 
ican Society of Mechanical Engineers, in the 
Engineering Societies Bldg., 29 W. 39th St., New 
York City. Calvin W. Rice, secretary. 


December 7-13—National Exposition of Power 
and Mechanical Engineering at the Grand Central 
Palace, New York City. Charles F. Roth, 
manager, Grand Central Palace, 46th St., and Lex- 
ington Ave., New York City. 

March 18-24, 1923—Second general meeting of 
the International Chamber of Commerce in Rome, 
Italy. Lacey C. Zapf, secretary American Sec- 
tion, Mills Bldg., Washington, D. C. 


NEW BOOKS AND PAMPHLETS 


Radiators for Aircraft Engines, By S. R. Par- 


sons and D. R. Harper 8rd. Technologic 
Paper No. 211 of the Bureau of Standards. 
82 pages, 7 by 10 inches. Published by the 


Superintendent of Documents, Government 


Printing Office, Washington, D. ©. Price, 
50 cents. 
Thermal Expansion of a Few Steels. By Wilmer 


Souder and Peter Hidnert. | Scientific Paper 
No. 433 of the Bureau of Standards, Wash- 
ington, D. C. 16 pages, 7 by 10 inches, 
Published by the Superintendent of Docu- 
ments, Government Printing Office, Washing- 
ton, D. C. Price, 5 cents. 


Construction of New Type Transatlantic Receiv- 
ing Sets, By M. B. Sleeper. 118 pages, 5%4 
by 7% inches; 47 illustrations. Published 
by the Norman W. Henley Publishing Co., 2 
W. 45th St., New York City. Price, 75 
cents. 

This book contains complete 
special drawings and photographs, on the build- 
ing and use of transatlantic receiving sets. The 
use of the loud-speaking telephone receiver is 
also described. The recent recommendations of 
the National Board of Fire Underwriters are 
included. 

Scientific Selling and Advertising. By Arthur 
Dunn. 159 pages, 6 by 9 inches. Published 
by Harper & Bros., 333 Pearl St., New York 
City. -Price, $3. 

In this book the author describes a system 
of selling and advertising which has been used 
by him for twenty years in selling and adver- 
tising a variety of products. The book contains 
twenty-six chapters, the headings of some of 
which indicate the ground covered: The Sales- 
man’s Relation to Modern Industry; Special 
Characteristics of Salesmen; Responsibility of 
Salesmen; JDssentials in Advertising: Things 
Necessary for Success in Selling and Advertising 
—Interest in your Customers, Knowledge, Faith, 
Self-confidence, and Method of Presentation: 
Better Distribution; and Application of System 
to Selling Different Commodities. 


Factory Storeskeeping. By Henry H. Farquhar. 
182 pages, 6 by 9 inches. Published by the 
McGraw-Hill Book Co., Ine., New York City. 
Price, $2.50. 

This book outlines the principles and methods 
by which one of the problems of industrial 
management—the handling and storage of ma- 
terials—may be standardized and controlled. It 
is a manual for those who are in any way con- 
cerned with the purchasing, storage, and dis- 
bursement of materials in a factory. The author, 
who is assistant professor of industrial manage- 
ment at the Harvard Graduate School of Business 


information, with 
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Administration, has given a great deal of study 
to the subject dealt with, and covers in the ten 
chapters of the book the various factors in- 
volved in the storing of materials—personnel; 
organization; balance sheets; purchasing depart- 
ment; traffic, receiving and inspection depart- 
ments; store-room layouts; classification of ma- 
terials; and accounting, inventories, and statistics. 


Modern Plumbing Illustrated. By R. M. Starbuck. 
407 pages, 10 by 7% inches. Published by 
the Norman W. Henley Publishing Co., 2 W. 
45th St., New York City. Price, $5. 

This fourth revised and enlarged edition forms 
a comprehensive work, illustrating and describing 
the drainage and ventilation of private dwellings, 
apartments, and public buildings. The latest ap- 
proved methods in all branches of sanitary in- 
stallation are given. The book contains seventy 
entirely new full-page illustrations each accom- 
panied by several pages of descriptive matter, 
which form a concise treatment of each phase 
of the work under discussion, giving notes and 
practical suggestions, sizes - of pipe, proper 
measurements for setting up work, ete. Sug- 
gestions on estimating plumbing construction are 
also included. The book is intended for master 
plumbers, architects, builders, plumbing inspec- 
tors. boards of health, boards of plumbing examin- 
ers, and for the property owner, as well as for 
the workman and apprentice. 


Machine Tool Operation. By Henry D. Burg- 
hardt. 488 pages, 7144 by 4% inches. Pub- 
lished by the McGraw-Hill Book Co., Ince., 
370 Seventh Ave., New York City. Price, 


$2.75. 

This volume is Part II of Machine Tool Opera- 
tion. Part I was published in 1919. ‘The pur- 
pose of this book is to assist those who desire a 
knowledge of the principles and elementary opera- 
tions of machine work. The aim has been to 
adapt the text to use in vocational, industrial, 
technical, and trade schools. Part I deals with 
the lathe work, bench work, and work at the 
forge. Part II deals with the fundamental prin- 
ciples of construction and operation of the drill- 
ing machine, shaper, planer, milling machine, and 
grinding machine. A final chapter embodying 
what every machinist should know concerning 
spur gears and bevel gears is included. The 
section on drilling machines covers drill press 
construction, drills and drilling, drill press tools 
and operations; the part on the shaper covers 
shaper construction and shaper work; the section 
on the planer covers planer construction and 
planer work; the milling machine section deals 
with milling machine construction, cutters and 
their holding devices, speed, feed, and chip, 
typical milling set-ups and elementary operations, 
the index-head and indexing operations, and spiral 
milling; the grinding machine section covers 
grinding machine construction, grinding wheels, 
principles and practice. 


NEW CATALOGUES AND 
CIRCULARS 


Herberts Machinery & Supply Co., Los Angeles 
and San Francisco, Cal. Monthly publication 


entitled ‘‘Herberts Machinery Topics.”’ 

B. F. Sturtevant Co., Hyde Park District, 
Boston, Mass. Folder entitled “‘Cinderless 
Cities and Why,’’ describing an induced draft 


fan which also acts as a cinder separator. 


James Clark, Jr., Electric Co., Inc., Louisville, 
Ky. Folder illustrating and pointing out the ad- 
vantages of the Clark automatic drill—a portable 
electric drill embodying many new features. 


Armstrong Cork & Insulation Co., Pittsburg, 
Pa. Folder entitled ‘‘A Neglected Source of 
Economy,’’ describing the ‘use of refrigerated 
drinking water systems for manufacturing plants. 


David Lupton’s Sons Co., Allegheny Ave., and 
Agate St., Philadelphia, Pa. Catalogue 110, en- 
titled ‘‘Steel Windows,’’ describing the company’s 
makes of steel windows for all classes of build- 
ings. 

Morse Chain Co., Ithaca, N. Y. Folder illus- 
trating Morse silent chain drives and calling 
attention to the exhibit of the company at the 
American Mining Congress Exposition at Cleve- 
land, Ohio, October 9 to 14. 


Sprague Electric Works of the General Electric 
Co., 527 W. 34th St., New York City. Bulletin 
48718, on Sprague electric dynamometer chassis 
test system for automobile manufacturers, ser- 
vice stations, and public garages. 


Westinghouse Electric & Mfg. Co., East Pitts- 
burg, Pa. Folder 4500, describing Westinghouse 
full-safety motor starters. There are four types 
of these starters with capacities ranging from 
the smallest motor up to those of 15 horsepower, 
550 volts. 


New Departure Mfg. Co., Bristol, Conn. 
Leaflets 25FE to 28FE, covering band sawing 
machine equipped with New Departure ball bear- 
ings; drilling machine head mounted on ball 
bearings; and ball bearings in multiple-spindle 
drill countershaft. 


Samuel Harris & Co., Chicago, Ill., dealers in 
tools and supplies for machinists and manufac- 
turers, have issued a booklet entitled ‘‘Harris 
Reminder,’’ containing among other material an 
article on the history and development of the 
Brown & Sharpe Mfg. Co.’s precision tools. 
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Westinghouse Electric & Mfg. Co.; East Pitts- 
burg, Pa. Folder 4453, entitled ‘‘Quiet-running 
Gears,’’ dealing with micarta gears, and pointing 
out the qualities of quietness, durability, and 
efficiency of these gears; also publication 4249-A, 
describing the company’s line of insulating and 
soldering compounds. % 


Victor Tool Co., Madison and W.M.R. R., 
Waynesboro, Pa. Catalogue of Victor self-open- 
ing die-heads, collapsible taps, floating tool- 
holders and nut facing machines. The catalogue 
is profusely illustrated with actual operation 
pictures, and shows clearly the application and 
use of the various lines of Victor tools. 


R. K. LeBlond Machine Tool Co,, Cincinnati, 
Ohio. Catalogue describing the LeBlond 11-inch 
heavy-duty rapid-production lathe, A complete 
description of the machine and its features, to- 
gether with illustrations of some of the more 
important details, is given. Complete specifi- 
eations and list of equipment are included. 


Firth-Sterling Steel Co., McKeesport, Pa. Cata- 
logue entitled ‘‘Blue Chip High-speed Steel,” 
containing information on the heat-treatment of 
this class of steel for different uses, such as for 
lathe and planer tools, milling cutters, drills, 
reamers, punches and dies, shears, taps, etc. 
The catalogue also lists the standard and special 
sizes of steel furnished by the company. 


W. A. Jones Foundry & Machine Co., 4409 W. 
Roosevelt Road, Chicago, Ill, Gear catalogue 
No. 24, listing the company’s complete line of 
cast-tooth gear patterns for spur gears, bevel 
gears, miter gears, worm-gears, and racks and 
pinions. The catalogue also contains list prices 
for rawhide pinions as well as miscellaneous in- 
formation useful when laying out gear drives 
or for estimating purposes. 


Reliance Gauge Column Co., 6008 Carnegie Ave., 
Cleveland, Ohio. Catalogue entitled ‘Reliance 
Steam Specialties,’’ containing a full description 
of the products of the company, with directions 
for their installation and care. <A digest of 
that part of the A. S. M. EB. Boiler Code apply- 
ing to water columns is included. The catalogue 
also contains some tables useful to engineers in 


laying out power plant piping and in installing ° 


power plant apparatus. 


Canton Art Metal Co., Canton, Ohio. Cata- 
logue of steel factory equipment and special 
sheet metal work manufactured by the company, 
including perforated plate and expanded metal 
tote-boxes for shops, plain tote-boxes, nesting tote. 
boxes, stacking trays, chip pans, waste cans, shop 
barrels, tool cabinets and _ tool stands, factory 
stools and chairs, gear guards, drying ovens, 
tanks and tank hoods, and factory stock-room 
shelving and equipment. 


General 


Electric Co., Schenectady, N. Y. 
Bulletin 48028, entitled “Blectrically Operated 
Pumps,’’ showing the feasibility of applying 


electric motors for driving pumps of all kinds, 
and pointing out the items to be considered in 
selecting the best type and construction of motor 
and control for different installations. The bul- 
letin covers 60 pages, 8 by 10% inches, is pro- 
fusely illustrated, and contains a great deal of 
specific information on the subject dealt with. 


Chapin-Skelton Corporation, 406-408 Ash St., 
Syracuse, N. Y. Catalogue of reamers, boring- 
bars, lathe arbors, counterbores, production tools 
and special machines. Among the tools illus- 
trated and described are the Skelton patent 
roughing reamers, S. A. BE. standard roughing 
reamers, inserted-blade roughing reamers, helical 
finishing reamers, floating holders, taper pin 
reamers, bridge reamers, boring-bars, toolposts, 
burring fixtures, mandrels, counterbores, end- 
mills, and spot-facing tools. 


R, K, LeBlond Machine Tool Co., Cincinnati, 
Ohio. Catalogue describing the multi-cut lathe 
built by the company, containing a complete 
description of the machine together with illus- 
trations showing the details of its construction. 
A number of specific examples of machining op- 
erations performed on the machine are included, 
showing the set-up, complete detail drawing of 
the work performed, and the time of operation. 
Instructions for setting up the machine, with 
tabulated information, are also included. 


Black & Decker Mfg, Co., Towson Heights, 
Baltimore, Md. Catalogue entitled “P. M. P.” 
(Products-Markets-Policies) containing a  de- 
scription of the products of the company, em- 
phasizing their special features and advantages, 
and including a market analysis to indicate the 
approximate field for the sale of these products 
and details of the policies of the Black & Decker 
Mfg. Co., showing exactly what assistance the 


‘company is in a position to render to jobbers 


and dealers in selling Black & Decker products. 


Alvord Reamer & Tool Co., Millersburg, Pa. 
Catalogue 6, covering a complete line of metal 
cutting tools, including high-power milling cut- 
ters in all styles and types both of standard and 
special design. The catalogue lists among other 
tools, hand reamers, jobbers’ reamers, chucking 
reamers, shell reamers, taper reamers for various 
purposes, bridge reamers, countersinks, center 
reamers, counterbores, shell drills, twist drills, 
plain milling cutters, side milling cutters, key- 
way cutters, end-mills, angular cutters, punches 
and dies, taps of different types, and threading 
dies. 
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problems relating to the transmission of power and 

means of obtaining mechanically certain velocities 
or movements. The selection of an improved method of 
transmitting motion and a given amount of energy may be 
governed entirely by fixed conditions, but frequently the de- 
signer finds it possible to use different methods, and then 
it is essential to weigh carefully the relative advantages. 
This general review of power-transmitting appliances is 
intended to feature the more important points relating to 
the application of different systems of transmission and 
include designing data applicable to common transmission 
problems. 


M rrstiem designers are confronted continually with 


Factors Governing the Selection of Transmissions 


At the outset some of the factors influencing the selection 
of different forms of transmissions will be considered. The 
important factors are (1) kind of motion; (2) relative 
positions of driving and driven members; (3) velocities of 
driving and driven parts; (4) amount of power to be trans- 
mitted, and efficiency considered essential; (5) importance 
of quiet operation; and (6) possible effect of foreign matter 
or moisture upon operating 
conditions or life of drive. The 
order in which these different 
factors are given does not 
necessarily indicate their rela- 
tive importance, since this 
varies with different classes of 


This review of mechanical means for trans- 
mitting power is intended to supplement the 
more special treatises previously published, 


fix the type of transmission. Sometimes an oscillating mo- 
tion is necessary, one or more members swinging through 
an are instead of making complete turns. Besides rotary 
motion, straight-line motion is frequent in the design of 
machine tools. Helical movements and even movements in 
an irregular line are sometimes necessary for certain types 
of work. A helical motion is required in order to give a 
cutting tool a uniform feed and rotary motion, while wire 
bending and knotting devices require movements in an ir- 
regular line. 

The type of transmission would not ordinarily be selected 
by considering merely the kind of motion. For instance, 
shafts having practically uniform rotary motion might be 
driven either by gearing or by some type of belt transmis- 
sion, depending upon other conditions. The relative positions 
of driving and driven members largely govern the selection. 
For instance, if parallel shafts are located quite close to 
each other, spur gears or herringbone gears are ordinarily 
used; on the other hand, if the center distance is relatively 
large, some kind of belt or chain drive is preferable under 
average conditions. If we assume, however, that a decided 
reduction in speed were required for a driven shaft, even 
though located some distance 
from the driver, then possibly a 
combination of worm-gearing 
with a connecting shaft would 
be used instead of the belt 
drive, although usually a com- 


mechanisms. 

Considering first the kind of 
motion, designers are  con- 
cerned chiefly with rotating 
parts. The rotation may be 
either uniform, varying, or in- 
termittent. The speed of ro- 
tation may, of course, be slow, 
Medium, or fast. Provision 
for changing the velocity ratio 
may be required, as in the case 
of the change-gearing of lathes. 
Exactness of the velocity ratio 
May or may not be required, 
and this is a matter which may 


capacities. 


the plan being to present, in condensed form, 
a broad view of this general subject. Important 
factors governing the selection of various 
standard devices for transmitting power me- 
chanically are considered, in conjunction with 
methods of determining power-transmitting 
This article relates to the design 
and installation of shafting and belt and chain 
transmissions. The second installment, in the 
November number, will deal exclusively with 
power transmission problems that are met with 
in the application of various types of gearing. 


bination of belt drive and re- 
duction gearing would be 
employed. 

The amount of power to he 
transmitted may or may not 
be of importance in designing 
a drive. Frequently the prob- 


lem is confined to transmitting 


a certain motion possibly with 
given requirements as to speed 
or velocity changes, but with- 
out considering the amount of 
power, assuming that the latter 
is so small as to be negligible. 
On the other hand, there are 
many transmissions designed 
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primarily as power transmitters, and in these strength, 
efficiency, and durability are paramount. Existence of large 
amounts of foreign matter, such as dust, may affect the selec- 
tion of a drive in some cases, but ordinarily the type of 
drive depends upon other conditions, since it is usually 


practicable to protect a transmission from injurious foreign . 


matter by means of a casing or enclosure. 

Quiet operation is very important with some transmis- 
sions, whereas with others noise is tolerated to permit using 
inexpensive equipment. For instance, some chain drives 
of the cheaper grades are comparatively noisy in operation, 
but are preferable for certain classes of service to the better 
grades of chain transmissions. 

Having summarized the essential factors affecting the 
selection of transmissions, the more important features of 
different classes of drives will be dealt with as concisely 
as possible. 


Shafting for Power Transmission 


Since shafting is applied in various ways for transmitting 
power, either to support and drive pulleys, sprockets, gears, 
ete., or as a direct means of trans- 
mission, some of the points re- 
lating to the installation of shaft- 
ing will be considered before 
gearing or belt transmissions are 
dealt with. In determining the 
size of shafting for a given instal- 
lation, it is essential to consider 
whether the stresses are to be 
largely torsional, bending, or a 
combination of torsional and 
bending stresses. The torsional 
strength and the resistance to 
bending is proportional to the 
cube of the diameter. The follow- 
ing simple formulas are in com- 
mon use for determining readily 
the size and approximate power- 
transmitting capacity of shafting: 


3 DDXR 
i 


ae 
or H = ————_ 
R 
~ In these formulas, 


1) 


D=shafting diameter in inches; 

H =horsepower to be _ trans- 
mitted, or power that the shaft 
will transmit; 


of transmitting power, 


FR = revolutions per minute; and 

Ff =a factor that varies according to the class of shafting 
or stresses considered allowable. 

When these formulas are applied to the main shafts for 
power transmission with bearings located, say, 8 feet apart, 
F may have a value of 80, assuming that the speed is not 
excessive and the loads are steady. For ordinary lineshaft- 
ing for medium and light service, subjected almost entirely 
to torsional stresses, F may be reduced to 50. For counter- 
shafts or other relatively short shafts, F may be further 
reduced to 25 or 35. For a “head shaft,” or one carrying 
the receiving pulley, F should equal 100 or possibly 125. 
This head shaft, incidentally, is connected to the smaller 
lineshafting by a reducing coupling, and it should be sup- 
ported by bearings close to the main or receiving pulley. 


Determining Sizes of Shafts Subjected to Bending and 
Torsional Stresses 


When shafting is subjected to transverse loading so that 
it must resist severe bending, as well as torsional stresses, 
this combination of stresses should be taken into account 
in calculating the size of the shaft. According to the 
experience of at least one large manufacturer of power trans- 


Belting not only provides a simple efficient means 


but also serves to protect 
many driven machines against injurious stresses, as 
excessive overloads cause slippage. 
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mission apparatus, broken shafts are frequently the result 

of disregarding the bending stresses in connection with 

drives having pulleys, gears, etc., located so far from the 

bearings as to impose upon the shaft a large transverse load. 
In determining the diameter of a shaft that must with- 

stand combined torsional and bending stresses, either an 

equivalent bending moment or torque is first computed, 

which produces a stress equivalent to the maximum stress 

produced by the combined moments, 5 
Let: - 

D = shaft diameter, in inches; 

T.—= equivalent torque or twisting moment in 

pounds; 

M.— equivalent bending moment, in inch-vounds; 

T = actual twisting moment; 

M = actual bending moment; 

S = allowable working stress in shear; 

F = allowable tensile stress; 

Z,y= ordinary sectional modulus; and 

Z»= polar sectional modulus, which is twice the ordin- 

ary sectional modulus. 

Then we will have the follow- 

ing equations: 

Me=% (M+VM?O4+T) =FfZ 

Te=M+vVMW+T7=S8Z, 

Since the polar sectional mo- 

dulus of a circular shaft equals 

0.196 D*; and the ordinary sec- 

tional modulus equals 0.098 D* 

we have the following: 


inch- 


3 10.2 M. 3 5.1 Te 
B= | D= 
F 8S 


That formula which gives the 
highest value for D should be 
used, the shaft diameter being 
based upon whichever moment 
(bending or twisting) is large 
enough to be the controlling fac- 
tor. The allowable shearing stress 
should equal about four-fifths of 
the permissible stress in tension. 


Distance Between Shaft Bearings 


Bearings for lineshafts operat- 
ing under ordinary conditions are 
usually located from 6 to 10 feet 
apart, 8 feet being a fair average, 
but the distance should be determined with reference to the 
class of service and the speed of the shafting. According to 
common practice, the deflection of the shaft should not 
exceed 0.010 inch per foot of length, and the bearings should 
be placed close enough to each other to prevent centrifugal 
whirling action. A rule which has been applied for bare 
shafting is as follows: 


To determine the distance between the bearings in feet, 


multiply 720 by the square of the shaft diameter, in inches, 
and extract the cube root of the product. For shafts carry- 


ing pulleys, etc., this rule is modified and shorter distances 


obtained by using the constant 140 instead of 720. 

Three empirical formulas deduced by B. D. Pinkney, take 
into account the speed or effect of centrifugal force when 
applied to three classes of shafting. If 

L = distance between bearings, in feet; 

N =revolutions per minute; 

D = shaft diameter, in inches; and 

C =a constant depending upon the class of 

service, 


1500 
L=C «(——_) 
N + 1500 


a" 


October, 1922 


For head shafts or those to which power is applied, and 
also for shafts which must resist the bending action of 
pulleys, gears, etc., and which may be reversed under full 
load, C5; for ordinary lineshafts (except that section 
to which power is applied) and also for countershafts not 
reversible under full load, but having ample allowance for 
bending stresses from pulleys, etc., C=6.5; for shafts and 
ecountershafts which merely transmit power and which have 
all the pulleys or the gearing located close to the bearings 
so that bending stresses may be considered to be negligible, 
Oi 9.5. ‘ 

The preceding formula and the different constants are 
based upon a maximum deflection of 0.010 inch per toot of 
length and were verified by an extensive series of tests, If 
the bearings used are of the rigid type, L equals the dis- 
tance between the adjacent ends of the bearings, whereas 
for self-aligning bearings, ZL equals the center-to-center 
distance. 

The speeds of lineshafting usually vary from 110 to 150 
revolutions per minute for ordinary machine shop drives, 
although for high-speed machinery, such as grinders, the 
lineshaft speed may be increased 
to possibly 300 revolutions per 
minute. Lineshafting in wood- 
working shops usually runs at a 
speed of from 200 to 250 revolu- 
tions per minute. 


Torsional Deflection of Shafts 


A shaft subjected to ordinary 
service should be so proportioned 
that it cannot be twisted through 
a greater angle than about 0.08 
' degree per foot of length. When 
torsional defiection must be con- 
sidered in the case of certain long 
shafts the following formula may 
be used in which 

D=shaft diameter in inches; 

C =a constant; and 

7 =torsional moment in inch- 

pounds. 
D0 KX VT 

When shafts are for heavy loads 
and are to be reversed under full 
load, C = 0.33. For ordinary ser- 
vice, and when shafting* is not 
to be reversed under full load, 
C=0.30, and for light service 
with only gradual load fluctuations, C = 0.28. 


Chain drives 


addition to general 


Standard Sizes for Shafting 


In order to reduce the fifty or sixty sizes of shafting now 
listed by the trade, to the relatively small number of sizes 
commonly used, the following list of diameters has been 
recommended as standard by-the American. Society of 
Mechanical Engineers and will doubtless be adopted in the 
near future: 

Transmission Shafting—15/16, 1 3/16, 1 7/16, 1 11/16, 
Ryo 2) 3/16, 27/16, 2 15/16,'3°7/16, 3 15/16, 4 7716, 
415/16, 5 7/16, and 5 15/16 inches. 

Machinery Shafting—Size intervals extending to 2% 
inches, by sixteenth inches; from 2% to 4 inches inclusive, 
by eighth inches; and from 4 to 6 inches by quarter inches. 


Couplings for Connecting Power-transmitting Shafts 


The function of some couplings is merely to join the ends 
of shaft sections rigidly so that in effect two or more sec- 
tions form one continuous line of shafting. A second type 
of coupling or clutch is designed to allow one shaft section 
to be connected or disconnected at will. A third type known 


are positive and 
application for power 
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as a universal joint, allows considerable variation in angular 
position of the driving and driven shafts, and a fourth 
type designated as a flexible coupling, provides for lack of 
alignment between the driving and driven shafts, due either 
to bearing wear or original errors in alignment. Couplings 
of the latter class also provide a certain amount of elasti- 
city or cushioning effect, thus avoiding shocks due to sudden 
starting. 

Since these various classes of couplings are made in a 
great variety of designs, it would not be feasible to enter 
into details regarding the numerous forms in use, but else- 
where in this number will be found an article covering 
certain essential features relating to flexible couplings. 
Couplings of various kinds are ordinarily purchased from 
manufacturers, so that the average designer is more con- 
cerned with problems relating to transmissions of the 
belting or gearing types. 


Transmission of Power by Belting 


Power ratings for belt drives vary considerably, according 
to different authorities and investigators, even for belts of 
the same kind and applied under 
similar conditions, as will be seen 
by a comparison of the conclu- 
sions found in text-books, articles, 
and the literature published by 
belt manufacturers. 

The general formula for deter- 
mining the power rating follows: 

SVW 
i 


33,000 
In this formula, 
H = horsepower; 


S = effective belt pull, in 
pounds per inch of 
width; 


V = belt velocity, in feet per 
minute; and 
W = belt width, in- inches. 

The effective pull or difference 
between the tensions on the tight 
and slack sides is the variable 
factor. This factor is affected by 
belt velocity and arc of pulley 
contact, as well as by belt thick- 
ness and its relation to the pulley 
diameter. It is evident that the 
kind and quality of the belting 
must be taken into account in de- 
termining the allowable working load, but even for the same 
belt quality, wide differences of opinion exist as to the 
amount of pull per unit of width or area that is conducive 
to the best results when initial cost, durability, and every- 
thing pertaining to it are allowed for. 

Obviously, if the working load is excessive, the life of belt- 
ing will be reduced accordingly and the load on the bearings 
increased. On the other hand, if belts are given too low a 
rating, this means that wider and more expensive belts 
will be installed than is necessary. Somewhere between 
these extremes is the most economical rating, which is 
based, not only upon the initial cost of the belt but also 
upon all subsequent costs connected with that particular 
installation. For instance, if a belt is subjected to such 
severe stresses that frequent delays for repairs are neces- 
sary, losses incident to these delays in manufacturing plants, 
may indicate that larger and more expensive belting would 
have been justified. The conditions under which a belt oper- 
ates may also be of importance in this connection, as, for 
example, when a belt is frequently started and in starting 
must pick up a heavy load suddenly. In this case the rat- 
ing should be relatively low to allow for the overload. It 


and, in 
trans- 
mission often enable designers of complicated machin- 
ery to transmit motion readily between various shafts. 


compact; 
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is evident that higher working stresses may be allowed 
for the better grades of belting, so that it is impracticable 
to specify working stresses unless they are related to belting 
of known quality. 

More specific information on this subject will be found 
in the article entitled “Power Transmission by Belting,” 
published in June MAcHINERY, beginning on page 814. The 
method of determining belt ratings, as fully explained in 
this article, evidently conforms quite closely with the gen- 
eral recommendations of belting manufacturers. Another 
article entitled “Charts for Determining Belt Widths,” which 
appeared in March MacuHINnERY (beginning on page 562) 
gives much lower power ratings, the theory being that these 
relatively low working tensions are conducive to economy 
when all the different factors have been taken into con- 
sideration. 


Relation of Pulleys to Belt Drives 


The type of pulley used for a belt drive is another factor 
affecting the power-transmitting capacity. For instance. 
tests have shown that steel pul- 
leys have better gripping power 
than cast-iron pulleys, and the 
capacity of both steel and cast- 
iron pulleys can be increased by 
means of cork inserts in the rim 
which are applied to some pulleys 
that require an unusually high 
coefficient of friction. Covers of 
leather or rubber are also used in 
connection with some cast-iron 
pulleys to increase the pulling 
power. Wood pulleys have a much 
higher coefficient of friction than 
plain cast-iron pulleys for a nor- 
mal percentage of belt slip, and 
all three types of pulleys men- 
tioned have been used extensively 
and have been found to give sat- 
isfactory service under proper 
working conditions. 

As a general rule, pulley diam- 
eters should be as large as other 
conditions will permit, one limit- 
ing factor being the belt velocity. 
which ordinarily should not ex- 
ceed 4500 or possibly 4800 feet 
per minute. Information as to 
maximum speeds should preferably be obtained from the 
manufacturer of whatever type of pulley is to be used. 
Cast-iron pulleys are usually limited to a rim speed of 3000 
feet per minute, unless special precautions have been taken 
regarding balance, and then the limit is generally 5000 feet 
per minute. Split cast-iron pulleys formed of two sections 
should be limited to 55 or 60 per cent of the speed of solid 
pulleys. Steel pulleys, which combine lightness with 
strength, are usually limited to about 6000 feet per minute 
for the common split type, and much higher speeds are 
allowed for the whole steel pulleys which are intended for 
unusual conditions as regards velocity. The maximum safe 
speeds for wood pulleys vary considerably for different 
types, manufacturers’ recommendations ranging from 5000 
up to 10,000 feet per minute, the latter speed applying to 
pulleys of special construction. 


Chain Transmissions 


Chain drives are especially applicable when the distance 
between the driving and driven shafts is too long for gearing 
and too short for belting, although this general statement 
does not apply under all conditions. Chain drives, however, 
are generally substituted for belting when the driving and 
driven shafts are comparatively close, and if correctly in- 


The universal need of positive drives in practically 

all mechanisms has focussed the attention of en- 

gineers for generations upon the development of gears 
adapted for different classes of service. 
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stalled, the chain type of transmission is more durable than 
belting. It is also positive in action, compact, and without 
the initial tension required for a belt drive. A uniform 
turning movement is also obtained. While the initial cost 
of the chain drive is higher, this is warranted for many 
classes of service. 

Several forms or types of chains have been developed for 
power transmission. The block chain, consisting of steel 
blocks connected by side links or plates is adapted for 
light machine drives, and the double width or twin type is 
used when the amount of power to be transmitted is rela- 
tively high. Roller chains differ from block chains in that 
rollers and bushings are inserted between the links instead 
of solid blocks. Roller chains are stronger than block 
chains, and are used in preference to the latter when the 
speeds and amount of power to be transmitted are compara- 
tively high. Bushing chains resemble roller chains some- 
what, but differ from the latter in that the bushings between 
the side links are not provided with rollers; they are adapt- 
ed for transmitting considerable power at relatively low 
speeds. Silent chains provide a 
positive, durable, and _ efficient 
drive, especially where consider- 
able power is to be transmitted. 


Power Transmitted by Chain Drives 


The amount of power that a 
given chain will: transmit varies 
according to the speed and allow- 
able pull or chain load. The 
working load for roller chains 
should not exceed 1/10 of the ulti- 
mate tensile strength of the chain. 
and it may be limited to 1/30 or 
1/40 of the ultimate strength, par- 
ticularly if the loads are to be 
applied suddenly. The working 
load varies according to the 
amount of rivet bearing surface. 
the suddenness of the load, the 
speed of the driving sprocket, the 
quality of the chain, and the care 
it receives as regards lubrication. 
According to the Diamond Chain 
& Mfg. Co., the chain pull should 
not, as a general rule, exceed 1000 
pounds, per square inch of pro- 
jected rivet area, although a slow- 
speed transmission may operate satisfactorily with a chain 
pull of 2000 or even 3000 pounds per square inch of pro- 
jected rivet area. 

When the allowable working load is known, the amount of 
horsepower transmitted by chain drive may be determined 
by the following formula: 


LV 
= — 
33,000 


where 

H = horsepower; 

I= allowable pull or working load, in pounds; and 

V = velocity of chain, in feet per minute. 

Assume that the capacity ‘of a roller chain is required, and 
that the projected rivet area is 0.72 square inch. The speed 
is to be 800 feet per minute, and 1500 pounds per square 
inch of projected rivet area is to be allowed. Then 

1500 X 0.72 X 800 
A => ——————_ = 26 
33,000 

For determining the load to which a chain is subjected 

with a given horsepower and speed, the formula is: 
33,000 X H 


a 


V 


October, 1922 


The minimum diameter for a sprocket shaft made of 
mild steel (according to the Diamond Chain & Mfg. Co.) 
should equal three times the cube root of the quotient ob- 
tained by dividing the horsepower by the revolutions per 
minute of the sprocket, assuming that the shaft is subjected 
to torsional stresses only. For torsional and bending stresses 
multiply this result by about 1.5. 

In determining the pitch of a chain, the maximum speed 
of the smaller sprocket: should be considered. A higher 
sprocket speed is allowable with a chain of short pitch than 
with one of long pitch. Speeds of 1000 to 1200 feet per 
minute are often recommended for roller chains, and 700 
to 800 feet per minute for block chains; but if the condi- 
tions regarding sprocket speed and chain pull are favorable, 
these maximum speeds may be increased considerably. It 
has been demonstrated that chain speed alone has little to 
do with the destructive action between the chain and the 
sprocket, but high sprocket speed combined with long pitch 
is destructive and noisy because of the impact between the 
chain link and the sprocket as the roller seats itself. If P 
—maximum allowable pitch of 
chain and § = maximum allowable 
speed of sprocket in revolutions 
per minute, the following approxi- 
mate formulas may be used to 
determine the values of P and S: 


900\ % 900 
5 ( | = 
Vea rs 


The capacity of chain drives 
should not be based on the ulti- 
mate strength of the chain ex- 
clusively, but rather upon work- 
ing loads which are related to the 
durability of the transmission. 
This accounts for the fact that the 
bearing area of pins and bushings 
is taken as a basis. Some manu- 
facturers of silent chains limit 
the working load to 650 pounds 
per square inch of projected pin 
area to minimize wear and insure 
maintaining an efficient drive. 

An extensive and carefully con- 
ducted series of tests made by 
the Link-Belt Co. showed that 
the working load on Ewart de- 
tachable link belt should be ob- 
tained by dividing the ultimate strength by a factor varying 
according to the speed, as follows: For a velocity of 200 
feet per minute, divide the average ultimate strength by 6; 
for a velocity of 300, divide by 8; for 400, divide by 10; for 
500, divide by 12;. for 600, divide by 16; and for 700, divide 
by 20. 

Transmissions are made ‘in such a large variety of designs 
that it is not possible to give a general formula for deter- 


made of 


Ropes 
hoisting, conveying, and similar applications, 


fiber rope drives 


mining the power-transmitting capacity, owing to the vari- 


able factors involved, but information of this kind may be 
obtained directly from the manufacturer of whatever type 
of chain is to be installed. 


Bearings as Related to Transmission Efficiency 


As the mechanical efficiency of a transmission may be 
affected decidedly by the bearings used, numerous experi- 
ments have been made for reducing frictional losses and 
insuring durable bearings which are safeguarded against 
defective operation. Losses in a single bearing may appear 
insignificant but when this loss is multiplied by the num- 
ber of bearings required for many complete transmissions, 
the total waste is often of considerable magnitude. These 
bearing losses also continue indefinitely, so that an initial 
expense for bearings that minimize such waste may be 


steel wire are 


provide 
fairly positive means of power transmission, 
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negligible, when compared with the ultimate saving. In 
addition to waste through friction, losses due to bearing 
troubles and repair costs may be factors of great importance, 

In connection with plain bearings, alloys for various 
kinds of service are available, as well as adequate lubricants 
and lubricating systems. Oilless bearings represent another 
development which meets certain bearing requirements. 
While ball and roller bearings are used extensively, they 
will doubtless be applied in the future to many classes of 
machinery now equipped with bearings of the sliding type. 
Since friction means waste, the reduction of friction in every 
way practicable has always been an important problem for 
mechanical engineers. Manufacturers of anti-friction bear- 
ings have perfected types that meet a wide range of oper- 
ating conditions. Such bearings not only reduce frictional 
losses to a minimum, but also may be arranged to run satis- 
factorily for long periods with little or no attention. These 
developments have not been utilized by engineers as fully 
as is warranted by economical practice, although the appli- 
cation of ball and roller bearings is increasing continually. 

In past numbers of MacHINERY 
various important details concern- 
ing the design and application of 
both plain and anti-friction bear- 
ings have been dealt with, so this 
subject will not be considered 
further at the present time. The 
next and concluding installment 
of this article, which will appear 
in the November number, will 
deal with the power-transmitting 
capacities of various classes of 
gearing. 


It is stated in a recent issue of 
Engineering that the Technical 
Commission of the Royal Dutch 
Aero Club has offered a prize of 
3000 guilders (about $1200, present 
exchange) for the best instrument 
or set of instruments which will 
indicate to the pilot of the air- 
plane, flying in dense fog, his 
height from the ground or water. 
The indication must be independ- 
ent of any installation on the 
ground or water, and also of the 
atmospheric pressure, and the error of indication must not 
be greater than 10 per cent for heights up to approximately 
1000 feet. The competition is open to persons of all nation- 
alities, and drawings and descriptive matter must reach the 
awarding jury at the offices of the Royal Dutch Aero Club 
Heerengracht 13, The Hague, Holland, not later than March 
15, 1923. 
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THE SWEDISH MACHINE INDUSTRIES 


There has been little or no improvement in the Swedish 
machinery and electrical industries during 1922. While in 
September, 1920, these industries employed 60000 workers, 
only about 25,000 were employed this spring. Wage reduc- 
tions. of about 40 per cent have been made as compared with 
1920 wages. The only orders of any account that the in- 
dustry has at present .are those from Russia. The most 
serious conditions exist in the machine tool, the woodworking 
machinery, and the agricultural machinery industries. Ger- 
man competition, which for a couple of years was very 
serious is now less formidable, as German prices have 
reached the level of the world’s markets; the difficulties ex- 
perienced in regard to deliveries from Germany are also 
tending to check German imports. 
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Ball Bearings in Textile Mills 


By HOWARD N. PASCOE, Electrical Engineer, Fafnir Bearing Co., New Britain, Conn. 


N the following are recorded the results obtained in three 
] tests made to determine the power-saving possibilities of 
ball-bearing hanger boxes. In each test the shafting 
was driven by a 220-volt motor, and the power consumption 
was recorded with the original installation of plain bear- 
ings and with Fafnir ball bearings. The records were 
made on an HEsterline graphic wattmeter, which indicated 
the power input for both sets of bearings for each test. 
The purpose of the tests was to show the power consump- 
tion using both types of bearings under as nearly identical 
operating conditions as possible, and to demonstrate the 
saving resulting from the use of ball bearings. The saving 
will vary for different localities and under different operat- 
ing conditions. Where the cost of electric energy is higher, 
the saving in dollars and cents will be greater, as this 
varies as much as two or three cents per kilowatt-hour. 
The first test was made at the mill of Follmer, Clogg & 
Co., Lancaster, Pa. Sixty feet of lineshafting, originally 
hung in three 2 15/16- and seven 1 15,/16-inch plain babbitt 
bearings, was replaced by double ball-bearing hanger boxes. 
From this shafting fifteen single-deck spinning machines 
were driven. The wattmeter showed that with the original 
installation 1.85 kilowatts of power was used to drive the 
shafting only, and 1.65 kilowatts when the plain bearings 
were replaced by ball-bearing boxes—a saving of 0.20 Kkilo- 
watt. The power for driving the shafts and the belts was 


4.85 kilowatts with the original installation, and 3.90 kilo- | 


watts with ball bearings—a saving of 0.95 kilowatt. 

Under normal operating conditions, that is, under the 
full load of fifteen machines, 17.8 kilowatts of power was 
used before the ball-bearing boxes were installed, and 15.8 
kilowatts afterward, which represented a saving of 2 kilo- 
watts, or the equivalent of 2.68 horsepower for the ball- 
bearing installation. The cost of power in this locality 
was especially low, being 1144 cents per kilowatt-hour. Fig- 
ured on the basis of a fifty-hour week, this represents a 
yearly saving of: 

2 kilowatts < 50 hours X 50 weeks X 1.5 cents = $75 


The next test was conducted at the miil of D. C. Dery, 
Inc., Allentown, Pa., where plain types of lineshaft bearings 
were replaced by double ball-bearing hanger boxes. The 
lineshafting was 40 feet in length and was supported by 
five 2 7/16-inch plain bearing hanger boxes. Sixteen double- 
deck spinning machines were driven from this shafting. 
The wattmeter showed these results: For driving the line- 
shafting only, the power consumption with the original in- 
stallation was 6 kilowatts, and with the ball-bearing instal- 
lation, 4.25 kilowatts—a saving of 1.75 kilowatts. The 
power consumption for driving the shafts and belts with 
the plain bearings supporting the shaft was 10.25 kilowatts, 
while but 7.75 kilowatts of power was consumed with the 
ball-bearing installation—a saving of 2.50 kilowatts. 

Under peak load, which is the normal operating condition, 
the wattmeter showed a consumption of 43 kilowatts when 
driving the sixteen spinning machines, and when the original 
plain hanger boxes were replaced by ball-bearing boxes, 
the saving in power appeared to be comparatively small, 
being only 0.75 kilowatt. The reading of the wattmeter, 
however, did not show all the conditions, which were as 
follows: A: motor rated at 50 horsepower was used. The 
continuous load power consumption—43 kilowatts, which is 
equal to 57.5 horsepower—shows that the motor was over- 
loaded. The line voltage was read at 202 volts or 8 per 


cent low for a 220-volt motor. ‘The combined results of 
this overload and low voltage were reduced speed and an 
overheated motor. 

In relieving these conditions by replacing the plain bear- 
ing boxes with ball-bearing hangers, there was an increase 
in spindle speed, but no direct indication of power saving. 
The use of ball bearings increased the spindle speed from 
8500 to 9100 revolutions per minute, or 7.06 per cent, which 
means a corresponding increase in production. The power 
saving on the friction of the lineshafting alone, due to 
substituting ball-bearing hanger boxes, was stated to be 
.1.75 kilowatts; and in the case of the lineshafting and belt- 
ing- together, 2.5 kilowatts. This plainly indicates that 
with the increased friction load there was an increased 
power saving. 

To express the decrease in friction load brought about 
by the use of ball bearings in terms of power saving, the 
percentage of speed increase may be conservatively used. 


YEARLY SAVINGS WITH BALL-BEARING HANGER BOXES 


Test No.| Saving in Oil ‘Saving in Labor Saving in Power Total 
| : 
| | 
1 | $4.75 | $8.45 $75.00 $88.20 
2 | 2.37 4.23 189.75 196.35 
a} | 0.81 - aeiteze 211.60 214.13 
Machinery 


That is to say, 7.06 per cent of the full-load power consump- 
tion (43 kilowatts), indicates a power saving for the ball- 
bearing hanger-box installation equivalent to 3.04 kilowatts 
or 4.08 horsepower. This, then, is the value that should be 
taken in calculating the actual saving in cost of power, and 
not the reading of the wattmeter (0.75 kilowatt), which 
does not reveal the true conditions at full load. 

The cost of electric energy used in this test was 2% 
cents per kilowatt-hour, which is probably an average rate. 
The yearly saving of which this test is indicative is: 


3.04 kilowatts x 50 hours X 50 weeks X 2.5 cents = $189.75 


In the third test, conducted at the Champlain Silk Mills, 
Brooklyn, N. Y., roller-bearing boxes, 1 11/16-inch size, were 
replaced with double ball-bearing hanger boxes. Six of 
these bearing boxes were used to support fifty feet of line- 
shafting, from which ten twisting machines were driven. 
The results of the comparative tests under the two instal- 
lations were as follows: For the original bearing boxes 
2.15 kilowatts of energy was consumed for driving the shaft 
only, and 2.075 kilowatts when the ball-bearing boxes were 
used—a saving of 0.075 kilowatt. To drive the shafting 
and belts, the wattmeter showed a consumption of 4.50 
kilowatts with the original arrangement, and 3.875 kilowatts 
when ball-bearing boxes were used. This shows a saving 
of 0.625 kilowatt. Under normal conditions, when the ten 
twisting frames were in operation, the power used with the 
lineshafting running in the original bearing boxes was 17 
kilowatts, and in the ball-bearing boxes 14.70 kilowatts. 
This represents a saving of 2.30 kilowatts or 3.08 horsepower. 

The cost of electric energy was 3.68 cents per kilowatt- 
hour. Then the yearly saving in power is: 

2.30 kilowatts X 50 hours X 50 weeks X 3.68 cents = $211.60 - 

In addition to the direct saving in power, there were 
corresponding savings in oil and labor with the ball-bear- 
ing installations. The total direct savings per year for 
the three tests are summarized in the accompanying table. 
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Flexible 
Couplings 
Where and How They Should 
be Used 


By JOHN J. SERRELL 
Smith & Serrell, Newark, N. J. 


This is perhaps the question most often asked about 

such couplings. Knowing that a costly misunder- 
standing may be encouraged in the minds of the few who 
glance at this first paragraph only, the writer will try to 
show those who study the full facts that the question re- 
ferred to is often asked because of a misunderstanding. 
There are many more important things than the greatest 
allowable misalignment. 


H = much out of line will a flexible coupling run? 


Basis for Selection of Prime Movers and Flexible Couplings 


Since about 1890 there has been a marked development 
in high-speed machinery. This has been a competitive de- 
velopment brought about by the demand for a combined 
lower first cost and lower operating cost. A small high- 
speed motor developing 75 horsepower at 1800 revolutions 
per minute will cost much less than a motor or engine of 
the same power operating at 75 or 80 revolutions per minute. 
A small high-speed steam turbine, especially if its exhaust 
steam is used, may show even greater economy. 

The selection of the kind and make’of prime mover for 
driving any particular machine or group of machines is an 
engineering problem. The choice should be based on the 
first cost of the entire drive, the cost of power delivered to 
the driven machine, the cost of maintenance and repairs, 
and the assurance that the least possible delay in production 
will be caused by shutdowns, whether due to operating 
accidents or abuse. The same factors should determine the 
kind of flexible couplings to be used. 

Direct-connected machinery having a driving unit sup- 
ported in two bearings coupled directly to a driven unit, 
also supported in two bearings—or four bearings in a row— 
has been used for many years. Two bearings can be made 
self-aligning. but no more. Therefore, it is necessary to line 
up the shafts of the connected machines. 

Whether machines are to be direct-connected, or driven 
by belts, chains, or gears is another engineering problem. 
When a direct-connected drive is used, this selection is 
usually made because of economy in space, lower first cost, 
and lower maintenance cost—the combination representing 
a considerable saving. 


Troubles Encountered where Direct-connected Machines have 
a Non-flexible Coupling 

As the various kinds of prime movers have been developed 

and have been speeded up, builders and operators have ex- 

perienced a lot of trouble with hot bearings, scored or broken 

shafts, broken couplings, loose keys, etc. In fact, many 
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entire installations have been wrecked either because (1) 
such direct-connected machines were not flexibly connected; 
(2) they were not properly aligned when installed; or (3) 
the alignment was not checked often enough to note and 
correct the errors in alignment always resulting from opera- 


tion. It is difficult to line up four bearings with the neces- 
sary accuracy, and it is almost impossible to run them safely 
or economically without flexibility somewhere. With mis- 
alignment and a rigid connection, the chances are that 
either the coupling or the shafts will break, especially if 
the misalignment is excessive or long continued. 


General Conditions Governing Use of Flexible Couplings 


Lineshaft practice should not be confused with that fol- 
lowed for direct-connected machinery. With lineshafting, 
where it is usual to support the connected sections in 
hangers and bearings from 6 to 10 feet apart, there is 
usually sufficient flexibility to take care of any reasonable 
amount of error in alignment. Realigning at definite in- 
tervals will compensate for any slight inequality in the 
wear of bearings, slight settlements in the building, etc., 
and it is only in the exceptional installation that flexible 
couplings may show a saving over the usual rigid connection 
for lineshaft work. On direct-connected machinery, how- 
ever, the shafts are proportionately much larger in diameter 
than those needed for the simple transmission of power, 
and the bearings are spaced relatively close together. These 
conditions are necessary in order to support the revolving 
weights rigidly, to minimize vibration, and to reduce over-all 
length. 

Only in exceptional cases where the entire drive is most 
carefully designed and installed, where the operators are 
much above the average, and where constant attention is 
given to keeping the connected machines in exact alignment, 
can a rigid connection be used on direct-connected machin- 
ery. But if one machine is heavier than the other, if one 
bearing or one set of bearings is likely to wear faster than 
the others, or if operation of similar machines has shown 
that misalignment is likely and will cause trouble, then a 
flexible coupling should be used. On most high-speed direct- 
connected machinery it will be found that flexible couplings 
are used—or abused by those who ask the question men- 
tioned in the opening paragraph of this article. 


Initial Alignment and why it is Required 


Most turbine builders line up their machines initially 
within 0.002 to 0.004 inch of the correct position. For lower 
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speeds and heavy duty, 0.010 inch is good practice, and such 
alignment should be obtained easily without micrometer 
gages. The exercise of due care to obtain good initial 
alignment will provide greater capacity to handle subse- 
quent operating misalignment, but any specification of defi- 
nite limits is difficult. The greater the speed, the greater 
the care desirable. The important point is to obtain the 
best initial alignment possible with the tools available, and 
then check it occasionally after operation. 

The fact that the driving and driven units are received 
all set up on a common bedplate is no assurance that they 
will be in proper alignment if installed without reasonable 
precautions. A bedplate can be sprung to a considerable 
extent by its own or the machine’s weight due to being im- 
properly supported or as the result of piping or internal 
strains. The alignment should always be checked before 
operating a new unit or upon assuming responsibility for 
the satisfactory performance of such drives. 


Flexible Couplings for Various Kinds of Drives 


There are many types and makes of flexible couplings. A 
shaft connection which simply delivers power when the 
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according to the probable maximum amount of off-center 
misalignment, 

An all-metal type of flexible coupling is adapted for heavy- 
duty work, because of the smaller size involved, longer life, 
and less cost—first and last. Many drives are started 
suddenly, and one machine may impose a fluctuating or 
vibratory load on the other. For such drives it is often 
desirable to have a cushioning effect between the machines, 
which is supplied by coil springs or by laminated bundles 
of springs in the all-metal types. 


Checking Coupling Alignment at Regular Intervals 


With any flexible coupling, reasonable care should be 
used to obtain good initial alignment, and this should be 
checked at regular intervals. When a coupling is carefully 
lined up at the time of installation, its capacity for handling 
subsequent operating misalignments is increased, and it is 
better to check the alignment than to buy new machine and 
coupling parts. Regular checking will prevent excessive 


misalignment of long duration, which, with many couplings, 
will impose destructive strains on the connected machines 
if beyond the intended 


capacity of the coupling. With the 


Fig. 1, 


shafts are at an angle is usually called a universal joint, 
and it should not be confused with a flexible coupling which 
is intended primarily for a straight-line drive, but will 
accommodate small angular and off-center misalignments 
and will also allow for some variation in endwise setting or 
endwise movement. 

On small drives operating at moderate speeds where low 
first cost has been the only consideration, there are several 
types of flexible couplings using leather, rubber, or fabric 
as the flexible element. Where there is no backlash, the 
load being applied continuously in one direction without 
sudden or repeated reversal, it has been found satisfactory 
in some cases simply to have sufficient clearance between 
the contacting parts, provided that the alignment is main- 
tained within very close limits, as such devices usually 
result in line or point contact and rapid wear occurs if 
there is misalignment. 

Special types of couplings have been developed for con- 
tinuous process work, as on steel rolling mills, where the 
capacity of the coupling for misalignment is really import- 
ant. In designing couplings for such service, it is usual 
to sacrifice a considerable amount of over-all length in order 
to use what really amounts to two flexible couplings con- 
nected by an intermediate shaft, which may vary in length 


Motor-driven Roll-turning Lathe with Flexible Coupling Connection—Such Couplings are often used on Large Machine Tools 


laminated steel pin type, however, the replaceable units act 
as a safety device in the case of an operating accident and 
will yield if the misalignment is excessive, before serious 
damage is done to the connected machines. 

For simplicity in lining up or checking the alignment, 
both flanges should be of the same diameter and true with 
the bores. The flanges should be faced off square so that 
the angular alignment can be checked simply by measuring 
the distance between flanges. Out-of-center misalignment 
may be tested accurately enough for practical purposes by 
placing a straightedge across the coupling flanges, assuming 
that they are of the same diameters. 


Points on Flexible Coupling Design 


There should be no projecting unprotected parts on any 
flexible coupling to catch the clothing or hands of operators. 
On high-speed couplings there should be no parts to work 
loose or fly out. 

For most direct-connected work it is desirable that the 
coupling shall be extensible, that it shall be flexible for 
off-center and for angular misalignment, and that it shall 
not impose excessive strains on the connected shafts even 
in case of excessive misalignment. Others things being 
equal, the capacity of the coupling to handle misalignment 
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is important. The 
coupling should be 
readily assembled 
and taken apart. It 
should not be neces- 
sary to move one or 
both connected ma- 
chines or their shafts 


to renew the wear- 
ing parts of the 
coupling. The vari- 


ous parts should be 
interchangeable so 
that they will not 
require expensive 
hand fitting, with 
the resulting high 
cost for renewals. 
Misalignment will 


occur even on a 
carefully installed 
and well operated 


drive—sometimes ex- 
cessive misalignment 
—and this means 
wear. The rapidity of the wear will depend upon many 
factors, principally upon the speed of the drive and the 
degree of misalignment. 


Fig. 2, 


Size and Capacity of Flexible Couplings 


Correct size selection is essential to satisfactory coupling 
and machine performance, Often there are unusual de- 
mands made on a. flexible coupling. The loading is not 
always apparent without previous experience, and sometimes 
a word of advice or a suggestion from the service depart- 
ment of the coupling manufacturer will turn an apparently 
unsatisfactory drive into one that gives real satisfaction. 
These are the most important considerations in selecting or 
recommending a flexible coupling, especially with reference 
to how it is installed and used; in fact, they are far more 
important than the mere question of how much a coupling 
can be run out of line. 

Most successful flexible couplings are designed with defin- 
ite factors in mind. If fabric, rubber, etc., is used, the 
tensile strength or the compressive strength is generally 
the factor that determines the capacity of the coupling. 
These parts should be renewed fairly often so as to maintain 
the intended flexibility. If looseness of parts is the source 
of flexibility, then these parts should be renewed before 
excessive wear takes place. 

When full flexibility in all-metal couplings is obtained by 


Fig, 3, 


Turbine-fan Installation using Flexible Coupling—Direct-con- 
nected Steam Turbine Drives have Flexible Couplings to compen- 
sate for Misalignments due to Expansion and Wear 


Installation using Two Flexible Couplings—One between a 15-horsepower Motor and 
a Reduction Gear, and the Other between the Gear and an Ammonia Compressor 
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combining sliding 
movements with flex- 
ibility of materials, 
the unit bearing 
pressures and _ the 
fatigue strength of 
material must be 
considered. Lubrica- 
tion- of such sliding 
surfaces is advisable 
under exceptional 
conditions, but if the 
bearing pressures are 
relatively small and 
misalignment is not 
excessive, many 
years of protection 
from each set of 
coupling parts should 
be obtained without 
constant attention 
and lubrication. 

If any flexible 
coupling fails to give 
complete protection 
against misalignment, if the parts wear out repeatedly or 
quickly, or if the coupling advertises wear by making a 
noise, it undoubtedly does so as the natural result of some 
cause. Approach such “trouble” with an open mind. Check 
up the alignment with the machines standing idle and 
check it again as carefully as possible with the machines 
operating under load. If the foundations are not sufficiently 
rigid or if the machine frames, bearings, etc., are not ade- 
quate, vibratory misalignments may be developed under 
peak loads and these may be the cause of operating troubles. 
Measure the spacing between flanges to note whether the 
coupling is operated within its intended mechanical limits. 
Observe whether the parts are so badly worn as to require 
renewal. Obtain the maximum load conditions imposed on 
the coupling, as the loads may be greater in actual practice 
than figured theoretically. Such a methodical examination 
will often locate the trouble and enable the cause to be 
eliminated so that the whole drive will again give entire 
satisfaction. 

* * * 

Great strides have been made by the Belgian engineering 
standardization committee. The standards of particular in- 
terest in the machinery field that have been adopted relate 
to shafts and pulleys, bolts and rivets, chain and wire rope. 
Copies of the standards can be obtained from the American 
Engineering Standards Committee, 29 W. 39th St., New York. 


Motor and Centrifugal Pump connected by Flexible Coupling— 
Even when mounted on a Common Bedplate, Alignment should 
always be checked after Installation 


Fig...4. 
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Inspecting Bearing Rollers by Machine 


bearings only if all the rollers are of the same diameter 
within close limits. It is not so important that they 
be of precisely the specified size; the main point is that 
they be uniform, so that each roller will carry its due pro- 
portion of the load. In cases where there is a lack of uni- 
formity, the large sized rollers will be called upon to carry 
more than their share of the load. This condition soon re- 
sults in wear, and it is a recognized fact that when wear 
once starts in either a roller bearing or a ball bearing, it 
proceeds rapidly until the bearing is destroyed. 
The sorting of rollers by hand into groups varying by but 
a few ten-thousandths inch, is a slow process and usually 


S esrines only service can be obtained from roller 


automatically released, thereby permitting the roller to 
drop into that container. . 


Operation of the Machine 


When each roller. reaches the lower end of chute C, a 
cam-actuated lever mechanism D, Fig. 1, pushes it forward 
between a pair of gripping jaws indicated at H, Fig. 3, 
which are tapered to conform to the shape of the roller. 
The upper jaw # is movable so as to accommodate rollers 
of different sizes, but the lower jaw is fixed. After a roller 
has been gripped between these two jaws its head slides 
along the smooth face of the cam-actuated lever D, Fig. 1, 
and enters the V-shaped slot of a third gaging block F, 


Machine used in the Plant of the Bock Bearing Co. to 
inspect Rollers for Roller Bearings 


Fig. 1. 


requires a considerable number of employes. At the plant 
of the Bock Bearing Co., Toledo, Ohio, the most highly 
skilled inspectors could not gage more than 3000 rollers 
per ten-hour day. To lower the inspection cost, this com- 
pany developed the ingenious machine shown in Figs. 1 and 
2, which automatically inspects and sorts rollers at the rate 
of 3000 per hour. 


Inspecting Rollers for Bock Bearings 


The rollers in Bock bearings are tapered and have a 
spherical head. When they pass from the gaging ma- 
chine to the assembling department there is positive assur- 
ance that all the rollers in a bearing will be of the same 
diameter within 0.0002 inch. Reference to the illustrations 
will show that the machine is circular in form and sur- 
rounded by a ring of nineteen containers A, into each of 
which a steel chute B leads. The rollers to be gaged 
descend from a hopper through chute C to gaging heads 
which carry them successively around a circular path. 
In making this circuit, each roller passes by entrances 
to the chutes leading to the containers, and when a given 
roller reaches the chute leading to the container that receives 
rollers of its particular size, the gripping mechanism is 


Fig. 2. 


Opposite Side of the Inspecting Machine from that 
illustrated in Fig, 1 


Fig. 3. The roller is pushed into contact with the V-block by 


compression spring G. After the head of a roller has been 
pushed against the V-block, the upper jaw £ is locked in 
place. Thus the roller, as held by the three gaging members, 
is not only gaged for size as regards diameter, but the con- 
tact of the V-block with the spherical bearing surface on 
the head of the roller also serves to gage the relation be- 
tween this surface and the conical bearing surface of the 
roller. 

It has already been mentioned that a cam-actuated 
mechanism pushes the rollers into position between jaws £. 
As each roller descends from chute C it is automatically 
turned to enter the jaws in the proper manner. The raising 
of the upper jaw is also controlled by a cam mechanism, 
and the operation of the two sets of cams is synchronized 
so that the jaw automatically opens as the roller to be gaged 
is pushed forward. There are ten gaging heads, one between 
each two containers and the frame on whick the gag- 
ing heads are mounted rotates continuously. Behind each 
upper jaw and secured to it is a short arm H, Fig. 3, the 
under side of which is accurately finished. This finished 
face moves over a series of electrical contacts made of 
copper, as the gaging head rotates. The contacts are 
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stepped progressively in increments of 0.0002 inch, and 
each contact is located opposite one of the containers. 

When a roller is brought opposite the container that re 
- eeives rollers of its particular size, the arm H, upon reach- 
ing the electrical contact, causes the current to be shunted 
through an electric coil J, Fig. 1, shutting off the current 
from’ coil J through which it normally passes. This, in 
turn, causes an electromagnet to release a cam which swings 
upward, and in so doing engages the cam that controls the 
upper jaw HE which holds the roller in position. This action 
raises the upper jaw, and thereby releases the roller so 
that the spring G, Fig. 3, may eject it into the chute leading 
tc the container. 


Accuracy of the Sorting 


The operation of the machine is entirely automatic, it 
being merely necessary for the attendant to keep the supply 
_ hopper filled with rollers so that they may be continuously 
fed to the gaging heads. The first container receives all 
rollers larger in size than the maximum limit allowed on 
the nominal size. The next seventeen containers receive 
rollers differing in size by increments of 0.0002 inch, and 
the nineteenth container receives all under-sized rollers. 

The contents of the first and the nineteenth containers 
are not necessarily scrap, because the machine does not 
sort to quite the maximum and minimum limits. For in- 
stance, on rollers having a nominal diam- 
eter of 0.3750 inch, the limits are + 0.0030 
and— 0.0010 inch. As the seventeen con- 
tainers receive rollers varying in size by 
0.0002 inch, they provide for a total toler- 
ance of 0.0034 inch. Consequently, there is 
still a range of 0.0006 inch in which the 
size of these rollers may deviate from the ~ 
nominal diameter before they exceed the 
limits. The large rollers are sent back to the 
grinding department for regrinding and then 
returned to the gaging machine, where it 
is usually found that most of them come 
between the prescribed limits. Only the 
under-sized rollers are finally rejected as 
scrap. 


Diagram of the Roller Gripping and Ejecting Mechanism 
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CENTERING AND FACING 
AUTOMOBILE PISTONS 


The accompanying illustration shows a 
Porter-Cable lathe especially arranged for 
centering and facing over-size pistons. This 
equipment is regularly used in the plant of 
the Houpert Machine Co., Long Island City, 
for the first operation in the manufacture of 
Over-size pistons which this company carries 
in stock in rather large quantities. The 
pistons are chucked from the inside of the 
web of the skirt end by means of the special 
hook jaws A. A _spring-backed centering 
arbor B is operated by a draw-in collet, and 
consists of a specially designed end which has 
four fingers C to engage the inner wall of the 
piston near the piston-pin bosses, and a 
V-block D, which seats on these bosses. 

With the work thus located, a knurled 
holder £ in which the centering tool is car- 
ried is employed to center the end of the 
rough casting. This tool-holder is slipped 
over the regular 60-degree lathe center and 
is advanced to center the end by means of 
handle F. An extension G is attached to the 
regular tailstock, through which the lathe 
center extends, this end of the center being 
slotted to carry a cam-roller. The cam-roller 
operates in cam H, the shape of which is 
designed to feed the centering tool to the proper depth. 
When this point is reached, the handle is pushed back 
slightly, the centering tool-holder removed and the lathe 
center advanced into the 60-degree center in the work, where 
it is locked as the cam is pivoted around further by the 
handle F. Facing tools in the front and rear tool-blocks then 
rough- and finish-face the skirt end of the pistons. 


Machinery 


AN INSTRUMENT FOR OBSERVING MOVING 
PARTS AT HIGH SPEED 


The oscilloscope is the name given to an instrument which 
should be of considerable aid to designers of machinery, 
since it permits of an exact study and measurement of the 
movements of machinery parts functioning at high speeds. 
The principle upon which the oscilloscope works is interest- 
ing. The apparatus illuminates the moving object to be 
examined with a series of flashes from an electric lamp, 
these flashes being arranged to take place at regularly spaced ; 
intervals during the movement of the part. In other words, 
it enables the eye to take a series of flashlight photographs 
in regular sequence, and in such a way that the part appears 
tc be moving at one-hundredth of its actual speed. The use 
of this instrument opens up an entirely new field in the in- 
vestigation of machine tool operation at high speed. 


Lathe with Special Tailstock and Auxiliary Centering Tool 
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HE old proverb “To see is to believe’ sets forth a 

fundamental principle of psychology. The average man 

is likely to be more impressed by what he actually 
sees than by what he hears, and it is for this reason that 
motion pictures have been made use of in selling manufac- 
tured products, especially engineering equipment. But aside 
from the fact that it is easier to believe a visible message 
than a spoken one, the motion picture has other advantages 
as a means of selling machine tools and shop accessories. 
Purchasers of factory equipment are fundamentally interested 
in what the machines are capable of doing. With this in 
view, it is the practice of some machinery builders to take 
their prospective customers to plants in which tools are 
being used on the same general line of work as that on 
which they are engaged. This often involves loss of time, 
and represents a considerable expenditure for traveling and 
hotel bills. Hence when it is necessary to do a great deal 
of “missionary” work of this kind to effect a sale, a large 
part of the profits resulting from the transaction is often 
swallowed up. 

It is not unusual for a thoroughly capable machinery 
salesman to call upon a “prospect” a great many times 
before he is successful in getting him to visit a plant where 
the machines can be seen in operation. Aside from the 
problem of breaking down the customer’s reserve and pos- 
sible opposition to certain features of the proposition, it 
may be very hard to find a time when he can conveniently 
arrange to go and see the machines at work. The moving 
picture overcomes this difficulty by taking a view of the 
operation right to the prospective customer’s office, where 
he can see and comprehend all the important details; and 
the interest which is aroused by the film exhibition is often 
an important factor in overcoming any opposition which 
may be encountered. It is important to note that the film 
not only shows the machine at work, but also the operating 
conditions, so that the customer will be assured that they 
are similar to those in his own plant. 


Advantages of Portable Moving Picture Projection Machines 


Portable projection machines are made for the use of 
galesmen. They are packed in cases which are of a con- 
venient size to carry and weigh only from twenty to twenty- 


For information contained in this article, the author is indebted to 
R. L. Herrick, motion picture industrial engineer, and to the Baumer 
Films, Inc., 6 W. 48th St., New York City. The projector shown in the 
title illustration was made by the De Vry Corporation, 141 W. 42nd St., 
New York City. 


7 By EDWARD K. HAMMOND & 


two pounds. Added to this, there is usually a 1000-foot roll 
of films, which weighs from ten to twelve pounds. The 
machine is motor-driven, power for this purpose being taken 
from an ordinary light socket; and a picture can be thrown 
on an ordinary wall or other opaque surface. It requires 
about fourteen minutes to show a full reel of film. Pic- 
tures of this kind are made on the so-called “non-flam” 
films which are said to eliminate danger of fire. When 
it is not convenient to show a film in a business office, ar- 
rangements can often be made for using the apparatus in a 
“movie” theater during the mornings when regular exhibi- 
tions are not in progress. 


Requirements of a Successful Film 


The reason for using films in demonstrating the merits 
of industrial plant equipment is that the customer, sitting 
in his own office, can obtain an accurate conception of 
working conditions in a plant where one of the machines 
in which he is interested is in operation. This being the 
case, it is evident that the greatest care should be exercised 
to have the film accurate in all details. The machine should 
be set up and running on an actual job, and before starting 
to make the film it should be ascertained that all details 
of the tooling and other essential features are accurate. 

Some films have been made with a so-called story or plot 
worked into them; but as the purchaser of machine tools is 
interested chiefly in what they are capable of accomplishing 
in the way of production, it is probable that nothing will 
prove more interesting or effective in producing sales than 
a film that portrays actual ‘working conditions. Before 
starting to make a picture, a definite plan of action should 
be evolved and approved by the sales manager and other 
officials of the machinery building corporation. The film 
should be planned in such a way that it carries a powerful 
selling argument. A film should never be made longer than 
is absolutely necessary to tell the story. Reiteration often 
dampens the interest of the customer. 


Arranging to Exhibit the Film 


After a film has been made, it must be brought to the 
attention of men who have authority to make purchases. It 
is obvious that the most carefully prepared film cannot be of 
any value unless it is kept in circulation among those who 
are prospective purchasers of the equipment that is being 
shown. When salesmen carry films with them to supple- 
ment their discussion with customers, they are used regu- 
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larly as a selling argument. But if films are used as medi- 
ums of general publicity, the advertising manager should 
see to it that they are kept in circulation, and that the 
places of exhibition are such that the films are likely to be 
seen by a sufficient number of prospective customers to 
justify the expense of their preparation. 


Adapting the Film for its Purpose 


In conducting general publicity work, films can often be 
advantageously employed for advertising products that are 
commonly shown in the popular magazines and other 
national advertising mediums. Arrangements can some- 
times be made to show cleverly developed advertising films 
on the screens of the moving picture theaters where a charge 
is made for admission. In such cases, however, the story 
shown by the film ought to be developed along lines which 
emphasize elements of human interest and make. publicity 
an incidental factor. 

It would be difficult, of course, to find a sufficient number 
of prospective buyers of machine tools and shop equipment 
in regular movie theaters to warrant the making of films 
and the spending of time in arranging for their display. 
The better plan is to make films that are of sufficient techni- 
eal interest so that various engineering societies throughout 
the country will be glad to arrange for their display at their 
regular meetings. Here the. manufacturer shows his film 
before an audience largely composed of men who directly 
or indirectly influence buying. The same benefits should 
result from showing films in technical schools and before 
gatherings of students attending Y. M. C. A. evening courses. 


How One Firm Used a Film 


A number of industrial motion picture films have been 
‘made and used with gratifying results. As a case in point, 
a film demonstrating the application of a new type of air- 
operated tool was made. This film was originally made in 
three reels, so that approximately forty-five minutes was 
required for its exhibition. It showed the tool in use and 
had a lively story interwoven, so that there was plenty of 
the human interest element. 

After the film was completed, a smoker was given at each 
of the branch offices of the company, to which possible 
buyers of these tools were invited. A pleasant evening’s 
entertainment was provided, of which the showing of the 
film was only a part and, incidentally, the use of the new 
tool was brought to the attention of a group of men who 
had the authority to purchase it. After this preliminary 
showing, all the story was eliminated from the film, so that 
it became a purely technical demonstration of a pneumatic 
tool. With the idea of using it in this way, the film was 
made with the story in the first and third reels. The second 
reel was simply a technical demonstration of the tool. There 
have been over 500 showings of the film before a total of 
50,000 men. 


Types of Films Used for Industrial Motion Pictures 


An ordinary moving picture film is run through the pro- 
jecting machine at a speed of sixteen “frames” per second, 
and there are sixteen frames to a foot of film. As the film 
runs through the projection machine, these pictures are 
substituted for each other on the screen with such rapidity, 
that the eye is incapable of following the changes, with 
the result that one gets the impression of a machine or 
other object in motion. ‘High-speed” films are made by run- 
ning the camera eight times as fast as the ‘“normal-speed” 
projecting machine is operated. Then, in exhibiting the 
film produced in this manner, the projecting machine is 
run at normal speed. As a result, it is possible to photo- 
graph the movements of a mechanism that operates too 
fast to be followed by the eye, and then to slow the pro- 
jection down, so that the movements can be readily followed 
when the moving picture is shown on the screen. This is 


MACHINERY 97 


a valuable device for many lines of work, but there are 
few machine tools that operate fast enough to require films 
of this type. 

The so-called “technigraphs” or animated drawing films 
are useful for showing cycles of movements. This method 
is valuable for showing the movements of the valves and 
pistons of a gasoline engine or the parts of various other 
mechanisms; but films of this kind are rarely applied in 
demonstrating machine tools. A new development in the 
motion picture industry is the stereoscopic film, which pro- 
vides for giving exceptional depth to the view projected on 
the screen: This is a development in the industry which 
promises to give valuable results, although at present it is 
in a more or less experimental stage. 


Cost of Making a Film 


After reading the foregoing analysis of ways in which 
a motion picture film can be used to advantage in selling 
machine tools, the question naturally arises, “What will it 
cost to make a film?” The projection machine will cost 
from $225 to $250, and ordinary films of good quality can 
be produced for from $1000 to $2000 for a 1000-foot negative. 
High-speed films, and films showing animated drawings or 
so-called “technigraphs” cost considerably more, ranging in 
price from $4000 to $10000. However, such films are not 
often required to show machine shop operations. After 
the negative has been produced, prints can be made from 
it at a cost of from $100 to $150. When a firm has a num- 
ber of salesmen on the road and it is desired to have each 
man carry a film, it will be evident that the possibility of 
making an unlimited number of prints greatly reduces the 
cost of this method of demonstrating machine tools. 


* * * 


COMING MEETING OF INTERNATIONAL 
CHAMBER OF COMMERCE , 


The second general meeting of the International Chamber 
of Commerce, an organization which includes delegates 
from all the leading nations of the world, will be held in 
Rome, Italy, March 18 to 24, 1924. Invitations to partici- 
pate in this meeting have been extended to Chambers of 
Commerce and trade organizations in the United States, 
as well as to a large number of business men throughout 
the country. The present indications are that there will 
be from 200 to 300 American business men in attendance. 
Yurther information may be obtained from Lacy C. Zapf, 
secretary of the American Section of the International 
Chamber of Commerce, Mills Bldg., Washington, D. C. In 
order to enable members of the American Section who attend 
the meeting to broaden their knowledge of international 
affairs, a special tour will be arranged, which will offer an 
opportunity for those attending to study commercial and 
economic conditions in the Mediterranean countries, the 
Near East and Western Europe. 


* * * 


VALUE OF MACHINE TOOLS AND METAL-WORKING 
MACHINERY EXPORTED TO JAPAN, 1912-1921 


Total of 

GDOrDey |S Other | Fe AllGther | Machine 

Year*| Lathes Grinding Machine Bri cidpe dake re A eee 

Machines Tools Tools Machinery | working 
| Machinery 

| ! { 
gil | ec gee Pllpas SPs ieee eo awe $133,546 
AOS eee eececaeiee een He rea seetea an ba totadeests\ <0 Gio Mepeuaticte veto Ul) iveteveeushete,re 119,558 
SU ae ere Pn ee el area MME e ita Wil urate ein amis, Bl | yey ere svaua 120,166 
TOTS Mere edirete a i etreiscleta: Pelle steca oa Stevet | Y Nce w cceceve'es 86,166 
PRT OM Boa dis lean NY Saeco te APS a ee ae | meme eR rae | 487,159 
AE) eee ae Sl cakes Al Anal DES Se ea esc nrae | 1,092,317 
1918 | $577,440 | $221,961 | $476,215 | $1,275,616 | $1,249,660 | 2,525,276 
1919 967,095 452,233 635, 874 2,055,202 | 38,827,982 | 5,388,184 
1920 503,304 494,154 956.784 1,954,242 2,296,341 | 4,250,583 
1921 301,028 198, 236 430,462 929,726 1,706,292 | 2,636,018 
| | | | | Machinery 


*The figures given are for fiscal years up to and including 1918, and for 
ealendar years thereafter. Detailed statistics not available for years pre- 
vious to 1918. 
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Machining Locomotive Parts on 
Ingersoll Milling Machines 


ACHINE tool manufacturers have given particular 
Mi attention to the railroad field during the last two or 

three years, and as a result machines have been de- 
veloped which, if generally used, would greatly reduce pro- 
duction costs in railroad shops. In tests recently conducted 
by the engineers of the Ingersoll Milling Machine Co., Rock- 
ford, Ill., various locomotive parts were machined by milling, 
the tests being carried out under conditions that could 
easily be duplicated in actual practice. Some of the results 
of these tests, which covered a period of three months, are 
set forth in this article. 


Machines and Equipment Used in the Tests 


For handling this class of work, two heavy-duty milling 
machines especially built for railroad shop work were em- 
ployed. A planer-type horizontal milling machine was used 
for taking heavy cuts on the sides and edges of rods, and 
an adjustable rotary machine (also of special construction) 
was used for such operations as milling contours on the 
ends of connecting-rods, where a vertical type machine 
is inherently advantageous. 

For the slabbing operations and for certain contour mill- 
ing, a helical inserted-tooth cutter of special design was 
employed. The teeth in these cutters were made of high- 
speed steel, twisted into a helical shape. The advantages 
claimed for this special type cutter are that the shearing cut 
which it takes removes metal with an economical expendi- 
ture of power and that the surface produced has a smooth 
finish, provided, of course, that the proper speeds and feeds 
are used. The teeth of these cutters are held in place by 
hardened wedges and screws. This type of cutter is shown 
in use in Figs. 1 and 2 on the horizontal type of machine, 
and in Fig. 4 on the vertical machine. 

For performing grooving operations, another cutter of 
special design was used in the test, the general appearance 
of which is shown in Fig. 3. These cutters have staggered 
inserted teeth, and are 10 inches in diameter, with a face 


Results of Tests made to Determine the Possibilities 
of Reducing Costs in Railroad Shops by Milling 


width of 314 inches. The teeth are of high-speed steel and 
set at alternate angles, held in place by wedges and screws. 
The spacing of the teeth is great enough to allow liberal 
chip clearance. 

Fixtures that are designed to hold connecting-rods so 
securely that a high table feed can be employed and that 
have provision for accurately and rapidly setting up a job 
were designed by the engineering department of the Ingersoll 
Milling Machine Co. These fixtures can be quickly adjusted 
and will accommodate locomotive rods of all makes. Some 
idea of the design may be had by referring to Fig. 1. They 
consist of hardened and ground plates that extend across the 
table and are provided with slots to accommodate clamp 
brackets which are located in different positions for clamping 
locomotive rods of various sizes. The brackets carry bolts 
which may be adjusted against the side of the work without 
obstructing the passage of the cutter. Patents have been 
applied for, covering the design of these fixtures as well as 
the special helical and staggered-tooth cutters. 


Speeds, Feeds, and Material 


The material of the locomotive forgings machined was, 
as a rule, a special chrome-vanadium alloy steel, heat- 
treated. The analysis and physical properties of this steel 
are as follows: Carbon, 0.38 to 0.48 per cent; manganese, 
0.75 to 0.90 per cent; sulphur, 0.04 per cent (maximum) ; 
phosphorus, 0.04 per cent (maximum); chromium, 0.80 to 
1 per cent; and vanadium, 0.15 per cent (minimum). The 
physical results of a typical test on an alloy steel rod of 
this analysis showed an elastic limit of. 62,750 pounds per 
square inch; a tensile strength of 98,850 pounds per square 
inch; an elongation in two inches of 23 per cent; and a. 
reduction in area of 53.3 per cent. 

The scale on these forgings was exceptionally hard, and 
it was necessary in milling the sides and edges to use a 
comparatively slow cutter speed and to reduce the table feed 
correspondingly. ._ In channeling, however, where there was 
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Fig. 1. Slabbing the Sides of Locomotive Main Rods 


no difficulty from scale, it was possible to use a faster rate 
of speed and increase the table feed. 

In machining locomotive main rod forgings, seven oper- 
ations were performed, six of which were milling. The 
first consisted of slab-milling both sides of two forgings. 
The set-up for this job is illustrated in Fig. 1. Here the 
planer-type horizontal milling machine previously referred 
to is shown set up with two helical milling cutters and 
adjustable rod fixtures of the type previously described. 
The cutters are 9 inches in diameter and 24 inches long, 
and in the test were run at a speed of 33 feet per minute. 
‘As the scale on the forgings was exceptionally hard, it was 
necessary to reduce the cutter speed considerably, the table 
feed being likewise reduced to 3 inches per minute. This 
rate of feed, however, produced an exceptionally fine finish. 
The depth of cut was 19/32 inch, the total width of cut, 
23 inches, and the amount of stock removed per minute, 
41 cubic inches. The horsepower required per cubic inch 
of metal removed was 1.45, and the production time, floor 
to floor, for slabbing both sides of these two forgings was 
three hours and twenty-eight minutes. 

The second operation consisted of drilling a hole in the 
piston end. This hole, which is 2% inches in diameter, was 
drilled in the piston 
end and an arbor was 
passed through it 
for lining up the two 
forgings during the 
edge milling opera- 
tion. The set-up for 
the edging operation 
is illustrated in Fig. 
2, which shows the 
arbor passing 
through two pairs of 
forgings to locate 
them relative to the 
cutters. The cutters 
used for edging were 
the same size and 
type as those used 
in the first opera- 
tion and the feeds 
and speeds were the 
same. The depth of 
cut was 11/16 inch. 
the total width of 
cut, 2084 inches, and 


the amount of metal Fig. 3. 


Milling Tapered Channels in Locomotive Main Rods fs 


Fig. 2. Milling the Edges of Locomotive Main Rods 


removed per minute, 41 cubic inches. The horsepower re- 
quired per cubic inch of metal removed was 1.38, and the 
floor to floor time for both sides of four rods was three 
hours and forty-two minutes. 

After edging, the rods were set up in pairs on the hori- 
zontal type machine, preparatory to milling the tapered 
channels. Fig. 3 shows the set-up and the staggered in- 
serted-tooth channeling cutters used. These cutters are 
31%, inches face width and 10 inches in diameter, and the 
cutter speed for this operation was 58 surface feet per 
minute, with a table feed of 5% inches per minute. In this 
connection it will be noted that the cutter speed was in- 
creased over that used in the slabbing and edging operations, 
because in this case there was no hard scale to interfere. 
The higher cutter speed resulted in the table feed being in- 
creased proportionately. The depth of cut was 1 9/16 in- 
ches. Two cuts were taken in each channel, the first of 
which was 3144 inches wide, and the second, with the rods 
set over to the proper angle, tapered from % inch to 14% 
inches. The total amount of metal removed per minute by 
both cutters was 58.6 cubic inches, and the horsepower re- 
quired per cubic inch, 1.13. The production time for com- 
pleting four of these channels, one on each side of each 
rod, was five hours 
and ten minutes. 

The three other 
milling operations 
required to finish the 
main rods were per: 
formed on the rotary 
vertical drilling ma- 
chine previously re- 
ferred to. Fig. 4 
illustrates the set-up 
used in the fifth op- 
eration — contour: 
milling the _ piston 
end of the rods. It 
will be noted that in 
this set-up the lower 
end of the cutter was 
supported by a bear- 
ing in a bracket that 
was bolted to the 
spindle saddle. While 
the cut was being 
taken the piston end 
of the rod was moved 
around. A clamping 
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one hour and forty- 
five minutes. 

The sixth operation consisted of milling the strap end of 
the rods, using practically the same set-up as that illustrated 
in Fig. 4. The cutter speed was 35 feet per minute; rate 
of feed, 1 inch per minute; depth of cut, % inch; and total 
width of cut, 11 inches.’ The production time was one hour 
and forty-five minutes for two forgings. 

The final operation on the main rods consisted of milling 
out the piston end to accommodate the brasses and wedges, 
as shown in Fig. 5. Two rods were supported from a mono- 
rail hoist, which is part of the machine, and securely 
clamped together in alignment at the outer end and properly 
secured to the table at the piston end. A solid helical 
milling cutter, 2 inches in diameter, was used in this oper- 
ation. The cutter was supported at the end by a bearing 
bracket. Two cuts were taken—a roughing cut, with a 
feed of 144 inch per minute and a finishing cut, with a feed of 


*R, roughing cut: F, finishing cut. 
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Fig. 4. Milling the Contour at the Piston End of the Rods 


t¥irst cut, 81% inches; second cut, % to 114 inches. 


formed in machining 
the main rod straps, 
and the forgings were handled on machines of the same type 
as those on which the main rods were milled. The slabbing 
operation is illustrated in Fig. 6, which shows two rough 
forgings being slabbed. This illustration also gives an ex- 
cellent idea of the method of securing the work. In the 
slabbing operation, two helical inserted-tooth milling cutters, 
9 inches in diameter and 24 inches long, were used, operating 
at a speed of 52 feet per minute. Although these forgings 
were rough, the amount of scale was considerably less than 
in the case of the main rods, so that it was possible to 
increase the cutter speed, and also to increase the table 
feed from 3 to 414 inches per minute. The depth of cut 
was % inch, and the width, except for the projecting lug 
on the side of the strap, 12 inches. The time required to 
slab both sides of two straps was two hours and six minutes. 

The second milling operation consisted of machining the 


Finish-milling the Piston End of the Rods 


Fig. 5. 
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Fig. 6. Slab-milling Locomotive Main Rod Straps 


exterior surfaces, except those having a radius of less than 
6 inches. This work was done on a vertical rotary machine 
with the work simply strapped to the platen, in the same 
manner as shown in Fig. 7. The data for this operation 
are as follows: 
long (helical inserted-tooth); table feed, 114 inches per 
minute; cutter speed, 53 feet per minute; depth of cut, 3 to 
¥% inch; width of cut, 54% inches; and machining time per 
forging, one hour and twenty-five minutes. 

The next operation consisted of milling the inside of 
the straps, except the 2-inch radius at the corners. This 
set-up is illustrated in Fig. 7. The machining data for 
this operation are practically the same as for milling the 
outside of the straps, except the machining time which is 
one hour and nineteen min- 
utes. The set-up for finish- 
ing the inside corners of the 
straps to a 2-inch radius was 
Similar to that shown in Fig 
7 except that a solid type 
helical cutter, 2 inches in 
diameter, was used, and the 
machining time for this job 
was fifty minutes per oper- 
ation. 

The next milling operation, 
which is the fifth in sequence, 
consisted of milling the out- 
side corners, which have a 
2%-inch radius. For this 
work, a set-up similar to that 
employed for the third oper- 
ation was used. The cutter 
was 4 inches in diameter, of 
the helical inserted-tooth 
type, and operated at 53 sur- 
face feet per minute. The 
time required to machine two 
corners on each strap was 
forty-eight minutes, floor to 
floor. The last milling oper- 
ation was machining the 2- 
inch radius around the ex- 
terior lug, as illustrated in 


Fig. 8. Here a 2-inch diam- Fig. 8. 
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Size of cutter, 6 inches diameter, 6 inches. 


Rounding the Corners of an Exterior Lug on the Straps 
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Fig. 7. Milling the Inside Surfaces 


eter solid helical cutter is shown in use, with its lower end 
supported in a bearing. The cutter speed was 50 feet 
per minute, the width of cut, 514 inches, and the machining 
time, floor to floor, thirty-nine minutes for milling the two 
corners of each lug. For convenient reference, the data 
cbtained as a result of the Ingersoll tests are presented 
in condensed form in the accompanying table. 


* * * 
EYE INJURIES IN THE INDUSTRIES 


The number of accidents resulting in workmen’s losing 
one or both eyes is very great, and strenuous efforts have 
been made to reduce them through the use of goggles. A 
great deal of experimenting has been done to secure satis- 
factory glass for goggles, and 
to produce designs that would 
meet all objections. Never- 
theless workers generally are 
not favorably inclined toward 
the use of goggles. It appears 
that there is a slackening of 
attention to safety provisions 
in many industrial plants, 
and recent publications of 
the organizations interested 
in accident prevention have 
stated that safety provisions 
and insistence on the use of 
safety appliances have been 
discontinued in many places, 
and that the working condi- 
tions have been allowed to 
drift into the careless methods 
of former years. This is to 
be regretted, and while a 
great deal of it is due to the 
attitude of the worker who is 
likely to become indifferent 
to the dangers of his occupa- 
tion, the management of in- 
dustrial firms must continue 
to be vigilant and to bring 
pressure to bear to insure that 
safety appliances will be prop- 
erly used. 
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STANDARDS FOR ROLLER BEARINGS 


Referring to the value of standardization in the automo- 
tive industries, B. B. Bachman, president of the Society of 
Automotive Engineers, lays great stress upon the necessity 
for proceeding in a rational way “to extend and continue 
the standards work which was inaugurated about twelve 
years ago, and which has been carried on continuously 
since. Cooperative endeavor of this kind is vitally essential.” 

Among the many things that the Society of Automotive 
Engineers is endeavoring to standardize are the dimensions 
for tapered roller bearings, on which a committee has been 
at work for some time. Ball bearings have been standard- 
ized so that the number of sizes available are limited to 
what is considered essential for the needs of the industries. 
Work is also progressing on standardizing straight roller 
bearings, a subject of equal importance. In the tapered 
roller bearing field there are now over 200 sizes used in the 
automotive industry, and it is believed that about 50 sizes 
would probably care for practically all requirements. It has 
been suggested that possibly the sizes could be so determined 
that tapered roller bearings would be interchangeable: with 
the already standardized ball bearings. 

This work is of great importance, and while it is evident 
that as the work of standardization proceeds, a great many 
differences of opinion will be encountered, there is no doubt 
that. standards can be established that will meet the require- 
ments of all. It may appear at times that too rigid stand- 
ardization might. be unwise, and might result in harmful 
restriction of initiative in the design and development of 
mechanical devices. Nevertheless, when standardization 
methods are not too drastic, they will always be found of 
value to the industry. Great savings in manufacture and 
in distribution will result, the methods of manufacture 
can be simplified, the range of sizes that have to be kept 
in stock can be reduced, the capital investment of manufac- 
turers and dealers will be less, and the ultimate consumer 
will be able to buy a standardized product at a price much 
lower than that of a product where the number of types or 
sizes made is far in excess of actual needs. 


* * * 


TOOL STEEL SOLD ON A SERVICE BASIS 


When a customer buys pig iron or structural steel, he 
buys so many tons of steel and pays for it, and there the 
transaction ends; but when a user of tool steel buys, it is 
not exactly so many pounds of steel he wants to acquire— 
it is the service of a tool steel to be used as a cutting tool. 
The value of steel to the buyer cannot be measured in 
pounds, but in performance. In this respect, tool steel as 
a product is in the same class as machine tools. The ma- 
chine tool buyer is not seeking so many hundred pounds of 
cast iron and steel. What he wants is the reliable service 
of a machine that will perform certain work of a given 
quality in a given time. The same with tool steel—its value 
depends entirely upon its performance in cutting metal. If 
it does not stand up as required under a cut, the seller 
is sure to hear from the buyer. If it fails to respond prop- 
erly to heat-treatment, the steel manufacturer will be asked 
to tell how his steel can be heat-treated to give maximum 
performance. With steels of good quality, the best results 
depend, of course, upon adequate heat-treatment. 


Naturally, the price of tool steel should also be governed 


by its performance—in speaking of tool steel in this general. 


way, high-speed steels, of course, are included. Composition 
or analysis alone does not determine the merit of a steel. 
It is possible to make two steels of exactly the same analysis, 
and yet one may be far superior to the other in cutting 
qualities. That is why firms that specify chemicai analysis 
only are sometimes able to buy tool steel at a very low price. 
It is much easier for the steel manufacturer to make a steel 
of a given analysis than to make a steel that will measure 
up to certain performance requirements, 

Users of tool steel who realize that they are buying 
steel, not by the pound but for service, will find that by 
insisting upon service rather than analysis they will get 
more actual value for their money. Manufacturers of tool 
steel and high-speed steel are able to render service to those 
who are able and willing to cooperate with them by stating 
exactly what their requirements are. More and: more this 
becomes the modern idea of business—to sell not merely 
goods, machines, devices, or tools, but, in principle at least, 
to sell service. 


* * * 


THE HIGH-DUTY MACHINE TOOL 


The introduction of a new machine or method is a slow 
process. High-duty, high-production. machine tools are not 
yet fully appreciated by many manufacturers employing 
tool equipment. Few industries have taken advantage of 
the improved machine tools placed at their disposal during 
recent years to the extent that the automobile industry has, 
and as a result, the cost of its product has been reduced. 
In many other branches of the machinery industry we 
still find machine tools of obsolete types, with no capacity 
for steady high production. They continue to cut metal, 
but the speeds and feeds and other features do not compare 
with up-to-date machines. These faithful servants are 
steadily losing money for their owners, but there seems to 
be no desire to part with them. 

The foreman of a shop using a line of lathes about twenty 
years old, questioned about the continued use of machines 
built before the days of high-speed steel, answered: ‘Well 
they are doing their share, with a little patching up every 
now and then.” His superiors apparently were of the same 
opinion, or they would have replaced this equipment long 
ago. “Their share’ was a very small one compared with 
what a new high-duty lathe could do; and the “patching 
up every now and then,” over a period of years, probably 
cost almost as much as new machines. 

The scrapping of worn-out or out-of-date machine tools 
and their replacement by new machines of greater capacity 
would usually save the buyers of shop equipment money. 
This is especially true of railroad shops, but similar con- 
ditions will be found in many shops manufacturing pumps, 
steam engines, conveying machinery, and textile machinery, 
to mention but a few of the lines of manufacture in which 
there has not been so universal an application of modern 
machine tools as in the automobile industry. Prices of 
machine tools are as low now as they are likely to be for 
years. Eliminate the money-wasting machines that handi- 
cap you in competition, and get ready for the good times 
just ahead. 
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A Recently Developed Assembly System for Increasing Production and Reducing 
Manufacturing Costs 


By WARREN ORDWAY, The Lamson Co., Syracuse, N. Y. 


carburetors, meters, radio parts, lighting fixtures, etc., 

the cost of the material is negligible, as compared with 
the cost of manufacturing the component parts and assemb- 
ling them. In some cases the assembly cost amounts to as 
much as 50 per cent or more of the total cost. A great 
deal of attention has been given to developing automatic 
machinery for turning, stamping, or casting small parts 
in quantity, but until recently the assembly has usually 
been done by the same old-fashioned bench methods that 
have been in use for generations. 

The present article will show the application of conveyors 
in assembling systems, whereby the old bench system is 
eliminated and the assembly of light units made as quick 
and easily controlled as the manufacture of the parts enter- 
ing into their construction. This new system is applicable 
to practically any assembly operation as well as to filling 
containers with liquids, inspecting, packing and boxing, 
and a hundred other 
uses. One advantage 
of the system here 
described is that it 
can be installed in 
an old plant as well 
as in a new one. 
The mechanical 
equipment required 
can usually be built 
around the existing 
production system 
without requiring 
serious changes in 
plant lay-out. Two 
typical installations 
are described in the 
following — one at 
the plant of the 
Moto-Meter Co., Inc., 
Long Island City, 
N. Y., makers of the 
Boyce ‘“Moto-Meter” 


Ip the manufacture of a large class of products such as 


Fig. 1. 


Assembling ‘‘Moto-Meters’? by the Conveyor Method; Cleats bored to hold 
Two Meters are attached to the Belt 


and the other at the plant of Mitchell & Co., Boston, Mass., 
makers of radio equipment. 


Assembling “Moto-meters” by the Conveyor System 


If Cadillac or Studebaker should wire to the Moto-Meter 
Co. for a thousand moto-meters, with special nameplates, it 
is probable that the order would be filled the same day, or 
at the latest by the next day. It might be imagined that 
to give such service as this an enormous stock of finished 
meters would be required, as there are seven separate models, 
and about 145 different types of nameplates that are in 
constant demand. But if a supply were kept in stock of 
the many hundreds of different combinations of models and 
nameplates which would be required to fill any order that 
might be expected, a great deal of capital would be kept 
tied up in finished goods. 

As a matter of fact, that is the way the business was 
handled up to a few months ago. The finished stock 
amounted to about 
160,000 meters. To- 
day 100,000 fewer 
instruments are re- 
quired in finished 
stock, and deliver- 
ies are made even 
more promptly than 
before. This remark- 
able achievement has 
been obtained by the 
installation of the 
conveyor system of 
assembly designed 
and built by the 
Lamson Co., Syra- 
cuse, N. Y. Before 
the installation of 
the conveyor system, 
the method used was 
one that is quite gen- 
erally practiced in 
many plants today. 
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Fig. 2. 


The meter frames came from the finished materials stock 
room on trucks holding six trays of fifty meters each, and 
passed from operation to operation on them. 

There were about 100 trucks and 100 assembly tables 
measuring 4 by 2 feet at which the various assembly oper- 
ations were performed. Besides taking up a great deal of 
space, and cluttering up the room with tables and trucks, 
this system required three or four days to finish an order, 
and tied up 20,000 instruments on a production schedule of 
5000 per day. The workers found it hard to perform their 
tasks efficiently, as they were constantly interrupted by 
having to lift the trays of instruments on and off the trucks, 
and push the trucks about between the assembly tables. 


Conveyors Adapted to Existing Production System 


The conveyor system was built around this older produc- 
tion system without interfering with the methods of assem- 
bly which had been found satisfactory. The conveyor system 
is built in three units of three conveyors each, which carry 
the instruments past the various workers in the assembly 
line. The frames are started at one end, and the various 
parts are added as they pass along the conveyor, till at the 


discharge end, the finished, inspected, and boxed instru- 
ments are delivered ready for shipment. 
The first operation is putting the frame together. This 


task is given to a girl who is chosen for her speed and 
alertness, as she sets the pace for the entire assembly oper- 
ation. Once a frame is started along the line it must go 
through every process at the predetermined rate of produc- 
tion. Any slowing up of any operation causes the instru- 
ments to pile up, and is immediately seen and remedied. 
Besides insuring greater and more uniform production, 
this conveyor system makes the task of supervision far 
easier, as the conveyor itself serves as a pace-setter for 
every task. ; 

There are six operations performed along the first con- 
veyor: (1) putting the frames together; (2) rolling in the 
cap over the tube; (3) cementing in the thermometer; (4) 
scraping off superfluous cement; (5) enameling the back 
of the tube; and (6) inspecting. After the first inspection. 
the meters are sent down two conveyor linés, where the 
following operations are performed: (1) Back assembly; 
(2) front assembly; (3) final inspection; (4) packing; and 
(5) sealing and packing in cartons. 

As indicated by the illustrations, the system consists of 
belts driven by electric motors; the belts are 6 inches wide 
with wooden cleats, bored to hold the moto-meters upright. 
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General View of the Assembling Department of the Moto-Meter Co., showing the Large Number of Conveyors used 


The instruments are easily removed from the belt, and as 
easily slipped back into these bored cleats. The belts are 
driven at slow speed (from about 5 to 10 feet per minute) 
which can be varied to give any capacity desired. In an 
assembly line of this kind, however, a comparatively slow 
belt movement gives ample carrying capacity for the largest 
production the operators can turn out. 


Speed and Flexibility of the System 


The chief advantage of the conveyor system of assembly 
is the speed with which orders are put through and the 
consequent cutting down of stock in process and finished 
stock. In the plant of the Moto-Meter Co., the conveyors 
have cut down the time necessary to fill an average order 
from four days to considerably less than a day. This means 
that most orders can be filled the day they are received 
from semi-finished stock.. The stock in process necessary 
for a production of 5000 instruments a day has been cut 
from 20,000 to 7500.- The finished stock, as has been pre- 
viously described, has been cut down from 1609000 to 60,000 
instruments, with even better service to customers than 
before. 


Savings of Labor and Space Due to Conveyor System 


In addition to these savings, the savings in labor amount 
to 15 per cent, and would pay for the entire system in about 
two and one-half years. This greater labor efficiency comes 
from saving the-girls’ time by eliminating the moving about 
of trays and racks of product, and from the pacemaking 
feature of the conveyor, which insures steady and uniform 
production. As all unnecessary hand and body movements 
of the operators are done away with, they do their work 
with much less fatigue, and turn out an increased production 
with much less effort than previously. 

The space saved by the system is also considerable. Hach 
assembly table formerly used occupied 4 by 2 feet, and the 
trucks were bulky and required considerable aisle space. 
Compared with this, the conveyor system occupied only a 
fraction of the space, and every square foot is put to pro- 
ductive use. The wear and tear on the trucks and the floor, 
while hard to compute, is also an item which becomes fairly 
large during the course of a year. 


Effect of System on Operators 


A great deal has been said about the objection of labor 
to new labor-saving machinery, and particularly to machin- 
ery that sets a pace in regard to working speeds. This 


October. 1922 


objection has not been found to apply in the Moto-Meter 
plant in regard to the assembly conveyor system, because 
the assemblers, while they are enabled to turn out more 
_work than under the old system, can do it with much less 
physical labor and fatigue. The conveyors save them all 
the heavy work of lifting the trays of instruments and 
pushing about cumbersome trucks, and leave them only the 
lighter work requiring their particular skill. 


Assembling Radio Parts by the Conveyor System 


The experience of Mitchell & Co., Boston, radio equipment 
manufacturers, may prove of value to any company whose 
problem is that of increasing production without a corres- 
ponding increase in equipment and personnel. This com- 
pany used conveyors to obtain a bigger share of the flood 
of radio business in the early part of this year than they 
could otherwise have obtained. Although the conveyor 
system used by this company is moderate in size and in first 
cost, C. R. Dumble, chief engineer of the company, states 
that it has increased the production per worker five times, 
and the production from a given area of floor space ten times. 

Before the conveyor system was installed, assembly was 
done in the usual way on tables, each operator putting to- 
gether complete the various items handled. The floor space 
required was large, and the production was low, as it was 
difficult to check the work of each assembler. The rejec- 
tions, too, were large enough to be quite an item of expense. 
Under the conveyor. system, every job is broken up into a 
number of individual operations, each one of which is per- 
formed by one or more workers. The work is done on a 
moving conveyor which carries the parts from operation 
to operation, and takes the finished and boxed product to 
the stock-room. 


Construction of Conveyors 


There are two conveyors, 24 inches wide and 46 feet long, 
which are electrically driven at 90 feet per minute. Each 
conveyor has two partitions running its entire length, 
which virtually divides the belt into three 8-inch belts. 
The two outside partitions are used to,carry the parts be- 
tween operations, while the central section carries the boxed 
product to storage. The outside belts are equipped with 
movable switches, one at each operator’s place, which 
throws the parts out on the assembly benches located on 
each side of the belt. These switches provide a very flexible 
arrangement. They can be set to deliver from each operator 
to the next, or, where two or more operators perform one 
operation, they can be thrown in and out of position as each 
operator desires more material to work on. 


Fig. 3. 
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Assembling Radio Switches 


A good example of what the system accomplishes is found 
in the assembly of radio switches, one of the specialties of 
the company. Eight operators are required who perform 
the following operations: (1) Remove paper from knob: 
(2) screw blade or insert; (3) put shaft on insert; (4) 
tighten shaft; (5) and (6) put on bushing, spring, and nut: 
(7) inspect, wrap, and put in box; (8) put on cover and 
place on belt. Composition knobs are brought to the worker 
at the first operation about once an hour. Most of the 
other parts are so small that a box of them, under the con- 
veyor, will last all day. The paper packing boxes which 
come to the packer are carried on a narrow conveyor dis- 
charging from a hopper over the conveyor table. 

In the operation of the system, the various tasks require 
different degrees of speed and application. The system is 
therefore run in continuous half-hour shifts, with short rest 
periods between, the operators being moved after each rest 
period. In this way a girl who packs for a half hour—a 
task requiring great speed and accuracy—may remove the 
wrappers from the knobs during the next period—the easiest 
task on the conveyor line. This moving from task to task 
makes for a more flexible organization and relieves the 
monotony of doing one small operation all day long. The 
pacemaker for this system is the fourth operator who tight- 
ens shafts. On this task a skilled male operator is em- 
ployed continuously. 


The Feature of Automatic Supervision 


This system practically does away with any need of super- 
vision. Each operator, while the belt is moving, must keep 
her work up with the rest, or else her parts will stack up 
and at once become noticeable. The first operator, while not 
serving as a forewoman, acts as a “flywheel of production” 
and irons out any irregularities of output that may occur 
along the line, by helping out the girls who are behind. 
The effect on the workers is also remarkable, as shirkers 
are automatically eliminated. The earnings of the employes 
are also greater than under the ordinary assembling 
methods, as piece-work prices can be so set as to permit of a 
bigger daily wage. The inspection, too, is practically auto- 
matic. Hach operator becomes virtually the inspector of 
the work of the previous operator. The high quality of 


this consecutive inspection is evident from the fact that out 
of 50,000 of a certain type of switches manufactured, there 
is said to have been but one defective unit. 

The production with conveyors has been increased five- 
fold. Under the old plan, four operators, at benches, turned 
out 300 switches complete per hour. 


With the conveyor 
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A View of the Assembling Department, showing Conveyors with Operators at Work 
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eight operators can easily complete 3000 switches in an 
hour. The space required is only one-tenth of what was 
needed with the tables for an equal produetion. Four 
people required a floor space of 10 by 18 feet for 300 per 
hour, while about the same space is sufficient to turn out 
3000 per hour with the conveyor. Three thousand boxes of 
finished switches alone, representing one hour’s work, would 


Fig. 4. 
pile up 20 feet of table 4 feet wide, while with the conveyor 
they are in the stock-room almost as soon as complete. This 
is a very important advantage with rents as high as they 
are today, and in itself will pay for the conveyor in a few 
months’ time. The speed of the new system is self-evident. 
Orders that formerly required several days to fill can now 
be shipped the day the order is received. 


Assembling Radio Apparatus by the Conveyor System 


Assembling Automobiles by the Conveyor System 


One of the most familiar applications of the conveyor 
system of assembling and one of the earliest to be worked 
out, is the consecutive assembly of automobiles. The Lam- 
son system used by the Franklin Motor Car Co., Syracuse, 
N. Y., is a good example. Here the chassis is assembled 
along a conveyor running the length of the department, the 
wheels are put on as the chassis passes across one end, and 
the body is put on and finished as the automobiles are car- 
ried down a conveyor parallel with the first. Although the 
workmen were changed from a piece-work to a day-work 


basis when this conveyor was installed, the production was 


increased to such a point that the daily quota of cars was 
turned out with about 20 per cent fewer employes. 

An interesting. story is told about this conveyor. Owing 
to a break in the power line, it was put out of service for 
an hour or two one morning. During the afternoon, the 
conveyor was speeded up enough to complete the daily quota 
of cars, and the workmen made up the lost production with- 
out knowing what was going on until they were told about 
it at the end of the day. 

The conveyor systems described are typical of those used 
in various plants making machines or apparatus from 
metal or wood. Numerous other applications could be cited, 
as in cash register manufacture, lighting and starting sets 
in automobile manufacture, etc., but the examples shown 
indicate the general application of the conveyor system 
of assembly. 
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CONVENTION OF THE SOCIETY OF 
INDUSTRIAL ENGINEERS 


The Society of Industrial Engineers will meet for its ninth 
annual convention at the Hotel McAlpin, New York, October 
18 to 20. At the opening session at 3:00 P. M., Wednesday, 
October 18, Joseph W. Roe, president of the society, will 
speak on “The Relation of Economics to Industry.” 

“The Economic Background Necessary for a Business 
Executive,” is a topic that will receive special consideration 
at a general meeting of the Educational Group on the first 
day of the convention. At another meeting, Ernest F. 
DuBrul, general manager of the National Machine Tool 
Builders’ Association, will present a paper on “The Eco- 
nomic Aspect of Production.” Arthur J. Todd, director of 
labor, B. Kuppenheimer & Co., will deliver a paper on “The 
Industrial Age.” A. J. Lutterback, comptroller, Palmolive 
Co., will speak on “The Budget and the Financial Forecast.” 

At the banquet, three other speakers of note will address 
the convention—F. H. Sisson, vice-president, Guaranty Trust 
Co.; D. R. Dewey, Massachusetts Institute of Technology; 
and Royal R. Keely. Mr. Keely has recently returned from 
two years engineering work in Russia. He is an industrial 
engineer and will speak on “The Industrial Situation in 
Russia.” The Friday evening session is to be devoted to 
the subject “The Application of Material Handling for the 
Purpose of Reducing Costs and Increasing Production.” 
There will be an interesting exhibit of material-handling 
equipment, as well as other factory and office equipment. 
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ROLLER FOR GRAVITY CONVEYOR 


Gravity conveyors of the roller type are used in auto- 
mobile and other manufacturing plants for assembling 
various units, and are often subjected to severe service in 
handling the heavier parts. At the plant of the Studebaker 
Corporation the experience has been that pressed-steel and 
cast-iron rollers are unsatisfactory for conveyors used in 
assembling such units as the motor and, as a consequence, in 
new conveyor installations this company is using rollers 
of the design illustrated. The roller consists of a steel tube 
214 inches outside diameter and 5/32 inch thick, which is 
backed up by a hard-wood core that extends the length of 
the tube. At each end of the hardwood core is a Schatz 
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Gravity Conveyor Roller with Hard-wood Core and Steel Outer Surface 


annular ball bearing. The inner race of the bearing rests 
on the round bar which supports the roller in the angle- 
iron of the conveyor frame. This angle-iron is 2 by 3 
inches. The round bar of the roller is held in place by 
means of cotter-pins. These rollers are made in various 
lengths to suit conditions. 

+ 2 ee 


The production of automobiles and trucks in the United 
States for the eight months ended August 31 was about 
1,660,000 cars, compared with 1,668,500 cars for the entire 
year of 1921. 


October, 1922 


MACHINERY 


107 


Can Tapered Roller Bearings be Run 


at High Speeds? 


By T. V. BUCKWALTER, Chief Engineer, The Timken Roller Bearing Co., Canton, Ohio 


ERFORMANCE records of 
Prsverea roller bearings over 

as many as ten years in 
the plants of important manu- 
facturers have proved conclu- 
sively that tapered roller bear- 
ings will carry heavy loads ef- 
ficiently and economically at 
continuous speeds as high as 
11,500 revolutions per minute. 
The term “high speed” is gen- 
erally applied to machines 
operating at 3000 revolutions 
per minute and over, including 
grinding and buffing machines, 
motors and certain special-pur- 
pose machines. The bearings 
in the transmissions and pin- 
ions of many automobiles oper- 


It is generally believed among engineers and shop 
men that tapered roller bearings are not suitable for 
bearings running at high speeds—that is, at 3000 
revolutions per minute and over. This belief is so 
firmly established in the minds of many well in- 
formed technical men that it has been deemed advis- 
able to place on record the results obtained in run- 
ning tapered roller bearings economically and 
efficiently at speeds exceeding not only 3000 revolu- 
tions per minute, but 10,000 revolutions. When it 
becomes thoroughly appreciated that tapered roller 
bearings can be successfully used for high speeds, 
an entirely new field will be opened up for the 
application of these bearings. Their advantages in 
machine construction will lessen operation costs in 
machine shops and other industrial plants. There are 
some applications for which it appears that no other 
type of bearing is quite as satisfactory as a roller 
bearing, and for that class of service there will be 


shaft, the tapered roller bear- 
ing is ideal, especially with 
alternating-current motors, be- 
cause it holds the rotor central 
and prevents it from dragging 
on the stator and burning out 
the windings. 

A large automobile manufac- 
turer has placed tapered roller 
bearings from his regular stock 
in grinding machines of his 
own design and manufacture. 
His internal grinding machines 
operate at a speed of about 
16,000 revolutions per minute. 
According to the production 
manager, the advantage de- 
rived is the reduction of the 
maintenance force on grinder 


ate at speeds in excess of 3000 an opportunity to save 


revolutions per minute, which 

is only a medium speed, it is true, in comparison with the 
much higher speeds of many kinds of industrial machinery. 
But the transmission or pinion bearing, although operating 
at only 3000 revolutions per minute, is actually subjected 
to more severe service than the industrial machine bearing 
operating at a much higher rate, for the simple reason that 
the automobile bearing transmits more power and conse- 
quently carries a heavier load. 


Experience of Users of Tapered Roller Bearings Operating 
at High Speeds 


It is not surprising, considering its conspicuous success in 
automotive service, that the tapered roller bearing is giving 
such a good account of itself in the faster, but less severe, 
service met in industrial machinery. The experiences of 


users of tapered roller bearings operating at high speeds 


will no doubt be of interest, and therefore a number will be 
cited in this. article. 

One manufacturer states that before using tapered roller 
bearings in his buffing, polishing, and spinning lathes, the 
bearings required four complete replacements a year, the 
average bearing life being about three months. Since 
changing to tapered roller bearings two years ago no replace- 
ment has been necessary, the bearings still functioning as 
well as when new and no wear being apparent. During this 
time the lathes have operated continuously at 3400 revolu- 
tions per minute nine hours per day. 

A technical instrument manufacturer, using a well-known 
polishing lathe, replaced the bearings furnished by the 
lathe manufacturer with tapered roller bearings. After 
fifteen months of service at 4350 revolutions per minute 
for eight hours per day, the tapered bearings were found to 
be in good condition and adjustment was unnecessary. This 
manufacturer states that with the bearings formerly used 
two entire replacements would have been required. 

A manufacturer of polishing machines operating at speeds 
up to 10,000 revolutions per minute, has equipped his ma- 
chinery with tapered roller bearings since 1911, and has 
never received a complaint of bearing failure from his 
customers. He states that on direct motor-driven polishing 
machines having the wheels mounted on the armature 


in maintenance expense. 


spindles to about one-third that 


required when the _ spindles 
were equipped with plain bearings. 
Another large automobile manufacturer is introducing 


tapered roller bearings in a general line of machinery of 
his own design and manufacture. Some of the grinding 
machines operate at a speed of 11.500 revolutions per minute. 
A manufacturer of automobile accessories has also intro- 
duced tapered roller bearings in grinding machinery of his 
own design and manufacture, the spindles of which run at 
7000 revolutions per minute. 


Conclusion 


The facilities for the production of tapered roller bearings 
might almost be said to have been commandeered by the 
automotive industry until within recent months. The appli- 
cation of these bearings in the mechanical field within the 
last ten years, therefore, has been largely voluntary with 
manufacturers. Notwithstanding this conlition, there are 
upwards of 400 applications in the mechanical field in a wide 
variety of loads, speeds, and kinds of service. This general 
success has prompted a leading manufacturer of tapered 
roller bearings to organize for a more general introduction 
of the tapered roller bearing to the mechanical field. 


% * % 


PACKING . FOR EXPORT 


The Bureau of Domestic and Foreign Commerce has often 
pointed out the importance of proper packing for export. 
It is stated that frequently American manufacturers do not 
pack any more securely for export than they do for domestic 
shipments. As a specific example, in one shipment of nuts 
and bolts contained in wooden kegs, 80 per cent of the kegs 
burst when they were lowered from the ship into lighters, 
the contents being scattered all over and having to be 
shoveled into bags and later sorted out by hand. Huropean 
exporters, it is stated, use sheet-iron containers, which are 
greatly to be preferred. One European firm recently secured 
an order for fifteen tons of rivets by cable, because an 
American concern disregarded the instructions to ship in 
double bags of heavy material, which, while not as good as 
sheet-iron kegs, nevertheless are greatly superior to wooden 
containers. 
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Tests on Anti-friction Lineshaft Bearings 


By J. F. McGUINNESS, Directing Transmission Engineer, Hyatt Roller Bearing Co., New York 


his plant on the most efficient basis, the merits of a 

new or improved piece of machinery are founded 
entirely upon the actual saving derived from its use. If, by 
comparison with the equipment it replaces, the difference in 
power consumption, labor, production, and maintenance is 
sufficient to pay for the new machine within a reasonable 
period—say one year—the purchase of such equipment is 
considered an attractive investment. When E. I. du Pont 
de Nemours & Co., one of the country’s largest power con- 
sumers, took up the question of using anti-friction bearings 
on lineshafting as a means of reducing power consumption, 
the engineers in charge of their power transmission depart- 
ment approached the subject with the single idea of deter- 
mining the investment value of anti-friction equipment. 
This department, supervising the transmission ‘of power 
throughout the duPont organization, could not report favor- 
ably on the anti-friction idea without first giving it a 
thorough test under practical working conditions. 

In looking about for an installation of maximum severity 
(one termed a hard drive) a double-shaft drive was selected 
in the sulphonating house connected with the dye plant at 
Carney’s Point, N. J. At that time this shafting was 
equipped with twenty-eight ring-oiling bearings, the sizes 
being 2 7/16, 2 15/16 and 3 7/16 inches. This shafting 
transmitted power to large vats containing paddles, which 
agitated heavy and somewhat viscous liquids used in the 
manufacture of dyes. The plant was operated on a twenty- 
four hour per day basis continually. 

In order that the test of both the ring-oiling bearings 
and the anti-friction bearings could be conducted under 
conditions as nearly alike as possible, it was decided to run 
both tests the same day. A corps of engineers, therefore, 
in charge of William Stanier, chief transmission engineer 
of the duPont organization, set up the necessary instru- 
ments consisting of a wattmeter, an ammeter and a record- 
ing wattmeter. The actual test of power consumption with 
the shafting running in ring-oiling bearings was begun 
at 10:00 A. M. and consumed altogether one hour and forty- 
five minutes. During the test, readings were taken at full 
load, the lineshaft running with the countershaft belts dis- 
connected and with the motor running idle. 

The anti-friction bearings were of the flexible roller, 
split type, and these were substituted for the plain bearings 
without removing pulleys couplings or collars. Four mill- 
wrights, each one aided by a helper, made this change, 
the average time required to remove one ring-oiling bearing 
and set in place one roller bearing being about six minutes. 
After the roller bearings had been oiled and allowed to run 
for a half hour, the power consumption of the shafting 
equipped with roller bearings was recorded, the same com- 
binations of drive being used as during the ring-oiling test. 
The figures recorded as a result of these tests are as follows: 


T: the manufacturer whose main object is to operate 


Type of Bearing Tested Power Consumed 
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(or 3357 watts) 


These figures show a power saving of 14.4 per cent under 
full load by using roller bearings. Assume that the costs 
are $0.013 per kilowatt-hour for power, $0.40 per gallon for 
oil and $0.65 per hour for labor. The ring-oiling bearings 
are oiled once a week, but the roller bearings require 


attention only once every three months. The time for 
oiling either set of bearings averages 1.4 hours and the 
entire equipment consumed 1.5 gallons of oil at each refilling. 

The efficiency of roller bearings from-the standpoint of 
dollars and cents may be readily ascertained. As there is a 
saving of 3357 watts, the annual saving in power based 
upon 7200 hours, is determined as follows: 


3357 
——— 200) 0 01S = ool eee 
. 1000 
Oil and oiling labor costs for the ring-oiling bearings are 
as follows: 


Oil cost = 1.5 gal. X 52 weeks X $0.40 per gal. = $31.20 
Labor cost = 1.4 hrs. X 52 weeks x $0.65....... = $47.32 
Total per hour = $78.52 


Oil and oiling labor costs for the roller bearings are as 
follows: 
4 times yearly 


$78.52 x = $6.04 


52 
Hence, the saving in oil and labor = $78.52 — $6.04 = $72.48 
and the total saving by using roller bearings = $314.22 + 
$72.48 = $386.70. 
To determine the value of roller bearings as an invest- 
ment, the following figures were compiled: 


Cost of roller’ bearings. 00%.) .0. .2 200 2 eee $654.27 
Cost’ of ring-oilinge’ bearings. 0. .o... eee $432.00 
Additional cost of roller bearings... 5. .J0neceeen $222.27 
Annual saving by using roller bearings $386.70 | 
— = ——— x 100 
Additional cost of roller bearings $222.27 
= 174 per cent 


The time required to pay for the additional cost of the 
roller bearings equals: 


Additional cost of roller bearings $222.27 


Annual saving by using roller bearings $386.70 
6/10 year or 7.2 months 


The economy resulting from the use of roller bearings on 
lineshafting is obtained on small installations as well as 
large ones. From the testimony of a number of users 
covering a wide variety of industries, power savings are 
reported ranging from 14 to 27 per cent of the total load. 
Considering the local conditions governing every installa- 
tion, this range of savings is logical. Apart from the power- 
saving features of roller bearings, consideration must be 
given to their merit from the standpoint of endurance. 
Records are available showing service running from twenty 
years to as high as thirty years without a single item of 
repair or change. 

* * * 


In a paper recently read before the Royal Society of 
England by Sir Robert A. Hadfield, attention was drawn to 
the iron resources of the world. It has recently been esti- 
mated that if the iron output should continue to grow at 
the pre-war rate of increase of 5 per cent annually, the 
world’s supply of iron would be exhausted in 150 years. It 
was pointed out that if China should begin to use steel in 
the same quantity as the United States uses it, the output 
of pig iron in the world would so increase that the richest 
sources of iron ore now known would soon be exhausted. 
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Strength of Internal 
Spur Gear Teeth 


By DOUGLAS T. HAMILTON, The Fellows Gear Shaper Co., Springfield, Vt. 


different from that of external gears, and problems ~ 


shee tooth action of internal spur gears is somewhat 


are met with in designing internal gears that are not 
present in the other type. Several of these problems relate 
to the strength of the teeth. Before discussing this subject, 
however, it might be advisable to review briefly an improved 
method for determining the strength of gear teeth. The 
parabola scheme, which is weil known, is a rather hit-and- 
miss method, and in order to obtain accurate results, it is 
necessary that the person using it have some experience 
in dealing with the strength of gear teeth. It is simple 
to apply, but the results are not so accurate as can be 
obtained by other methods. 

The derivation of the parabola or Lewis method is illus- 
trated diagrammatically in Fig. 1, where the tooth pressure 
F is resolved into two forces R and 7 meeting at point B. 
This is the top of the parabola, one leg of which is tangent 
at O to the tooth profile. The parabola thus constructed 
encloses a cantilever beam of uniform strength, which is 
tangent to the tooth outline at the weakest portion of the 
tooth—at points C and F. The problem is to determine the 
location of the line CF. 


Determining the Weakest Section of Tooth by Calculation 


In the improved method of determining the strength of 
gear teeth, as illustrated in Fig. 2, a gear tooth is drawn 
from four to ten times its actual size. The fillet on one 
side should be carefully drawn in, because the weakest 
section of the tooth generally lies in the vicinity of the 
fillet, and an inaccurately drawn fillet might change the 
calculated strength of the tooth considerably. If the gear 
tooth is to be cut with a generating cutter, the fillet should 
be “generated,” whereas if the tooth is to be cut with a 
formed milling cutter, the fillet should be carefully drawn. 
If fairly accurate results are desired, a 10 to 1 scale is pre- 
ferable. After the drawing of the tooth has been completed, 
a series of parallel lines e, e€,, €, and e,; are drawn 0.100 
inch apart and at right angles to the center line of the tooth. 


Fig. 1. Diagram used in the Derivation of the Lewis Formula 


Then a line f is constructed. The pressure line P is drawn 
through the point of the tooth and tangent to the base circle, 
and the line f passes through the point of intersection of 
lines R and P.., 

Now, the weakest section of the tooth can be determined 
by measurements and by calculation. The procedure is to 
measure the length of line e from the vertical axis of the 
tooth to the tooth curve, or distance g. Then square this 
distance and divide it by distance h. This gives a factor. 
For example, g in this particular case equals 0.1015 inch 
and h equals 0.2 inch; then 0.1015? + 0.2 —0.0515. Pro- 
ceeding in this manner, starting well above what appears: 
to be the weakest section and continuing until the values 
begin to increase again, the lowest value will indicate the 
weakest section of the tooth. The distance g, squared and 
divided by h, gives 0.05101, which lies between 0.0512 and 
0.05107. 

In order to prove that line e, indicates the weakest section 
of the tooth, measure and calculate on each side of line e,, 
taking spaces 0.050 inch apart. In this way it can be de- 
termined very accurately just where the weakest section 
of the tooth really is. The value x obtained by squaring 
the base of the triangle at the weakest section and dividing 
by its height, as explained in the foregoing, gives the value 
a that is used in the Lewis formula, as illustrated in the 
diagram Fig. 1. 


Factors Governing the Strength of Internal Gear Teeth 


To show how the Lewis formula can be applied to internal 
gear teeth, it will be first necessary to explain briefly the 
difference between an internal and an external gear. An 
internal gear might be defined as an external gear turned 
inside out, so that the addendum of the teeth is within the 
pitch circle. This condition causes a different action of the 
teeth in that, for the same ratio of teeth, the length of the 
line of action is increased somewhat in an internal gear. 
Furthermore, modifications of the teeth are necessary on 
internal teeth when a small pressure angle and certain tooth 
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Fig. 2. Lay-out for finding the Weakest Section of a Gear Tooth 
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ratios are used. This will be seen in the lay-out at A, Fig. 8, 
which. shows that if a pinion having 16 teeth of 8 diametral 
pitch is to run with an internal gear having 40 teeth, the 
pressure angle being 1414 degrees, it is necessary that the 
teeth of the internal gear be entirely removed for the length 
of the cross-hatched portion C and that they be modified 
for the length indicated by the dark portion D. Increasing 
- the number of teeth in the pinion and keeping all other 
factors the same, reduces the shaded and dark tooth por- 
tions as shown at B. 

If the internal gear tooth is not modified, it will interfere 
with the flank of the pinion tooth, and the gears will not 
have the correct action. That part of the internal tooth 
which extends inside the base circle can be removed, as 
there can be no possible rolling action inside the circle from 
which the involute is generated. The gear tooth is obvi- 
ously stronger than the pinion tooth, so that, in determining 
the strength of an internal gear tooth, it is always neces- 
sary to deal with the pinion. 


Determining the Initial Point of Tooth Contact 


In calculating the strength of an internal gear tooth, 
the initial point of contact of the pinion and gear teeth must 
first be determined. This is governed by several factors— 
the pressure angle, the tooth length, the ratio of the gear 
and pinion, the type of cutter used, and the relative number 
of teeth in the cutter used, if it is of the gear-shaper type. 
The first three points are made clear in diagram Fig. 4, 
in which are constructed the pitch, base, and root circles, 
as well as the inside circle of the gear and the outside 
circle of the pinion. There are 40 teeth of 8/10 diametral 
pitch on the gear, and 16 teeth on the pinion, the pressure 
angle being 20 degrees. If there is no under-cutting of the 
pinion tooth, which is practically the case with the condi- 
tions shown, that part of the internal tooth that extends 
inside the initial point of contact # will interfere with the 
flank of the pinion, and should be modified to give proper 
action. The initial point of contact H is that point at which 
a line drawn from the center of the pinion and at right 
angles to the line of action cuts the latter. This point also 
locates the base circle of the pinion. Now, regarding the 
cutter, if this is of the gear-shaper type and has a larger 
number of teeth than the pinion that is to run with the gear, 
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Fig. 4. Lay-out indicating the Manner in which Certain Factors control 


the Location of the Initial Point of Tooth Contact 

it will in certain cases cut away more of the tooth than is 
actually required, and hence the initial point of contact 
will take place farther along the line of action. It is there- 
fore necessary to take the number of teeth in both the 
cutter and the pinion into consideration, as they determine, 
in connection with the other factors mentioned, the location 
of the initial point of contact. 


Application of the Lewis Formula to Internal Gear Teeth 


To illustrate how the Lewis formula is applied to deter- 
mine the strength of internal gear teeth, assume that it is 
necessary to find the strength of the internal gear repre- 
sented at A, Fig. 3. Here, the initial point of contact F is 
advanced along the line of action from point # which cor- 
responds to point # in Fig. 4. It will also be seen in Fig. 3 
that the internal gear will not run with this pinion unless 
the dark and cross-hatched parts of the tooth are corrected 
and removed, respectively. The point of application of the 
load on the gear tooth is, of course, along the line of action 
at the point of contact. 

Calculation will show that x is equal to 0.177 for the gear 
tooth, and to 0.042 for the pinion tooth. An increase in the 
number of teeth in the pinion, all other conditions remain- 
ing the same, affects the strength of the internal gear tooth. 
By increasing the number of teeth in the pinion to 24, and 
keeping all other factors as they were, as 
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Modifications Necessary on Internal Gear Teeth 


shown at B, factor x for the pinion is in- 
creased to 0.0515, and for the internal gear 
tooth it is reduced to 0.135. This results 
from the longer leverage or effective length- 
ening of the tooth. Obviously, the shorter 
the tooth, relative to the thickness at the 
base, the stronger it is; and by increasing the 
length of the tooth, keeping the base the 
same, the tooth becomes weaker. 
ae Fig. 5 shows the effect of an increase in 
the pressure angle and the use of a stub tooth 
on the strength. At A is shown a 13-tooth 
pinion of 8/10 diametral pitch, 20-degree pres- 
On sure angle, in mesh with a 40-tooth internal 
gear. The darkened portion indicates the 
On, amount to be removed from the gear tooth 
to insure proper action. The value of zx for 
the gear is 0.129. 
A gear and pinion having the same ‘ratio 
of teeth, but of 8 diametral pitch and 14%4- 
degree pressure angle, is shown at B. More 


ey trimming is necessary, thus reducing the 
pa! effective length of the tooth, and although 
oo the pressure angle is less, the tooth is theo- 


rectically stronger, owing to the shortening 
of the working length, the value of z being 
0.1480. It is evident that a shortening of 
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the tooth affects the strength more than an increase in the 
pressure angle. Of course all the factors involved have not 
been discussed—only the main points regarding the effective 
strength have been explained. 

One reason that the strength of internal gears does not 
receive more attention is that when an internal gear and 
pinion are made from the same material, the pinion is 
obviously always the weaker member, and the strength 
of the internal gear teeth is immaterial. But when an 
internal gear is made from one material and the pinion 
from another, it is necessary that the strength of both be 
found. In this connection, it might be stated that when 
an internal gear and pinion are to be made from the same 
material, the strengths of the pinion and internal gear teeth 
are sometimes bal- 
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EMPLOYMENT SERVICE OF NATIONAL 
ENGINEERING SOCIETIES 


The employment bureau of the four national engineering 
societies—the American Society of Mechanical Engineers, 
the American Society of Civil Engineers, the American In- 
stitute of Mining and Metallurgical Engineers, and the 
American Institute of Electrical Engineers—is rendering a 
valuable service to the members of these societies as well 
as to the industrial world at large. The service of this em- 
ployment bureau is unique in that it is given free of charge 
to both employer and employe, and hence can be rendered 
in a perfectly impartial manner, the best men obtainable 
being supplied to fill available positions. Many large cor- 
porations throughout 


anced approximate- 
ly. This is done by 
increasing the thick- 
ness of the pinion 
tooth at the pitch 
line, and increasing 
the width of the 
tooth space in the 
internal gear a pro- 
portional amount. 
This can only be 
done by a cut-and- 
try method, but it is 
comparatively simple 
in application. 

A modification of 
the Lewis formula in 
which the value x as 

‘found by the method 

outlined in this ar- 
ticle may be used, 
is as follows: 
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in which 

W = applied 
in pounds; 

S=safe stress in 
pounds per square 
inch; 

f=width of face 
in inches; and 

“«=factor  deter- 
Mined as previously 
explained. 

There is no neces- 
sity for including the circular pitch in the formula, as this is 
taken into consideration in determining the weakest section 
of the tooth. This formula gives exactly the same results 
as the Lewis formula. 


load 


Fig. 5, 


An Application 


* * * 


FORGING AND COLD-DRAWING OF INVAR 


Inyar, an alloy steel very high in nickel, is difficult to work 
mechanically. Experiments have been conducted by the 
metallurgical division of the Bureau of Standards with a 
view to determining the conditions under which forging 
and cold-drawing of invar may be possible. It was found 
that very light reductions could be made at one heat, and 
that the forging temperature should not be allowed to drop 
below 1800 degrees F. during the first reduction. The ex- 
periments consisted of forging an ingot down to a %-inch 
rod; a part of this rod was then cut off and machined to a 
¥Y-inch diameter, and this part was then cold-drawn, with 
two intermediate annealings, to a wire approximately 1/16 
inch in diameter. 


of the Method described 


the country are now 
using this employ- 
ment service, and are 
obtaining through it 
not only engineers 
for technical posi- 
the applicants will 
be arranged for whe 
this is requested. 

All the engineers 
whose records are 
listed in the employ- 
ment bureau’ are 
members of one or 
more of the national 
engineering socie- 
ties. When any con- 
cern applies to the 
bureau for a man of 
a certain type, the 
records of a number 
of men will be sent 
if desired, and a per- 
sonal interview with 
the applicants will 
be arranged for, if 
this is requested. 
The applicants are 
carefully selected by 
the bureau according 
to the qualifications 
specified by the pro- 
spective employer. 
The bureau has on 
file not only the rec- 
ords of technically 
trained and exper- 
ienced men, but also of specialists with engineering qualifi- 
cations—production engineers, sales engineers, purchasing 
agents, traffic managers, chemists, etc. The bureau is under 
the charge of Walter D. Brown with headquarters at 29 W. 
39th St., New York City: 

The records of the bureau show an interesting trend 
toward improved business conditions. Up to the end of 
February, this year, the number of unemployed engineers 
on file increased every month, but beginning with March 
the number of engineers placed has exceeded the number that 
have applied for positions during each month. 
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It is reported that the Swedish Machine Tool Export Co., 
a sales organization representing a number of the leading 
Swedish machine tool firms, has obtained a contract for 
machine tools valued at over $300,000 to be delivered to a 
newly established locomotive works in Poland, partially 
supported by the Polish Government. 
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New Design of Centering Machine 


Numerous parts 
produced from bar 
stock in turret lathes 
and automatic screw 
machines later un- 
dergo grinding, mill- 
ing, or other opera- 
tions in which it is 
desirable to have the 
work mounted on 
centers. A list of 
such parts would in- 
clude reamers, taps, 
and a large variety 
of automobile parts 
and other pieces on 
which it may be ne- 
cessary to mill an in- 
tegral spur or bevel 


gear, a worm or a Fig. 1. 


Centering Machine with Simplified Chucking Method which permits the Centering 


chucks have a triple 
thread which insures 
that the work will 
be gripped at three 
points, one of which 
is directly opposite 
the other two. 

The chuck has a 
capacity for work 
from, 14° toss 3716 
inches in diameter. 
From Fig. 4 it will 
be noted that work 
of a variety of cross- 
sections can be held. 
but, of course, there 
must be a _ round 
cross-section at some 
point close to the 
ends to permit sup- 


of Ends of Various Cross-sections 


‘thread. The center- 

ing of parts produced jn large quantities should be per- 
formed on a simple machine that operates quickly, so that 
the centering cost per part will be negligible. The Hanson- 
Whitney Machine Co., Hartford, Conn., has recently im- 
proved the centering machine of its manufacture which was 
described in August, 1921, Macuinery, the new features 
including a greatly simplified chucking arrangement and a 
rack-and-pinion feed for the tool carriage. The ends of the 
work are centered by successive drilling and counter- 
sinking operations. 


The Chucking Features 


Centering is accomplished on this machine with the work 
rotating, one end being driven by the chuck, while the other 
end is supported by the rollers of a steadyrest close to the 
centering tools. The chuck on the original machine gripped 
the work by means of jaws that were opened and closed 
by a handle, and, although satisfactory, it was a rather 
complicated design. On the new machine the set of five 
hardened internally threaded parts seen on the tray of the 
headstock in Fig. 2 serve as chucks. One end of the work 
is inserted into the proper sized chuck, as shown in the 
cross-sectional view of a chuck at the top of Fig. 4. The 


Fig. 2. 


View showing the Improved Headstock and Tray of Chucks 


porting by means of 
the steadyrest rollers. With a part having a hexagonal 
head, for instance, centering of the head end would be 
accomplished with the steadyrest rollers revolving on the 
shank of the part immediately beneath the head. Hach 
chuck is held in the headstock spindle by means of a 
projecting pin on the shank which engages a_ slot that is 
clearly shown in Fig. 2, in the end of the spindle. A 
spring detent in the spindle hole also engages a groove 
in the chuck shank as a further precaution against the 
chuck becoming disassembled from the spindle while the 
machine is in operation. 


Design of the Steadyrest 


A close-up view of the steadyrest, which is integral with 
the front end of the tool carriage, is shown in Fig. 3. It 
will be seen that two rollers support the work underneath. 
These rollers are adjustable to suit the diameter of the 
work at the point where it rotates on the rollers. Adjust- 
ments. are made by revolving the knurled handwheel A 
which is attached to a screw having a right-hand thread at 
one end and a left-hand thread at the other. Mounted on 
this screw are two nuts which are simultaneously brought 
toward each other or moved apart as the screw is revolved. 


View of the Steadyrest Rollers and their Adjusting Mechanism 


Fig, 3. 
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- SQUARE 


Fig. 4. A Few of the Typical Ends of Parts that can be chucked 


in the Machine shown in Fig, 1 


Machined lugs on the nuts engage slots in the roller-holders 
B, and consequently the roller-holders are fed upward or 
downward at an angle when the handwheel is turned. The 
screw has pinion teeth cut on it near the front end which 
engage the teeth of gear C. This gear has two dials on-the 
outside face, one of which is graduated in thirty-seconds 
of an inch, and the other in millimeters. 

In setting the steadyrest rollers for work dimensioned 
in inches, handwheel A is revolved until the proper gradua- 
tion of the dial on gear C is brought into line with edge D 
on clamp E£. After a setting has been made, clamp Z is 
tightened against the face of gear C by means of the binding 
handle. Handle A cannot be revolved until the binding 
handle is again loosened. The upper roller of the steadyrest 
is attached to a handle which is raised and lowered each 
time work is inserted. A coil spring in the bearing of this 
handle prevents it from dropping when raised. 


Operation of the Centering Tools 


The tool carriage is moved along the bed to suit the 
length of the work being centered, by revolving its hand- 
wheel. This actuates a pinion which engages with a rack 
on the front of the bed. The drill chuck and countersink 
are each held in holders which have shanks that are in- 
serted in the ends of sliding bars F, Fig. 2. The drill 
chuck is mounted in the forward sliding bar and the coun- 
tersink in the rear one. These sliding bars are mounted 
in bracket G, Fig. 1, which is rocked forward and backward 
to bring the drill and countersink successively into align- 
ment with the work axis, when handle H is directly at 
right angles to the center line of the tool carriage. Pulling 
handle H ahead of this position causes the drill to be 
fed into the work, and pulling the handle to the rear causes 
the countersink to be advanced. Stops prevent bracket G 
from rocking when either tool is being advanced, and con- 
trol the depth of drilling and countersinking. Long life of 
the countersink is obtained by grinding both ends for cut- 
ting, and the ends are ground eccentrically so that the tool 
cuts only on the bottom edge. This design tends to hold 
the work on the lower rollers of the steadyrest, and so not 
much pressure need be applied to the steadyrest lever. 
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Oil is supplied to the points of the drill and countersink 
by an ingenious arrangement. The pump and oil are con- 
tained in the compartment underneath the front end of 
the bed, the pump being driven by belt from a_ pulley 
mounted on the spindle outside the loose pulley. By this 
arrangement the pump is driven only with the spindle. 
Oil is pumped through a telescopic shaft in the bed which 
connects with a member on the tool carriage. The oil is 
forced through the arm upon which bracket G swivels and 
forward through sliding bars Ff, Fig. 2, and the tool-holders, 
being finally delivered to the tools. By means of an auio- 
matic arrangement oil is delivered to a tool only as it is 
being fed forward, and is immediately shut off as the other 
tool begins to advance. The starting and stopping of the 
machine is effected by a foot-treadle, which operates the 
belt-shifter. Thus the hands of the operator are entirely 
free for the removal and insertion of work and the operation 
of the tool-feeding handle. <A piece of leather on the belt- 
shifter acts as a brake on the spindle as soon as the belt 
is thrown on the loose pulley. Both the spindle and loose 
pulley are provided with ball bearings. The standard 
spindle speed is 850 revolutions per minute. 


% * * 


STUD BOLTS 


By LEROY M. CURRY 


Two designs of stud bolts are shown in the accompanying 
illustration. The bolt shown at A is the type in most gen- 
eral use, while that at B is an improved design. The im- 
proved style has the end turned down below the root diam- 
eter of the threads for a distance sufficient to allow for im- 
perfect threads at the bottom of the hole. The idea is to 
enable the bolt to be locked or clamped in the hole, by bot- 
toming the chamfered or rounded end of the bolt. 

In view B it is obvious that length LZ depends only on the 
depth of the drilled hole and the length of the stud, both 
of which are easy to maintain as close as necessary. 
With the construction shown at A, there is always much 
trouble because of variation of the length L, and if the 
threads are not a good tight fit in the hole, the studs are 
quite likely to turn when the nut is being removed from 
the upper end of the stud. This is because the stud only 
tightens on about two imperfect threads either at the top 
or the bottom of the hole; whereas with the other form, 
the threads are jammed their entire length, even though 
the stud is not a tight fit in the tapped hole. On account of 
the initial strain placed on the threads by tightening the 
stud, it is advisable that the holes into which the studs are 
inserted be made a little more, rather than less, than the 
nominal depth required, especially in castings. 
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(A) Common Style of Stud Bolt; 


(B) Bolt with End turned down 
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Babbitt Metal 


By L. D. ALLEN, General Manager, L. D. Allen Metal Works, Chicago, III. 


HEN we consider that from, 20 to 30 per cent of 

y y the power developed for the operation of machinery 

' is lost in bearing friction, it is surprising to note 
how little attention is paid to this loss. The explanation 
is that only by the installation of carefully constructed 
testing apparatus can the real cause be discovered. It is 
the pull or drag in each bearing, multiplied by the number 
of bearings throughout a plant, that accounts for the great 
losses in power and the large expense in repair bills, the 
latter being due to the wearing or burning out of bearings, 
unnecessary oil consumption, wear on driving gears and 
belting, etc. 

Very few people realize the significance of the fact that 
400 pounds or more of each ton of fuel burned under the 
boilers is consumed by the friction load. Power that is 
wasted through friction is con- 
verted into heat. This heat, to 
avoid fusion of the bearing liner, 
must be radiated as fast as it is 
produced so that the temperature of 
the bearing surface will be kept 
below the danger point. For this 
reason the anti-frictional and heat- 
conducting properties of a bearing 
liner are important, although not 
so important as the load-carrying 
and cohesive strength of the liner. 
The consistency and heat-conduct- 
ing properties of the lubricant, as 
well as the method of lubrication, 
are also important factors. The 
reason that the anti-frictional prop- 
erties of a bearing metal are not 
quite so important as its load-carry- 
ing properties is that the oil film is 
supposed to prevent metallic con- 
tact between the journal and the 
bearing surface. The cause of bearing failure is many 
times due to the journal being forced into full load and 
speed before the oil film has had an opportunity to warm 
up and spread sufficiently to cover the entire rubbing 
surface. 

Apart from the retarding influence of an unsuitable lubri- 
cant, friction is caused by the unevenness of the surfaces in 
moving contact. There are no absolutely smooth surfaces. 
They may seem smooth to the touch, but a strong magnify- 
ing glass will reveal minute projections and roughnesses, 
which in rubbing contact produce friction and heat. In 
the manufacture of bearing metals, it is important, there- 
fore, that only such constituent metals be used as will 
produce a smooth, mirror-like bearing surface. Lead pos- 
sesses the best anti-frictional properties, but lead alone is 
too soft to carry the load, and therefore must be strength- 
ened by the addition of antimony to give greater hardness, 
and tin and copper to give both hardness and toughness. 
In a bearing metal, tin also serves as a solder to unite or 
bind together the ingredients of which the alloy is 
composed. 


are to be used. 


pressure. 


face. 


chanical mixture 


Load on Bearings 


Carefully conducted tests in research laboratories have 
proved that the maximum load per square inch on any type 
of bearing should not exceed 2500 pounds, and that three- 


Babbitt metals should never be bought on 
a price basis, but solely with regard to their 
adaptability for the bearings for which they 
The more dense and compact 
the structure of the bearing liner, the less 
will it give or compress under the journal 
Vibration usually occurs when a 
metal gives and creates an excessive space 
between the journal and the bearing sur- 
For this reason all bearing metals 
must be carefully alloyed under experienced 
supervision, because a slight variation in 
ingredients and in the manner of combining 
them will change the metal from a dense, 
homogeneous alloy to a coarse-grained me- 
of doubtful 


fourths of the machinery in operation should carry a bear- 
ing load not exceeding 1500 pounds per square inch. If the 
bearings are of the proper dimensions with respect to the 
length, diameter, and thickness of the liner, and positive 
lubrication is assured, it has been found that a babbitt 
metal, triple alloyed, semi-tin or lead-based; is the most 
durable and economical metal for bearing loads up to 1800 
pounds per square inch. A babbitt metal of this nature. 
properly produced, will show a compressive strength, when 
a block or cube, one inch square is tested, of from 16,000 
to 20,000 pounds, but this does not mean that it will stand 
more than approximately 1800 pounds per square inch of 
surface of a liner 4% or 1% inch thick. The thinner the 
liner under heavy load and siress, the higher the tin and 
copper content required in the alloy. 

For extremely severe bearing con- 
ditions, what is known as “genuine 
babbitt” is sometimes used because 
of its toughness and ability to re- 
sist bending stresses. Genuine 
babbitt is composed of from 80 to 
90 per cent of tin. A moment’s re- 
flection will suggest, however, that 
bearing liners are very rarely sub- 
jected to bending stresses. In 99 
per cent of the cases, a metal low 
in tin, that will withstand the bear- 
ing pressure and that will not heat 
when the surface is subjected to 
journal friction, is the best metal 
to use. The author, who for a long 
period of years has specialized on 
bearing metals, has in many cases 
replaced tin-base genuine babbitts 
with alloys, containing from one- 
third to one-half less tin, and 
which are toughened and 
hardened through the methods by which they are produced. 
These alloys can be made at a proportionately lower cost to 
the user and are of greater service value, because of their 
better anti-frictional properties. They are of sufficient 
strength to carry the load, but because they contain a higher 
percentage of lead, they heat less under given speeds and 
pressures. 

The following experience may be mentioned as an example. 
The writer was asked to visit the East St. Louis plant of 
the American Car & Foundry Co., where trouble had been 
experienced with bearings in the overhead drives. The 
bearings that gave the most trouble were made of genuine 
babbitt containing about 88 per cent tin. These bearings 
gave trouble by melting or fusing; the metal, being high 
in tin, heated more rapidly under journal friction than a 
metal containing a large percentage of lead. Furthermore, 
the overhead bearings were somewhat neglected as regards 
lubrication. A hard lead-based babbitt with a compression 
test of about 1800 pounds per square inch was substituted, 
and the trouble disappeared. 


quality. 


Considerations in Buying Babbitt Metal 


Babbitt metals should never be bought on a price basis, 
but solely with regard to their adaptability for the bearings 
for which they are to be used. The more dense and compact 
the structure of the bearing liner, the less will it give or 
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compress under the journal pressure. Vibration usually 
occurs when a metal gives and creates an excessive space 
between the journal and the bearing surface. For this rea- 
son all bearing metals must be carefully alloyed under ex- 
perienced supervision, because a slight variation in ingredi- 
ents and in the manner of combining them will change the 
metal from a dense, compact, homogeneous alloy to a 
coarse-grained mechanical mixture of doubtful quality. 

It is erroneous to recommend a single lead-based brand 
of babbitt as suitable for all conditions. Bearing conditions 
may be classified under three headings—general-purpose 
conditions, that is, average speed and average to heavy 
loads; extra heavy conditions, that is, fairly high speed and 
heavy load; and extreme service conditions, that is, extreme 
speeds and loads, especially when the bearings are also sub- 
jected to vibration, intermittent loads, pounding and shocks. 


Composition of Bearing Metals 


The metals used in the manufacture of various babbitts 
are two or more of the following: Tin, lead, copper, anti- 
mony, and bismuth. 

Tin toughens the alloy, lowers the melting point, and 
assists in producing a strong, homogeneous mixture. It is 
a “dry” metal, that is, it is somewhat lacking in anti-fric- 
tional properties. Under heavy friction it heats quickly and 
fuses. 
specific gravity is 7.35 and its comparative hardness is 4.5. 
The grades generally used in the manufacture of babbitt 
metals are known as Straits tin, Chinese tin, and Bolivian 
tin, depending on the standard of purity required. 

Lead imparts softness and reduces the tendency to heat in 
a bearing by reducing friction; it has greater friction-re- 
ducing qualities than any other metal, resembling graphite 
in this respect. It melts at about 620 degrees F. Its specific 
gravity is 11.38, and its comparative hardness 1.5. 

Copper hardens and toughens a bearing alloy and raises 
the melting point. It increases the friction slightly. Cop- 
per melts at a temperature of 1943 degrees F. It has a 
specific gravity of 8.85, and a comparative hardness of 2.5. 
Very little copper is used in babbitt metal, only from 0.25 
to 0.5 per cent being used in a lead-based babbitt. There 
are some high-tin mixtures that contain as much as 10 per 
cent copper such as hard genuine babbitt, which is com- 
posed of 80 per cent of tin, 10 per cent of antimony, and 10 
per cent of copper. The author does not believe that copper 
is a desirable constituent in a lead-based babbitt. It hardens 
the babbitt somewhat, but it reduces the anti-frictional prop- 
erties, and imparts less compactness or density to the struc- 
ture or body of the alloy. 

Antimony is a hard, brittle metal of crystalline structure. 
It hardens an alloy and raises the melting point. It reduces 
friction, thereby reducing the heating of the bearing. It 
melts at about 1169 degrees F. It has a specific gravity of 
6.76, and a comparative hardness of 3.5. The crystalline 
grain of a fracture is due to antimony. It is imperative 
that the antimony in a bearing alloy be completely reduced 
and evenly distributed throughout the mass; otherwise there 
will be hard, segregated spots on the surface of the liner, 
developing frictional heat and cutting or scoring the journal. 

Bismuth reduces friction and prevents shrinkage, as it 
expands on cooling. It lowers the melting point of an alloy, 
as it melts at a temperature of 507 degrees F. . Its specific 
gravity is 9.82, and its comparative hardness 2.3. As bis- 
muth usually costs more than $2 a pound, it is not used to 
a large extent in babbitt alloys. 

Aluminum is rarely used in babbitt metal except as a 
deoxidizer. It melts at a temperature of about 1160 degrees 
F. Its specific gravity is 2.6, and its comparative hardness 
2.2. It imparts some toughness by closing the grain, and 
acts as a flux; but it slightly increases the friction, thus 
offsetting its toughening properties, and making it of no 
practical value in a bearing metal. 
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When heated, it melts at about 450 degrees F.; its. 
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Certain combinations of tin, copper, and antimony shrink 
on cooling. Tin and lead alone shrink slightly, and anti- 
mony remains about constant. Any two metals mixed to- 
gether in the form of an alloy produce a metal which has 
a lower melting point than that of the original metal having 
the higher melting point, and in some cases lower than 
that of the metal with the lower melting point. 
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INEXPENSIVE FORMED MILLING CUTTER 


By GEORGE C. HANNEMAN 


The high initial cost of formed milling cutters often pre- 
cludes their use on work for which they are otherwise well 
adapted. The formed cutter illustrated is, however, com- 
paratively inexpensive to make. It can therefore be used in 
many instances where production requirements do not justify 
making a formed cutter of the usual type. The cutter shown 
has removable blades, and is made by a method that elimi- 
nates the expensive backing-off process. The body of the 
cutter is milled exactly the same as for an ordinary inserted- 
blade cutter except that the blade slots are made about 
twice as wide as the blades are thick. The remainder of 
the space in each slot is filled by a soft steel spacer block 
such as shown at B. | 

In making the cutter, each spacing block is placed in 
front of its respective blade and clamped in place by a taper 
pin CO. The cutter blades are then turned to shape without 
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Inserted-blade Type of Formed Milling Cutter 


backing off. A cut is also taken on the sides of the blades 
to obtain true surfaces from which to reset or locate the 
blades after they have been hardened. The blade shown at 


_A is in the position occupied when its profile is being turned, 


while the other blades are shown in their proper working 
positions. The slots and their corresponding blades are 
numbered before the blades are removed for hardening. 
After being hardened, the blades are properly located in 
the body D by mounting the latter member on an arbor in 
a lathe, using an indicator to assist in bringing the trued- 
up sides of the blades into alignment. It will be noted from 
the illustration that the cutter clearance is obtained by 
changing the position of the spacing blocks so as to lie 
behind the cutting blades instead of in front of them. For 
very accurate work it is necessary to allow for the slight 
change in depth of cut which results from moving the 
blades forward. The widths of the turned surfaces will not 
be affected by this change in the cutter position, but the 
depth of the cutter profile must be made slightly less, as in 
the case of screw machine tools of the circular type. For 
special parts that are required in limited quantities, the use 
of this type of formed cutter has been found very economi- 
cal. The body D of the cutter can, of course, be used for 
blades of different shapes. 
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Methods of Stocking out and 


Finishing Bevel Gears on Single- 


and Two-tool 


Planers of 


the 


Form-copying or Templet Types 


By FRANKLIN D. JONES 


ERY large bevel gears, and many of medium size, are 
cut by using gear planers of the templet or form- 
copying type. Such machines are also used for cutting 

the larger sizes of spur gears, as explained in a previous 
article, but their application to very large bevel gears is 
universal. More distinct types of machines have been de- 
signed for cutting spur gears of various sizes than for cut- 
ting bevel gears, since the former present a simpler gear- 
cutting problem. For instance, spur gears may be cut 
readily with formed cutters, and a great many are produced 
by this simple method; but as the tooth of a bevel gear has 
the same cross-sectional shape on a diminishing scale to- 
ward the apex of the pitch cone, it cannot be given the 
correct shape with a formed cutter, although this method 
has béen used to a limited extent for bevel gears. The 
templet principle, however, provides a relatively simple 
method of cutting bevel gears of medium and large sizes, 
especially in gear shops or wherever a variety of pitches or 
sizes is encountered; this accounts for the general use of 
the templet or form-copying type of gear planer for the 
class of work mentioned. F 
Cutting Bevel Gears on Planers of the Single-tool Form- 
copying Type 

Bevel gear planers of the form-copying type commonly 
operate with a single tool, although a two-tool design has 
been developed, which will be described later. The single-tool 


Gleason planer of 24-inch size is shown in Fig. 1. When 
this planer is at work, the tool-slide is given a reciprocating 
motion by a crank adjusted for a stroke equal to the face 
width of the gear being cut, plus about %4 inch over-travel, 
or possibly 1 inch on larger machines. The arm carrying 
the tool-slide is pivoted so it can swing about a horizontal 
axis. The entire tool-head (with its tool-slide, crank drive, 
and pivoted arm) is mounted on a turret or baseplate sup- 
ported by the main bed. 

This turret swings about a vertical axis to feed the tool 
inward, and at the same time the tool-slide arm swings 
about its horizontal axis, provided the supporting roller R 
is resting on one of the curved forms or templets B or (C, 
which are used when taking finishing cuts. The ‘inward 
feeding movement and the backward motion to withdraw 
the tool for indexing are obtained from a cam acting through 
an adjustable lever for varying the angle through which the 
turret swings. This angular movement is regulated accord- 
ing to the depth of the gear teeth, and is equal to the angle 
subtended by the whole depth of the tooth, plus 1144 degrees 
for clearance. The turret is set to suit the pitch cone angle 
of the gear being cut. 

When cutting teeth from the solid, the tooth spaces are 
first roughed out, as described later, and then the teeth 
are finished first on one side all around the gear and then 
on the opposite side. The holder to which the forms are 


Fig. 1. 


Bevel Gear Planer of the Single-tool Form-copying Type 
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attached can be turned about 
a horizontal axis for locating 
the different forms in the 
working position. The index- 
ing movement of the gear 
being cut is controlled auto- 
_matically through change- 
gears located at H, which are 
selected by referring to an 
index table furnished with 
the machine. The planer il- 
lustrated in Fig. 1 will cut 
miter gears up to 24 inches 
pitch diameter, and _ bevel 
gears of a 2 to 1 ratio up to 
28 inches pitch diameter. 
Machines of the form-copying 
type are made for cutting 
gears up to the largest sizes 
ordinarily encountered in 
commercial work, and such machines have the advantage 
of using tools of a simple inexpensive form. 

When a bevel gear is cut from the solid (instead of plan- 
ing teeth which have been roughly cast to shape, as is cus- 
tomary for very large gears) there are several methods of 
roughing or stocking out the teeth. When roughing steel or 
cast-iron gears up to about 2 diametral pitch, it is well to 
use a single V-shaped tool, as indicated by the diagram 4A, 
Fig. 3. While this tool may have plain cutting edges, the 
stepped or corrugated form indicated is preferable, as it 
breaks up the chips. The size of the roughing tool depends 
upon the width of the tooth space at the small end. The tool 
should be wide enough to leave about 1/32 inch of stock on 
each side of the teeth at the small end, and the length of the 
cutting end must be at least equal to the full depth of the 
teeth at the large end. 

Sometimes when cutting “flat gears” (gears having a large 
pitch cone angle) of, say, 2 diametral pitch, especially if 
the section is light and the gear blank tends to spring, it 
might be necessary first to cut parallel slots in the center 
of each tooth space, as indicated by diagram B, and then 
follow with a V-shaped roughing tool. Gears coarser than 2 
diametral pitch and with pitch cone angles of less than 45 
degrees may be roughed out by using a combination slot- 
ting and V-tool, as indicated by diagram C. The combina- 
tion slotting and V-tool arrangement is not readily appli- 
cable to the 24-inch gear planer, so it finds use only on 
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Fig. 3. Different Forms of Tools used for Roughing or Stocking Cuts 


+ Fig. 4, 


the larger sizes. The slotting 
tool is always set to cut 
slightly deeper than the Y- 
tool, so that the latter never 
cuts on the point. When 
cutting “flat gears,’ or those 
that have large pitch cone 
angles (above 45 degrees) 
there is sometimes a tendency 
for the work to spring in 
toward the tool and stall the 
machine when a heavy cut is 
being taken, which makes it 
necessary to relieve the cut- 
ting action by not setting the 
V-tool in to the full depth. 

Another combination tool 
that is sometimes used is il- 
lustrated by diagram D. This 
is a narrow slotting tool ex- 
tending to the full depth, followed by a wider slotting tool 
which goes in as far as the pitch line. When the work is 
such that combination tools cannot be used, and the pitch of 
the teeth is too large to permit roughing from the solid 
with a V-shaped tool, it is necessary to cut plain slots first 
and then follow with a V-shaped tool. 

Diagrams A and B, Fig. 2, show the type of tool used ‘for 
finishing the upper and lower sides of the teeth, respectively. 
The end of the finishing tool must be small enough to pass 
through the space at the small end without touching the 
tooth on the opposite side. The tools are rounded at r 
just enough to leave a smooth cut. The distance x and the 
angle a@ (which is about 35 degrees) should be the same for 
both finishing tools. The toolpost is so arranged as to allow 
the tool to swing away from the work during the return 
stroke, the same as on an ordinary planer. The tool is 
always returned to the cutting position by means of a stop, 
which should be properly adjusted before using the machine. 
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Tools used for finishing Upper and Lower Sides of Teeth 


Setting the Tools 


The tool-holders are so constructed that the tools may be 
adjusted for height by means of a wedge, and for lengthwise 
position by means of a stop-nut. A gage placed on the 
tool-slide arm shows when the tools are properly set. 
Diagrams C and D, Fig. 2, show the ends of upper and 
lower finishing tools set in correct relation with the end 
of this gage. In the first place, the roughing tool is inserted 
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Diagram showing how Clearance Space is formed by Planing Tool 
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Cone Distance Gage used for locating Gear Blank in 
Correct Position axially 


Fig, 5. 


in the toolpost, and the end is set even with the end of the 
gage. The tool is also adjusted for height until it is central 
with the end of the gage. The roughing tool is next re- 
placed by the lower-side finishing tool, which is adjusted so 
that the cutting point 7 co- 
incides with the outer corner 
of the gage, thus locating the 
tool vertically and lengthwise. 
The tool for the upper side 
is next set in the same way 
and is left in the machine for 
further adjustments. 

When a pair of planed gears 
is in mesh, it will be seen 
that the clearance between 
the end of one tooth and the 
bottom of the corresponding 
tooth space is the same at 
both the large and small 
ends; consequently, the clear- 
ance at the small end is larger 
in proportion to the size of 
the tooth at this end, and it 
might be inferred from this 
that the gears are not prop- 
erly in mesh. The clearance 
should, however, be the same 
at both ends, because when the tools are set as illustrated 
by diagrams C and D, part of the tool projects beyond the 
cutting point an amount represented by dimension zx (see 
diagrams A and B). When the tool is set properly, the cut- 
ting point r travels along a line coinciding with the apex A 
of the pitch cone, as indicated by the diagram Fig. 4. This 
cutting point r will always travel toward A, or the center 
of the machine, as the tool feeds in across the surface of 
the tooth. As the clearance space is formed by that part of 
the tool projecting beyond the cutting point, the width of 
the clearance space at the large end of the tooth is the 
same as at the small end. 


Fig. 6, 


Angular Position of Turret 


The turret which supports the tool-slide is set to the 
pitch cone angle by means of graduations on its base in 
conjunction with a fixed pointer. When this adjustment is 
made, an auxiliary centering form is attached to the form- 
holder in place of form 0, Fig. 1, for the lower side. This 
centering form has a V-shaped notch, which engages roller. 
Rk. The roller must be in contact with both sides of the 
V-slot in the centering form .when the turret has been 
adjusted to the required pitch cone angle. 
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Detail View of Forms on Gear Planer which control Movement 
as Tool feeds inward 
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Setting Gear Blank in Cutting Position 


After the turret has been set with reference to the pitch 
angle, the head D carrying the work-spindle is adjusted 
along the bed to locate the gear blank in the proper cutting 
position. The gear blank will be in the right position when 
the apex of the pitch cone coincides with the center of the 
machine, or with the point of intersection between the 
vertical axis about which the turret swivels and the hori- 
zontal axis about which the tool-slide swivels. The cone 
distance gage, shown in Fig. 5, is used in making this 
adjustment. The vernier on the gage is first set to conform 
to the pitch depth or addendum of the gear to be cut. The 
gage is then placed on the tool-slide arm. The head carrying 
the work-spindle is next moved along the bed until the 
pointer of the gage stands at zero when the extreme outside 
edge of the gear blank is in contact with the vernier, as 
shown by the illustration. The gear blank is then in the 
correct cutting position. 

When locating a pinion having a pitch cone angle of, say, 
15 degrees or less, it is preferable to set the blank by 
measuring the cone distance x instead of using the cone 
distance gage. The cone distance or pitch cone radius can 
be determined by dividing half the pitch diameter by the 
sine of the pitch cone angle. This calculated dimension 
should correspond with distance x from the point of center- 
pin O to face F of the gear blank. The center-pin should be 
pushed all the way into its 
socket to locate the point at 
the center of the machine. A 
scale that is graduated in 
hundredths should preferably 
be used for checking this 
dimension. 


Adjustment for Depth of Cut 


A line representing the full 
depth of the teeth at the 
large end, is scratched on the 
back angle or face of the gear 
blank, and is used in setting 
the tools. This may be done 
accurately when turning the 
gear blank. On the 24-inch 
machine the tools are set by 
first disconnecting the feed 
clutch and engaging the hand 
feed clutch by means of lever 
F, Fig. 1. Then the feed-cam 
is turned by handwheel G@ un- 
til the cam lever has moved to the limit of its travel toward 
the left. The tool-slide ig then shifted along the arm by 
hand, until the tool just clears the angular surface at the 
large ends of the teeth. Next a nut at H is turned until 
the turret has swung in far enough to bring the end of the 
upper tool (which was left in-position) opposite the middle 
of the full-depth line scratched on the gear. The roughing 
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Fig. 7 (A) Position when roughing (B) Position when finishing 
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tool is then inserted 
and adjusted until it 
also reaches this line. 
Provision is made for 
setting the toolposts at 
different angles in order 
to change the angular 
position of the tools re- 
lative to the gear. This 
adjustment, however, is 
not required for cutting 
involute teeth, and is 
only used for pinions 
having cycloidal teeth, 
the object being to pro- 
vide clearance for the 
tool at the pitch line 
when cutting the flanks. 


Taking Stocking Cuts 


The index mechanism 
must be properly geared 
and adjusted, and the 
stroke, as well as the 
cutting position of the 
tool, must be so regu- 
lated that the tool has 
an over-travel of, say, 
>% inch at the large ends and % inch at the small ends of the 
teeth. The rate of feed and number of strokes per minute 
must also be varied to suit the gear to be cut, which is 
done by using different combinations of speed and feed 
gears. The machine is now ready for the stocking cuts. 

After determining the type of stocking tool to use, the 
first tooth space is roughed out. As the tool feeds straight 
in or radially, a straight edge is used instead of a curved 
form, and this is shown in the operating position in Figs. 
1 and 6. When a tool is approaching the bottom of the 
first tooth space, care should be taken to see that it does 
not cut below the full-depth circle. When a slight change 
in depth is necessary, this is made by changing the travel 


Fig. 8. 
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of the turret. Crank J, 
Fig. 1, is used for mak- 
ing this adjustment. 


Taking Finishing Cuts 


The forms that con- 
trol the path followed 
by the tools when tak- 
ing finishing cuts are 
selected according to 
the pitch cone angle, by 
referring to a chart ac- 
companying the ma- 
chine. The roughing 
tool is replaced by the 
upper-side finishing tool, 
and the form B (see 
Fig. 6) for the upper 
sides of the teeth is 
swung around to the 
operating position. A 


latch controlled by 
handle D engages a 
slot and locates the 


form-carrying plate. The 
plate should be tight- 
ened after the form to 
be used is in position. 

When the gear is being stocked out, the roughing tool is 
in a central position relative to the center line of the ma- 
chine or to a horizontal plane coinciding with the axis of 
the gear (see diagram A, Fig. 7). Before taking the finish- 
ing cuts, the gear must be rotated until pitch point p (dia- 
gram B) coincides with the center line of the machine. In 
order to change the position of the gear, a clutch at K (Fig. 
1) connecting with the indexing gear train, is disengaged 
and crank LZ on the indexing worm shaft is used to turn one 
section of the clutch relative to the other section. If two 
cuts are to be taken for finishing each side (the second 
being a light finishing cut) crank ZL is turned to the right 
(assuming the upper sides of the teeth are to be planed) 


Planing Cast-steel Bevel Gear having a Circular Pitch of 5 Inches 


Fig. 9. Another Example of Large Bevel Gear Planing. 


In this Case a Pit is provided to permit swinging Gears of Large Radius 
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Fig, 10, Planing a Pinion having Teeth of Special Width 


until graduation No. 1 on clutch K is one notch to the left 
of the zero line on the other half of the clutch. The pitch 
point p is now in the position indicated by diagram B, 
Fig. 7. After tightening the clutch lock-nut and engaging the 
feed clutch, a cut is taken over the upper sides of all the 
teeth. Then when the turret and tools are at the limit of 
their outer movement, the feed clutch is disengaged and 
graduation No. 1 on the index clutch is set opposite the 
zero position; finishing cuts are then taken on the upper 
sides of the teeth. 

Before finishing the bottom sides of the teeth, it is neces- 
sary, of course, to replace the upper-cutting tool with the 
one used for under-cutting, and also place the form C 
(Fig. 6) for the lower sides in the working position under the 
roller. The gear must now be shifted, so that the pitch 
point on the side opposite p (diagram B, Fig. 7) coincides 
with the center line of the machine. The clutch K (Fig. 1) 
is again disengaged, and the two parts are shifted in the 
opposite direction or until graduation No. 3 is one notch to 
the right of the zero position. Cuts taken with the clutch 
in this position will leave the teeth some- 
what wide. 

When the final finishing cuts are taken, 
with graduation No. 3 in the zero position, 
the teeth should be about the right size, 
although as soon as the first tooth has been 
planed, its width should be tested either 
by using a solid gage of the right diametral 
pitch or an adjustable vernier gage. If a 
slight adjustment is necessary, this can be 
made by shifting a clutch on a worm-shaft 
which has a large number of teeth, in order 
to provide a finer adjustment than could be 
obtained with the clutch at K. The amount 
of stock that the tool will remove from the 
tooth when this clutch is shifted one notch 
depends upon the size of the gear, increasing 
as the diameter of the gear increases. 


Examples of Bevel Gear Planing 


An example of fairly large bevel gear plan- 
ing from the plant of the Earle Gear & 
Machine Co., Philadelphia, Pa., is shown in 
Fig. 8. This is a cast-steel gear having a 
circular pitch of 5 inches, and a face width 
of 14 inches. The machine used is a single- 
tool form-copying type. In roughing out 


these teeth, a square-nosed or end-cutting Fig. 
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tool was first used to remove stock from the center of each 
tooth space. Two roughing cuts with a round-nosed tool 
were then taken, and finally a finishing cut. Another 
example of large bevel gear planing is shown in Fig. 9, 
which is a gear-cutting job from the plant of R. D. Nuttall 
Co., Pittsburg, Pa. This gear planer is provided with a pit 
te permit swinging gears of large radius. 

The detail view, Fig. 10, shows the cutting of a cast-steel 
pinion at the Philadelphia Gear Works. This pinion has 
thirteen teeth of 2% inches circular pitch, but the teeth 
were made much narrower than standard, so that it was 
necessary to remove considerable stock. This was done by 
first taking a cut through the center of each space with a 
square-nosed tool. The bulk of the metal at the sides was 
then removed by again using the square-nosed tool set at 
an angle first for one side and then for the other. Finally 
the teeth were finished by using the general style of tool 
previously referred to for finishing cuts. 


Two-tool Bevel Gear Planer of the Form-copying Type 


While bevel gear planers of the templet type ordinarily 
have a single tool, the Gleason planer illustrated in Figs. 
11 and 12 has two tools in operation at the same time, the 
machine being similar in this respect to the well-known 
generating type made by this company. This machine saves 
from 45 to 50 per cent of the cutting time, as compared with . 
a single-tool planer. When taking roughing cuts, one tool 
is operating in one tooth space while the other tool works 
in the space following. When taking finishing cuts, both 
tools operate on opposite sides of the same tooth. 

The head carrying the work-spindle is given a feeding 
movement about a vertical axis coinciding with the apex of 
the pitch cone or center of the machine. When the cutting 
tools have reached the proper depth, the work-head swings 
back to clear the tools for indexing. This motion is trans- 
mitted through a worm on shaft A, a worm-whee] segment, 
and a circular feed-rail B extending around the base of the 
machine to the work-spindle head. The feeding movement 


is automatically disengaged when the tools reach the bottom 


of a tooth space, and there is a dwell at this point before 
the gear swings away from the tools, so that the tools make 
one complete stroke at full depth, thereby finishing all of 
the teeth to the same depth. The extent of the feeding 


11, Bevel Gear Planer of Two-tool Form-copying Type 
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movement is regulated by adjustable dogs on a graduated 
dial connected with the reversing mechanism. The hand- 
wheel C may be used for feeding by hand as, for example, 
when finishing the bottoms of the tooth spaces. The rear 
view, Fig. 12, shows part of the indexing transmission; the 
casing at the right contains the change-gears, which regu- 
late the indexing movement. This machine is designed to 
be set up readily so that it is adapted for a variety of gear- 
cutting operations within its range. © 


Arrangement of the Tool-slides 


The two tool-slides are inclined in relation to each other 
on account of the converging form of bevel gear teeth, the 
angle between the slides being varied to suit the gear. The 
axis of the pivot or bearing about which the tool-slides are 
adjusted coincides with the center of the machine. The 
tool-holders are also adjustable about an axis coinciding 
with this center. This latter adjustment serves to incline 
the tools relative to the tooth in order to locate them in the 
best working position. For instance, when cutting a gear 
having a small number of teeth the tools are inclined more 
than for one having a large number of teeth. 

This machine will cut miter gears up to 38 inches in diam- 
eter and flat gears up to 48 inches diameter. The maximum 
diametral pitch is 1, and the maximum face width 10 inches. 
The machine can be so arranged that the tools cut when 
moving away from the center of the gear instead of cutting 
toward the center in the usual way. This reversal of the 
cutting stroke is an advantage in planing gears of large 
pitch cone angle, which tend to spring toward the tools. 
When planing from the center outward, the upper and lower 
tool-heads are transposed. The planing speeds and feeds 
are regulated by quick-change-gears. 


How the Form or Templet Controls the Planing Tools 


A single form or templet, in conjunction with a suitable 
mechanism, causes the tools working on opposite sides of 
a tooth (when taking a finishing cut) to gradually move 
further apart as the gear blank feeds inward. Fig. 11 shows 
a form D used for finishing a certain range of gear sizes 
and angles in the operating position. This form is attached 
to a small turret, which hag on the opposite side a straight- 
edge FE used for the roughing cuts, as described later. The 


Fig. 12. 


Rear View of the Machine illustrated in Fig. 11 
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Fig. 13. Gage used for checking Position of Gear Blank 


swinging movements of both tool-slides are controlled by 
one form D. The turret holding the forms is connected 
with the circular feed-rail B extending around to the work- 
head, so that the form moves to the right as the work feeds 
inward. 

The form is engaged by a roller attached to the end of a 
vertical plunger G, which has rack teeth along one side. 
This rack meshes with a spur pinion which transmits motion 
through an adjusting worm to a bevel pinion on shaft F. 
The left-hand side of this bevel pinion (as viewed from the 
front of the machine), meshes with a segment gear attached 
to the lower tool-slide, and the right-hand side meshes 
with another segment gear connected with the upper slide. 
Consequently, as form D moves to the right, allowing 
Plunger G to descend, the bevel pinion connecting with the 
segment gears is turned counter-clockwise, thus causing the 
tools to separate. The worm-wheel adjustment controlled 
by turning shaft H is used to regulate the initial angular 
position of the tool-slides in accordance with the tooth thick- 
ness required, graduated dials being used to 
determine the angular position. 

The form is attached to a block on the turret 
having angular adjustment in the plane of the 
form. This adjustment makes it possible to use 
each form for a variety of gear combinations. 
Tooth contours differ for various sizes and 
angles, but by setting a form at different angles, 
as indicated by the graduations, the same form 
may be used for different sizes and angles within 
a certain range, and a set of twenty-five finishing 
forms serves for all combinations of gears for a 
given pressure angle. This angular adjustment 
is equivalent to one-half the angle subtended by 
lines extending from the apex of the back cone 
of the gear and coinciding with the sides of a 
tooth at the pitch line. 


Adjustment of the Gear Blank 


The head carrying the work-spindle is set in 
accordance with the pitch cone angle, as indi- 
cated by graduations on the base at J. In ad- 
dition to the angular adjustment, the gear blank 
must be so located that the apex of the pitch 
cone coincides with the center of the machine. 
This endwise adjustment is obtained by shifting 
the work-spindle column along its base. When 
the gear blank is correctly located, the distance 
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Fig. 14, Gages used for setting Tools 


from the outer end of a tooth to the center of the machine, 
measured along the pitch. line, equals the cone distance. A 
combination cone distance and angle gage is used to check 
the position of the gear blank. The gage is attached to the 
regular tool-holder, as shown in Fig. 13. There is a scale 
at A with a vernier on slide B, which connects with pointer 
C. The sliding part B is first set to the addendum or pitch 
depth of the gear to be cut. Then the work-spindle column 
is adjusted along its base until pointer OC stands at zero, 
When the extreme outside edge of the gear is in contact 
with sliding scale B. When the gear has been adjusted in 
this manner, if the gear blank is not in the proper position 
endwise, or if it has not been turned to the correct size or 
face angle, such errors will be indicated by graduations at 
D and £ representing the cone distance. 


Setting the Planing Tools 


With this machine a special fixture is provided for setting 
the tools off the machine. By means of this fixture, it is 
possible to locate the tools relative to the tool-holders so that 
when the holders are clamped in position on the clapper-box, 
the cutting point of each tool will be on the center line of 
the machine. The positions of the planing tools relative 
to the tool-holders may also be regulated by means of the 
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gages shown in Fig. 14, which are placed on the tool-blocks 
for this purpose, and which have arms projecting down in 
front of the tools so that the latter can be set by placing 
them in direct contact with the gages. These tool gages on 
the machine are seldom used, because the special fixture 
previously referred to enables the operator to set the tools 
for a job at any time. 


Taking Stocking Cuts on Two-tool Planer 


The bevel gears ordinarily cut on this machine are finished 
from the solid. While it is possible to rough out the tooth 
spaces by the methods previously described in connection 
with single-tool machines, an effective method, especially for 
relatively coarse pitches, is indicated in Fig. 15. Square- 
nosed end-cutting tools are used, and these are set at angles 
that are equal approximately to the inclination of the sides 
of the tooth. One tool is inclined upward and the other 
downward, since they are used for roughing opposite sides 
of the tooth spaces. A straight form # (Fig. 11) is used. 

When form £ is in the working position and is moving to 
the right as the work-head feeds inward, it pushes plunger 
G upward, causing the tool-slides to move gradually toward 
each other; hence, two slots are formed as indicated by 
diagram A, Fig. 15. The gear then indexes an amount equal 
to the circular pitch, sc that one tooth space is roughed 


TIME REQUIRED FOR CUTTING BEVEL GEARS ON GLEASON 
PLANERS OF FORM-COPYING TYPE 


Size of Gear Diametral umbhor Face Number Total 
meetin) aaa | PER SF (GPG) ii ot Gea 
24 | Cast iron 3). aoe 2% | 3 | 9 
24 | Steel | 5 19 1% 6 5% 
24 | Steel ne 18 1 25 18 
37 Cast steel | 1% 40 5 1 112 
37 Steel 21% 26 21% 6 7A 
37 | Cast iron | 4 107 3 12 72 
54 Cast iron | 25 eee 4 i 12 
54 Cast iron) 1% 34 8 a) 13 
54 | Cast steel 1% 50 6 1 | aly 
77 Cast steel| 1% 50 6 1 17 
77 {| Cast. iron | 2 130 5% ul | 20 
77 | Cast steel; 4%47 | 47 11° ee 50 
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*The total time includes setting up the machine, stocking out and finishing. 
tThis figure gives circular pitch, in inches, instead of diametral pitch. 


out as shown by diagram B, the central part (indicated 
by the shaded lines) falling out after it has been separated 
by the tool. As this operation is repeated, a tooth space is 
roughed out at each indexing, to the approximate shape 
indicated by diagram @. This method of roughing would be 
employed for stocking out gears of the larger pitches. When 
it is practicable to use corrugated V-shaped tools, as when 
roughing cast-iron gears, especially those of the 
smaller pitches, two tooth spaces are stocked out 
simultaneously, and the indexing mechanism is 
set to index the gear an amount equal to twice 
the circular pitch. — 


Time Required for Planing Bevel Gears 


The accompanying table, containing data from 
actual practice, gives a general idea of the time 
required for cutting bevel gears on Gleason plan- 
ers of the form-copying type. This table covers 
machines of tour different sizes and includes data 
for cast-iron and steel gears of different sizes and 
pitches. The total time given in the last column 
includes the time for setting up the machine, 
stocking out, and finishing, and applies to gears 
that were stocked out on the same machine with- 
out removing the blank, which is the usual prac- 
tice with planers of the templet type. The time 
necessary for setting up the machine usually 


Fig. 15. One Method of stocking out Gears on Two-tool Planer 


varies from forty-five minutes to one hour. 
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Genelite—A New Bearing Material 


A Bronze Material Containing 
Graphite Evenly Distributed 
Throughout the Entire Mass 


By E. G. GILSON 
Research Laboratory, General Electric Co. 
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and because of this, a great deal of time and thought 

has always been given to bearing construction. In 
recent years, however, with the demand for increased output 
and decreased maintenance cost, bearings have received 
even more attention than previously. A bearing may be 
considered as being composed of three parts—the journal, 
the bushing or bearing material, and the lubricant. In im- 
proving bearings, little can be done with the journal, as 
it is usually a power-transmitting member and must have 
strength to do its work. This leaves the bearing material 
and the lubricant as fields for improvement in present type 
-bearings, and while they are quite widely different, they 
cannot be wholly separated. 


Mts tees in general wear out first at the bearings, 


Composition of Genelite 


In an endeavor to increase bearing efficiencies, the re- 
search laboratories of the General Electric Co., have pro- 
duced a material called “Genelite,’” which is a high-grade 
bearing bronze, made synthetically. The novel feature of 
this material is the admixture of finely divided graphite 
with the bronze in such a manner that it is uniformly dis- 
tributed throughout the mass in a volume proportion as high 
as 40 per cent. This uniform distribution is accomplished 
by mixing graphite with the powdered oxides (copper, lead, 
and tin oxides) composing the bronze, in a sufficient quantity 
to reduce the oxides and leave the desired amount of graph- 
ite after the reduction is complete. The mixture is then 
put through a reduction process, being kept in the powdered 
form known as “Genelite pow- 
der,” until the final steps. 
These consist of pressing the 
partially reduced powder in 
heavy steel molds under a 
high pressure as nearly as 
possible to the desired size 
and shape, and then giving it 
a final heat-treatment. 

When this material is pol- 
ished it is similar in appear- 
ance to bronze, but it does 
not have the same physical 
characteristics. It is quite 
low in tensile strength, but 
comparatively high in com- 
pressive strength. This will 
be readily understood when 
it is considered that the ma- 
terial is a bronze sponge 


Fig va: 
with graphite distributed ol 


Photomicrograph of ‘‘Genelite,’’ showing the Distribution of 
the Graphite and Metal 


through its pores. The distribution of the graphite may be 
seen in the photomicrograph, Fig. 1, which shows the ma- 
terial greatly magnified. The black parts of the illustration 
represent the graphite, and the white the metal. The even 
distribution of the graphite and the continuity of the metal 
structure are well shown. The graphite is so firmly held 
that it is impossible to wash it out; in fact, it can be separ- 
ated only by complete disintegration of the metal. 


Capillary Characteristics of “Genelite”’ 


As a bearing material “Genelite” has three decided advan- 
tages: First, wear to both the journal and bearing is 
negligible. Second, it is impossible to melt out a bearing 
or to make it and the journal seize or weld together. Third, 
its porosity may be such as to allow an absorption of oil 
as high as 24% per cent in weight. In many places “Gene- 
lite” can be taken advantage of to feed oil to the bearing 
surface by capillarity, the oil being brought into contact 
only with the outer surface of the bearing, there being 
no oil-holes nor grooves in the bearing. 

This action is apparent from the experiment illustrated 
in Fig. 2, in which A is a cylindrical piece of “Genelite”’ 
resting in a glass vessel B which contains oil; OC is a felt 
wick leading to the lower vessel D; and £ is a weight that 
holds the wick in contact with the “Genelite.’ This ar- 
rangement will carry all the oil from the upper vessel to 
the lower. That this is done by ecapillarity through the 
pores of the ‘“Genelite” part and not by creepage along the 
outer surfaces is shown by the facts that the surfaces remain 
dry and that if the “Genelite”’ 
part is replaced by a metal 
part, the passage of oil stops. 

Bearings utilizing this prin- 
ciple have an advantage over 
wick-type bearings in that 
there is nothing to carbon- 
ize, like the end of a wick rub- 
bing against a shaft—a con- 
dition which results in stop- 
ping the flow of oil. Neither 
does “Genelite” feed oil so 
rapidly that excess oil is 
thrown off, the capillarity 
holding it to the surface until 
it is used up. This feature 
makes ‘“Genelite” ideal for 
application to vertical bear- 
ings which, from their nature, 
are difficult to lubricate, as 
well as to portable machinery. 
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In portable machinery it is usually difficult to keep oil in 
the bearings because of the constant change of position. 

“Genelite’ bearings used with high-speed spindles give 
results that are impossible to obtain in any other way. In 
one such instance, it was possible to use a soft steel spindle 
with greater efficiency than a hardened spindle and the old 
bearfhg. This seems to indicate that by the use of “Gene- 
lite,’ together with proper oil, higher spindle speeds can 
be attained with less attendant trouble than at present. 
The self-lubricating 
qualities of the mater- 
ial give it a great ad- 
vantage in places that 
are hard to lubricate 
or that from their lo- 
cation are likely to be 
neglected. All appli- 
cations of ‘“Genelite” 
should be made with 
full consideration of 
its peculiarities. It 
does not machine 
readily, most of the 
machining operations 
being best performed 
by grinding. There- 
fore, it is most suit- 
able for plain simple 
bushings. Because of 
its lack of tensile 
strength, it should be 
completely supported 
by its housing or backed up by a steel shell that will give 
it the necessary support. Also, for the same reason, it is 
not practicable to make bushings as thin in section as bronze 
bushings can be made. 


Fig. ec. 
Capillarity of 


Experiment that indicates the 
‘‘Genelite”’ 


Results of a Test Installation 


Although the first cost of a bearing material having the 
advantages of “Genelite’ may be greater than of another 
material, this cost is more than compensated for in all 
places where the cost of maintenance or uninterrupted ser- 
vice are factors. A test installation was made in one factory 
where bearing failures were so common that the cost of 
repair, including that of rotating parts damaged when 
bearings failed, and of idle machinery waiting for repairs 
to be made, was a high percentage of the production cost. 
Two “Genelite’ bearings were installed, one of which was 
lubricated by oil-rings in the standard manner. The other 
bearing, as an experiment, was a solid bushing without 
oil-holes or grooves. It was ‘“‘waste-packed,” having the oil- 
soaked waste in contact with only a small part of its 
surface. 

It was expected that this bearing would work all right 
if the temperature could be kept below the disintegrating 
point of the oil used. But as there was no flood of oil 
through the bearing to carry away the heat and only about 
25 per cent of the outside bushing surface was in contact 
with the housing, the facilities for dissipating the heat were 
very poor. The temperature of the bearings ran high and 
at full load the oil broke down, the volatile parts evaporating 
and leaving the asphaltic residue behind. Of course, under 
these conditions lubrication failed to exist and the tem- 
perature rose so much that fire extinguishers were brought 
to the job, for fear that adjacent parts might catch fire. 
But the bearing continued to function until, finally, for 
fear of spoiling other parts, the machine was shut down. 

When taken apart, the journal was found to be blue from 
the heat but otherwise in perfect condition, and the bearing 
was also unharmed. The journal was brightened up with 
crocus cloth, an oil-ring put in, the bearings reassembled, 
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and the machine started off. It has given no trouble since, 
although operating continuously, and the set initially in- 
stalled with the oil-rings has never given the slightest 
trouble. This experiment demonstrates the amount of abuse 
a “Genelite” bearing will stand. 


* * % 


MAKING MASTER LAY-OUTS ON METAL 
PLATES 


A very accurate and simple method of making master 
lay-outs on metal plates is to employ a special fixture like 
the one here illustrated. The fixture consists of the fol- 
lowing parts: A cast-iron plate A machined on the top 
surface and along one edge; a steel strip B ground on one 
side and attached to plate A by flat-head screws; and a 
steel bar or straightedge C; which is ground on the inner 
edge and set exactly at right angles with the ground sur- 
face of part B. Bar C is held in place by dowel-pins and 
flat-head screws E and F. A recess D is cut in bar C to 
receive the sheet metal on which the lay-out is to be made. 
The two small holes on the left-hand side of bar C are 
tapped and provided with screws that can be tightened to 
hold the sheet metal in place. 

By the use of a sine bar such as shown at G and standard 
size-blocks, angles and straight lines can be accurately laid 
out on the plate. A special knife-edge scriber H, the flat . 
side of which can be held against the side of the sine bar, 
will greatly facilitate the drawing of fine lines. Very accu- 
rate center lines for locating the dividers can be struck with 
a needle point, using a magnifying glass to observe the 
work. If the knife-edge scriber and divider points are 
carefully stoned, very fine lines can be produced. 

Sheet zinc has proved to be one of the best metals for 
master lay-out plates when properly prepared. To prepare 
this metal, first remove the coating from the side to be used, 
with a piece of medium grade emery cloth, and polish the 
surface sufficiently to remove any visible scratches. Then 
wash the polished surface with a solution of blue vitriol 
such as is ordinarily used in the machine shop, care being 
taken not to pour the fluid on the plate too rapidly. The 
best results can be obtained after a little practice by holding 
the plate under a stream of running water while the blue 
vitriol is being applied with a saturated piece of soft 
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cotton waste or similar material. The plate is then allowed 
to dry thoroughly, after which a drop or two of oil is applied 
and rubbed lightly over the surface. This method will 
produce a very dark surface or one that is practically 
black. In drawing lines with either a needle point or the 
scriber shown at H, only a very light pressure is required. 
Master plates produced by this method are used for com- 
plicated profile gages and similar work. These plates are 
ordinarily used only by the gage inspectors and are kept 
as a permanent lay-out record. All the necessary informa- 
tion, such as the title, drawing numbers, etc., is usually 
written on the plate with a needle point. The plates are 
cut to a standard size and filed like ordinary index cards. 
Je Hien 
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ADJUSTABLE-PLUNGER STOPS FOR 
FIXTURES 


By EDWARD HELLER 


In May Macuinery, page 730, the design of spring plung- 
ers is discussed. The writer believes that the designs de- 
scribed in that article contain two objectionable features: 
(1) they extend above the working position when not in 
use; (2) they will jar loose, and although they are con- 
structed to prevent their dropping down, they will jar up, 
which will affect the position of delicate work in the fixture. 
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Fig. 1. Plunger Stop of Simple Design 


A remedy for these two objectionable features is offered in 
the designs illustrated in this article. 

A plunger design is illustrated in Fig. 1. The clamping 
member A is a piece of round cold-rolled stock, about 44 inch 
larger in diameter than plunger B. One end of the clamp 
is drilled to receive the plunger and the other end is turned 
and threaded for a nut. A slight turn of the nut exerts 
a shearing stress on the plunger and it “stays put.” But 
this design goes only half way in remedying the objections 
raised to the design mentioned; it does not offer an improve- 
ment so far as projecting above the surface 
of the fixture is concerned. 

A design which overcomes this difficulty is 
shown in Fig. 2. This design was developed 
by the tool engineering department of the 
National Cash Register Co., where it has been 
used for a number of years and is regarded 
as the best stop of any design developed by 
that department. It has also been incorpor- 
ated in fixtures made in other shops, and 
wherever the principle has been used it has 
given satisfaction. It may be modified slightly 
to suit the work at hand, and the parts stan- 
dardized and made up in quantities. The 
stop consists principally of a plunger 4, 
plunger bearing B, wedge OC, wedge bushing 
D, clamp pin E, clamp rod F, clamp screw G, 
and dust cap H. The section view of the 
stop in the lower part of the illustration 
shows how the parts are assembled by means 
of screws and dowel-pins. 

The illustration shows the stop in the working position. 
Before the work is put into the fixture, the wedge CO is with- 
drawn, permitting the plunger A to drop down as far as the 
Small set-screw will permit. After the work has been located 
on its positive stops in the fixture, the wedge is pushed in 
under the plunger, thus raising it into contact with the 
work. The wedge is advanced into this position by pushing 
on the knurled head of screw G, and as soon as contact is 
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made, this screw is given a slight turn. This causes the 
clamp rod F' to advance and force the clamp pin E£ up, jam- 
ming it against bushing D. 

The enlarged views of pin EZ show that the spot in which 
the rod engages is drilled about 1/32 inch below the center 
of the clamp rod. The result is that when the rod is forced 
forward, it raises the pin and locks the entire mechanism in 
place. The pin is flattened on the lower end to fit into a 
slot in the lower side of the bushing D, to prevent turning. 
The construction also serves as a stop for the wedge (C, pre- 
venting it from being entirely removed from its bearing in 
bushing D when withdrawn. 

The main point in favor of this stop is the fact that the 
tightening is not done on the plunger directly. The tighten- 
ing of the screw does not distort the set-up, but simply 
locks the whole mechanism in the required position without 
exerting any pressure in addition to that applied when ad- 
vancing the wedge. The first impression may be that the 
design is expensive, but when one considers the details it 
will be apparent that this is not so. 

The plunger is simply a piece of drill rod with the ends 
finished to length and machined with a flat for the set-screw. 
The wedge member is also a piece of drill rod with one end 
cut away from the center line at an angle of 10 degrees and 
the other end drilled and tapped to receive the parts con- 
tained in the operating end. Bearing B and bushing D 
do not need to fit very accurately in the fixture casting, nor 
do the drill rod members which work in them need to fit 
very accurately. In fact it is desirable to have a liberal 
working clearance for these two members. The dust cap 


’ H is made of any soft metal and pressed on the plunger. 


When such a stop is made a standard construction, all 
fixtures are built so as to keep the work a certain height J 
above the fixture base. Every part of this stop can then be 
made up in quantities. The only variation that must be 
taken care of in a standardized application of this plunger 
is the distance AK, and this is done by making the wedge C 
in two pieces, as shown at LZ and M, and making these of 
standard size. A variable connecting link WN is then used to 
take care of the variation in length. Of course, the link 
must be made to suit each case. 


The nicety with which this stop works is difficult to 
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Fig. 2. Design of Plunger Stop that contains Special Features 


describe. It is more sensitive than anything that the writer 
has encountered in many years of experience. When clamped 
in position it is as solid and reliable as a solid stop. The 
writer has seen milling fixtures for handling various flat 
and delicate castings equipped with as many as twenty of 
these stops, arranged all around the fixture. The time re- 
quired to tighten up all these stops was well spent, as the 
work produced was practically perfect. 
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Grinding in Foundry 
and Steel Mill 


Types of Grinding Machines Used in Foundries— 
Wheel Selection for Snagging—Arrangement of 
Cleaning Room—Wheel Efficiency and Grinding 
Costs—Records of Wheel Costs—Billet Grinding 


By the Engineering and Educational Departments 
of the Norton Co., Worcester, Mass. 


LL castings poured in foundries must be “cleaned” be- 
fore shipment. In this cleaning process, grinding is 
very important, both in the cast iron as well as in 

the steel foundry cleaning room. This grinding or “snag- 
ging,” as it is usually called, consists of removing from the 
surface of the castings any irregularities and projections 
left after the gates and risers have been broken or cut off. 
In addition, many castings have a protruding fin which is 
formed when the molten metal flows into the parting line 
between the cope and nowel of the molding flask. 

Because of the efficiency of the modern special-purpose 
srinding wheel in removing metal rapidly and cheaply, it 
has often replaced pneumatic chipping (cold chiseling) 
hammers for this class of work, except for large castings 
of comparatively soft material and large irregular-shaped 
castings on which it is impossible to use a grinding wheel. 
Manganese steel and some other alloy steel castings, because 
of their extreme hardness and toughness, must be ground. 
Every foundry, therefore, has a cleaning room containing 
grinding equipment. 

In the very largest foundries, as many as sixty machines 
of the various types, having grinding wheels from 6 to 24 
inches in diameter and from % inch to 4 inches wide, are 
used. Some idea may be had of the scope of this phase 
of grinding from the fact that for every ton of steel castings 


produced, one dollar’s worth of grinding wheels is consumed. 
The expense is less for cast iron, as would be expected, 
because of the greater ease with which this metal can be 
machined. 


Grinding Machines Used in Foundries 


The grinding machines of a foundry cleaning room are 
not of the precision type, because they are used only for 
rough offhand grinding. Four types are employed: Floor 
stands, bench stands, swing-frame, and portable grinding 
machines, each having its field of operation. 

The floor stand (Fig. 1) should be of very rigid con- 
struction. Its mass should be great enough to absorb in- 
herent out-of-balance conditions of the grinding wheel. Its 
bearings, if of journal construction, should be long and self- 
oiling with covers to protect them from grit and dust. The 
stand should be equipped with adequate wheel guards to 
protect the operator against wheel breakage, which can at 
the same time act as dust hoods if properly connected to an 
exhaust system. 

Since machines of this type are generally equipped with 
two wheels, one on each end, it is of great advantage to 
have ample distance between wheels, that is, to have a- 
long spindle so there will be a minimum of interference 
between operators and boxes containing castings. Floor 


Fig. 1. Use of Floor-stand Type of Grinder for snagging a Casting 


which is supported by a Chain Hoist 


Fig. 2. 


Snagging Castings with Floor-stand Grinder having Ample 
Clearance between Wheels and Column 
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Fig. 3, 


stands generally have grinding wheels from 12 to 24 inches 
in diameter and from 2 to 4 inches thick. The spindle may 
be driven by a belt or the stand may be a self-contained 
machine, with an electric motor at the center, the shaft of 
which is also the wheel-spindle. Castings weighing from 
2 to 50 pounds are usually snagged on floor stands on ac- 
count of the rapidity of production and the ease of handling 
work, of which mention will be made later. The floor stands 
that are shown in Fig. 2 are designed to provide ample 
clearance between the wheels and the frame of the grinder. 

For smaller work on pieces weighing two pounds or less, 
it is more economical to use bench stands. These are simi- 
lar in construction in every way to floor stands, but are 
smaller and have no pedestal. 


Swing-frame Grinding Machines—Portable Grinding Machines 


The swing-frame grinding machine was designed for the 
purpose of removing the fins, gates, and wires left by and 
in molding, from castings too heavy to be conveniently 
lifted by hand. One wheel only is mounted on a machine, 
and the arm on which the wheel is mounted has a large 
radius of swing and is designed, in some cases, to travel 
laterally on a track. 
Swing-frame machines 
are the heavy-duty 
machines in the foun- 
dry and are rigidly 
constructed. Great 
pressure of the wheel 
on the work is pos- 
sible, because the op- 
erator bears his whole 
weight at times on 
the handles of the 
machine (see Figs. 3 
and 4). Wheels from 
12 to 18 inches in 
diameter and from 2 
to 3 inches thick are 
commonly employed. 

When on account of 
the size or the irregu- 
lar shape of the cast- 
ings, it is easier to 
bring the grinding 


machine to the work, Fig. 4. 


Another Example illustrating Application of Swing-frame Grinder 


Grinding Machines of the Swing-frame Type used for the Snagging of Castings 


portable grinding machines are employed. These machines 
are of such weight that they can be handled easily. The 
wheels used are generally from 6 to 10 inches in diameter 
and from % to 1% inches thick. Although the driving power 
is usually electricity or compressed air (see Fig. 5), a 
flexible shaft is sometimes used for transmitting the power 
as shown in Fig. 6. 


Wheel Selection for Snagging 


Modern grinding wheels are especially prepared and 
made in a variety of forms and compositions to meet the 
requirements of different kinds of work. For every class 
of grinding there is some wheel made different from others 
that will best perform the work. This difference in wheel 
make-up is due to the following factors that can be varied 
by the wheel manufacturer: (1) Size of grain; (2) grade 
of wheel (bond strength); (3) combinations of grains; 
(4) processes, materials, and different bonding methods, 
such as vitrified, silicate, elastic (shellac) and rubber; (5) 
abrasive temper. There are, however, certain wheels that 
have become practically standard for the snagging of cast- 
ings. The characteristics of these wheels are: (1) Size of 
grain, 10 to 30; (2) 
grade of wheel, P to 
U; (3) process, vitri- 
fied; and (4) abra- 
sive, regular alundum 
or crystolon. 

This makes the 
selection for the foun- 
dry field less difficult; 
yet the range is still 
so wide that a thor- 
ough analysis of the 
material to be ground 
must be made. The 
choice of a wheel de- 
pends on: (1) Kind 
of casting (material) ; 
(2) type and condi- 
tion of machine; (3) 
contact or size and 
shape of castings; (4) 
personal factor of op- 
eration; and (5) speed 
and size of wheel. 
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Fig. 5. Pneumatic Grinder with Spring Suspension 


Cast iron is a metal of comparatively low tensile strength. 
Because of this and other physical properties, carbide of 
silicon, a very hard and comparatively brittle abrasive 
should be used in grinding it. On the other hand, Steel 
castings require the use of aluminous abrasives which are 
hard and tough, because steel is a tough metal of high ten- 
sile strength and comparatively high ductility. Ductility of 
the material to be ground is an important consideration in 
wheel selection. The more ductile the material is, every- 
thing else being equal, the harder the wheels must be in 
order to perform efficient grinding. 

Castings that present a narrow contact on the wheel face, 
such as stove castings and similar parts, require harder 
and finer wheels than castings that have a medium-sized 
or broad contact. The reason it is necessary to use harder 
wheels is that the effect of the narrow contact results in a 
dressing action, which causes the wheels to wear away more 
rapidly. Large sized castings are more efficiently snagged 
with wheels that are coarse, provided all the other condi- 
tions are equal. 

The type and condition of the machine used is a factor 
that influences wheel selection. A heavy floor stand in good 
condition can use a softer wheel than a less rigid or a 
badly running machine. The latter will vibrate excessively, 
and this continual hammering of the wheel on the work 
disintegrates the wheel rapidly, unless it is hard. In either 
case, however, it is obvious that the efficiency of the machine 
is lowered. : 

A swing-frame grinding machine generally requires a 
harder wheel than a floor stand, because of the great pres- 
sure exerted by the operator, and the lack of rigidity of the 
wheel and work. The manner in which an operator uses a 
wheel brings in what is called the “personal factor.” Some 
operators exert more pressure on the wheel than others, are 
more aggressive, treat the wheel more roughly, or in grind- 
ing language “punish the wheel.” Operators paid on a 
piece rate plan are more likely to “punish the wheel” than 
those under other systems of payment. 

A wheel running at a comparatively slow speed (5500 feet 
per minute is normal) acts softer than if run at the proper 
speed, and if the slow speed cannot be changed, this factor 
must also be taken into consideration. If quality of finish 
enters into the question, then quantity production must be 
sacrificed and a finer wheel employed. 


Lay-out of Cleaning Room 


Lost motion is waste in all classes and kinds of work. 
In processes of manufacture, the product should move in a 
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continuous and prescribed path until com- 
pleted. If machine equipment and general 
plant lay-out can be so arranged that, the 
trucking is reduced to the shortest possible 
distance with least interference, then the 
arrangement is efficient, as is exemplified 
in some of the largest automobile plants. 
The lay-out of the grinding equipment in 
the foundry is of importance, because, with 
the proper arrangement, excessive handling 
and trucking of material can be prevented. 
The whole object is to keep the wheels of 
the grinding stand in contact with the cast- 
ings during as large a part of the day as 
possible. The time spent in getting castings 
to the grinding wheel and disposing of them 
after grinding should be kept at a minimum. 

The two important considerations are, 
first, the feeding of the castings to the 
grinding machines and, second, the removal 
of the finished pieces without interruption 
and interference, so that the work can be 
kept going continuously. To effect the first 
object, the castings must be placed within 
easy reach, so that the operator can grasp them with one 
hand and deposit them into a container with the other hand, 
the bodily motions being reduced as far as possible. This 
applies to small and medium sized castings only. To effect 
the second object, the machines must be so arranged that 
there is ample space for truckways. An electric lift truck, 
traveling on a suitably paved floor, and the use of boxes 
furnishes, perhaps, the best and quickest method of trans- 
porting castings. The boxes containing the castings should 
be of convenient size, so constructed that they can be 
handled easily by the lift truck, and mounted on wheels 
so that the grinding operators can move them without 
difficulty. 

An ideal arrangement is shown in Fig. 7, which was 
primarily designed for a cast-iron foundry cleaning room. 
Here the bench stands are conveniently arranged along a 
well lighted wall, and the floor stands located near the 
center of the room, with ample trucking space around them. 
Good practice in the design of a cleaning room for steel 
castings is to have the castings enter at the middle of one 
side of the room. The heavy castings are then sent by a 
track or overhead rail system to one end of the building 
where the swing-frame machines are located; the lighter 
and small castings are carried in trucks to the other end 
of the building where the bench and floor stands are located. 


Fig. 6. 


Grinder of the Flexible Shaft Type 
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After cleaning, all castings are con- 
veyed to the center of the room op- 
posite the point of entrance, where 
they can be inspected and shipped. 
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How to Determine what Grinding 
Wheels Give the Best Results 


In order to use grinding wheels 
most efficiently, all the necessary 
factors should be considered. To 
some purchasing agents, the best 
wheel is the one that lasts longest; 
to the operator and foreman it is the 
one that cuts most rapidly, regard- 
less of wheel life; but to the engi- 
neer and cost department it is the 
wheel that removes the most ma- 
terial in the shortest time and with 
the minimum wear. Other things 
being equal, production cost is the 
governing factor, and the best wheel 
is therefore the one that does the 
work at the lowest cost per unit of 
output. 

To reduce this general statement 
of wheel efficiency to a working 
basis, three factors, namely, wheel 
wear, work done, and time consumed 
must be combined so that the best balance between them 
ean be quickly recognized. This can be accomplished by 
reducing each to a “dollars per unit of product turned out’ 
basis. The time element is introduced as an overhead vari- 
able. Thus if normal overhead is obtained per man and 
machine per hour, we can calculate the normal overhead 
cost per unit of product. Any increase in production due 
to a faster cutting wheel will decrease the normal overhead 
cost per unit of product and vice versa. The three cost 
factors to be added to obtain the total grinding cost per 
unit of product are then: Wheel cost per unit of product; 
labor cost per unit of product; and overhead cost per unit 
of product. 

The wheel that makes the total cost per unit of product 
least, is the best wheel. A concrete example of the calcu- 
lation of factors affecting wheel efficiency is shown by the 
accompanying table. From this table it will be noted that, 
although wheel No. 1 was used longer than the others (36 
hours), and removed 72 pounds of steel, the cost per pound 
of steel removed was high as compared with wheel No. 3. 
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EXAMPLES ILLUSTRATING METHOD OF DETERMINING 
GRINDING WHEEL EFFICIENCY 


Twice Net Material 
oO ee e ateria 
Benes cad when pha Production, | Removed, 
4 ae Sle Thohes Pounds Pounds 
1 36 11% 194 3021 72 
2 61% 10 245 789 221% 
3 14% 144% 203 1825 624% 
Gost of Lab Overhead Total eae 
ota (yu oun 
‘eas idea Cost, ‘Cost. Cost, of Material 
3 ’| Dollars Dollars Dollars Removed, 
Dollars Dollars 
1 4.42 12.60 18.00 35.02 0.486 
2 5.59 2.27 3.25 aL le bh 0.494 
3 4.63 5.08 7.25 16.96 0.271 


Dimensions of wheels used: Diameter, 16 inches; face, 
2 inches; diameter of center hole, 214 inches. 
Wheels may be worn down to 7% inches in diameter, 
giving a possible wheel wear of 314 cubic inches. 
Overhead (normal), $0.50 per hour per man and machine. 
Net price of wheel, $7.16. 
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Plan View, showing Arrangement of a Foundry Cleaning Room 


The conclusion is that wheel No. 1 was too hard and slow- 
cutting to be economical. Wheel No. 2 was used only 61% 
hours, removed 22% pounds of material, and the cost per 
pound of steel removed was highest ($0.494). This wheel 
was so soft that the abrasive particles did not remain in the 
bond long enough to cause the wheel to-cut efficiently. The 
gain of this wheel in speed of cutting over No. 1 was not 
enough to counterbalance the excessive wheel cost. 

Wheel No. 3 was in use about twice as long as No. 2 and 
two-fifths as long as No. 1, but it cut at a very high rate, 
and removed material at a cost of only $0.271 a pound. Ob- 
viously this wheel is the most economical, and the saving 
which would be effected by its use in a year’s time would be 
worth many times the cost of tests to determine the most 
efficient wheel. The form of data sheet shown in Fig. 8, 
for use by the workmen in comparing results obtained from 
different wheels, has been found to be practical and easily 
understood. The data used in calculating the table pre- 
viously referred to was obtained from record sheets of this 
kind. 


The Grinding Wheel in the Steel Mill 


When molten steel is poured into molds, the resulting 
ingots almost invariably contain imperfections in the form 
of blow-holes, checks, slag inclusions, etc. These imperfec- 
tions become very evident when the ingot has been rolled 
into a billet, and are then visible in the form of seams and 
cracks on the outside. Unless these seams and cracks are 
removed, they will appear as defects in products made from 
the billets, such as structural shapes, automobile parts, etc., 
and will make them dangerously weak. In the removing 
of these imperfections, large quantities of grinding wheels 
are consumed, and grinding is an important factor. 

The seams and cracks in soft low-carbon steel billets 
are now being removed, for the most part, by means of 
pneumatic chipping hammers (cold chiseling). Although 
this method is very rapid it has disadvantages. The chisel 
of the chipping hammer has a peening action, and while 
the crack may appear to be entirely removed, actually the 
bottom of the crack may not have been reached. The seams 
in all alloy steel and high-carbon steel billets are removed 
by grinding. The general practice is to surface-grind the 
entire billet lightly, so as to remove the scale and make 
the seams and cracks visible, after which they are ground 
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Different Grinding Wheels 


ant in connection with billet 

grinding than in the steel or cast-iron foundry, because of 
the larger amount of grinding done. An average billet has 
about 2 per cent of its weight ground off, and sometimes 
the amount of the material removed is as great as 10 per 
cent. When one considers that an average billet weighs 
about 200 pounds, it can readily be understood that, to re- 
move 20 pounds of steel by grinding, necessitates a large 
consumption of wheels and makes it essential that efficient 
wheels be used. 

Wheel Cost Records 


Not many years ago wheels were purchased because of 
their lasting qualities, but exhaustive tests have conclusively 
proved that the purchase of wheels governed solely by 
length of life results in a loss of thousands of dollars yearly 
to consumers. The loss is due to the fact that labor and 
overhead rates per hour are constant, and that long length 
of wheel life is secured from the use of very hard wheels 
which may be inferior 
as regards cutting ac- 
tion. It is cheaper to 


from No. 12 to No. 20 in grain 
size and from Q to T in hardness. They are made of an 
aluminous abrasive, since the material ground is steel of 
high tensile strength and comparatively great ductility. 
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PREHEATING CAST-IRON THERMIT WELDS 


In order to compensate for the lower melting point of 
cast iron, as compared with steel, the Metal & Thermit Cor- 
poration recommends that, in preheating cast-iron sections 
preparatory to thermit welding, these sections be heated 
only a little more than is necessary to show color, such as 
a dull red heat. This practice has now been tried success- 
fully in numerous cases, the most important of which was 
that of a thermit weld on a large cast-iron press head which 
required 1100 pounds of thermit. The weld was perfect, 
with good fusion to the edge of the collar, although the 
cast-iron section was heated only to a dull red heat. 

It is believed that 
this point is very im- 
portant to bear in mind 


buy softer wheels that 
last fifteen hours and 
produce rapidly, than 


and that operators will 
find that it will over- 
come difficulties which 


to buy very hard wheels 


they may have experi- 


that last fifty hours 


enced in welding cast 


and cut very slowly. 
Obviously there is a 


iron. One might sup- 
pose that as the cast 
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when wheels that have 
a life of about twelve 
hours are used. This, 


then, is the critical Fig: 
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Chart showing Relations between Costs and Production when 
grinding Steel Billets 
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RELEASING MECHANISMS AND 
ADJUSTABLE STOP 


By C. M. LINLEY 


The disengagement of a toothed clutch can be accurately 
accomplished at a predetermined point in the traverse of a 
sliding machine member by an arrangement similar to that 
shown at A and B in Fig. 1. This design enables disen- 
gagement to be accomplished so quickly that wear on the 
clutch teeth is reduced to a minimum. The mechanism con- 
sists of a weighted lever D connected at one end to two 
links H which control the axial movement of the driven 
clutch member. When the clutch is engaged as shown at 
A, the opposite end of the weighted lever is supported by 
trip-lever F, but when lever F is tripped during the opera- 
tion of the machine, the weighted lever falls, and thus 
forces the driven clutch member away from the driving 
member. The relative positions of the various details when 
the clutch is disengaged are illustrated at B. 

A similar mechanism for releasing a worm from a worm- 
wheel is shown at C. The weighted lever has a surface 
at G that is concentric with the fulcrum of the lever. When 
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Fig. 3. Arrangement permitting Accurate Control of a Slide by 
inserting a Dead Stop in Holes of a Disk on the Screw 


Fig. 2 illustrates the manner in which the same principle 


- has been applied in an electric alarm clock to close a large 


gas cock at a certain time. The weighted lever A is held 
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Fig. 1. Releasing Mechanisms in which a Falling Weight disengages either a Toothed Clutch or a Worm Drive 


the worm is in engagement, a lug on the bottom of the 
worm-box rests on surface G so as to hold the box in place. 
When the mechanism is tripped, surface G is pulled away 
from the worm-box, which drops and disengages the worm. 
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Fig. 2. Falling Weight Principle applied to closing a Gas Cock 


almost in a balanced position by catch B, the result being 
that the pressure on the catch is so slight that the feeble 
power of an electromagnet on the bell of the clock is able 
to move the catch sufficiently to release the weighted lever. 
As lever A swings on its fulcrum it pulls rod C upward 
and so operates wrench D on the cock. The dotted lines 
indicate the position of the different parts when the cock 
has been shut off. In each of the mechanisms described 
the falling weight causes a sudden and complete movement 
of the part to be operated, but one disadvantage of the 
principle is the difficulty of providing an automatic arrange- 
ment for resetting the weighted lever. 

Dead stops are hardly practical in designs where auto- 
matic action alone is relied upon, and even when the sliding 
members which they control are operated by hand, they are 
not always as efficient as desired. Especially when the 
slide is actuated by a screw, one operator may force the 
slide against the stop harder than another and spring some 
parts so much as to cause appreciable differences in the 
dimensions of the work. Coarse or quick pitch screws are 
sometimes provided to obviate this trouble, but even then 
the results are not always satisfactory. In Fig. 3 is shown 
a dead stop that has been found to function well. Disk A 
is mounted on the lead-screw of the slide, and is provided 
with a number of holes spaced equidistantly around a circle 
near the edge. A stop B is placed in one of these holes 
to govern the movement of the slide, this being accomplished 
through arm OC which is attached to the slide and makes 
contact with the stop after the slide has been moved to a 


132 


predetermined point. The disk revolves with the screw but 
has no axial movement. This method of placing stop B 
in a circle of holes provides a large selective range of frac- 
tional revolutions of the lead-screw. The head of the stop 
is so machined that a movement equal to one-half the dis- 
tance between two holes can be secured by turning the 
stop 180 degrees. It will be evident that the head of the 
stop must not project a greater distance beyond the disk 
face than the lead of the screw. 


* * * 


INCREASED PRODUCTION FROM 
IMPROVED TOOLS 


By D. A. NEVIN, Chief Engineer, Watters Corporation, St. Louis, Mo. 


One of the surest and most economical methods of reduc- 
ing manufacturing costs is to make improvements on those 
jigs, fixtures, and tools which are used in machining parts 
that are made in large quantities. It is the purpose of this 
article to show how closely production, or rather the cost 
of production, is related to tool design. Three types of 
drill jigs are illustrated, each better than the preceding 
one for the purpose set forth. The cast bronze spool, Fig. 2, 
is made in large quantities, and is finished all over on the 
cutside and tapped in a turret lathe. The keyslot A is then 
cut on a hand milling machine. The last operation on the 
spool consists of drilling two 5/32-inch holes located diamet- 
rically opposite each other, as shown. 

Fig. 1 shows the two-part jig which was first designed 
for drilling these holes in the spool, the position of which 
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Fig. 1. Early Type of Jig used in drilling the Spool shown in Fig. 2 
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Fig. 2. Special Shaped Spool in which Two Holes are drilled, using 


Any of the Jigs shown in Figs. 1, 3, or 4 

is shown by heavy dot-and-dash lines. Twenty of these 
jigs were constructed. The body was built up of machine 
steel and the cradle or base of cast iron. It was considered 
a very good tool, but would have cost less to construct if 
the body had also been made a casting, considering the large 
quantity of work required. The work is located in the 
pocket of the hardened plate A, pin B engaging the 5/32-inch 
keyslot. It is clamped by the threaded stud C which is 
operated by the pin-lever D. After one hole has been drilled, 
the body is removed from the cradle and inverted for drill- 
ing the other hole, in which position it remains while un- 
loading and loading. . 

- The type of jig illustrated in Fig. 3 was designed for the 
purpose of increasing production without employing addi- 
tional drilling machines. It is a faster operating jig, has a 
better clamping device, and will remain more free from 
chips than that shown in Fig. 1. The operation of the jig 
is obvious, as the locating and clamping means are practic- 
ally the same as in the jig shown in Fig. 1. Only two of 
these jigs were completed, this design then being superseded 
by the tilting jig shown in Fig. 4 of which fifteen were 
constructed. The production from these fifteen jigs was 
slightly greater than that obtained with twenty jigs of the 
type shown in Fig. 1. 

The work is located in the same manner as in the other 
jigs. The nest plate A is made of steel and hardened. The 
base B provides bearings for the rocker or hinge pin 0 
which supports the body D to which the work is clamped. 
The body is provided with liner bushings EH, which are a 
sliding fit for the drill bushings, and which also serve to 
clamp the work. The bushings are operated as clamps by 
the equalizing levers Ff and are connected to the levers by 
the pins G. Slots ‘for these pins in the heads of the drill 
bushings allow for the rotary movement of the clamping 
levers F which are pivotally mounted, as shown, on the jig 
body. The large end of the clamping lever is slotted and 
carries the large pin H through which is threaded a clamp 
screw with a knurled head. This clamp screw extends 
through the body and has a right-hand thread on one end 
and a left-hand thread on the other. A stop-pad J is thread- 
ed into the base of the jig on each side, and the correspond- 
ing stop in the body is in the form of a screw as shown at 
N. 

This style of jig may be clamped to the table of the drill- 
ing machine. Its operation is rapid, as only a touch is re- 
aquired to rock it from one drilling position to the other. 
The clamping mechanism permits rapid operation and the 
drill bushings and other parts do not wear rapidly, as there 
is not sufficient variation in the finished diameter of the 
work to require much equalizing movement of levers F. 

The efficient design of a tool of this class should be the 
result of an analysis of all the movements necessary to 
operate it, including loading and clamping, drilling, ream- 
ing, counterboring, etc., as well as unloading and cleaning. 
Much waste movement could be eliminated if drilling jigs 
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Fig, 3, Later Design of Drill Jig used for machining the Spool 


illustrated in Fig. 2 

were clamped to the table when possible, and in some cases 
it pays to divide a number of drilling operations between 
two jigs to provide for this. When the jigs are fastened 
thus it is well to provide some quick method of removal for 
the purpose of cleaning, and on some classes of work it has 
been found to be advantageous to make use of compressed 
air for clearing out the chips. 


* * * 


TROUBLES WITH SPANNER WRENCHES 


By DONALD A. HAMPSON 


Round nuts drilled for pin wrenches or spanners continue 
to be used by the designers and builders of machinery. This 
type of nut, necessitating the use of a spanner, is very un- 
popular with the machine operator. Because of the difficulty 
of using a spanner, workmen often resort to a hammer and 
punch, which, of course, ruins the nut. The type of nut 
on which the spanner is used is of neat appearance, and 
this probably accounts for its continued use. If the spanner 
were made to encircle half of the nut, it would be more 
effective, but it would have no range of action and would 
be difficult to apply. 

As now made, the spanner encircles about one-fourth of 
the nut and the handle is made short, which reduces the 
leverage and tends to raise the pin out of the hole in the 
nut. Therefore a hammer is frequently used on the end of 
the spanner in an effort to force the nut. The time lost 
due to this effort to start a nut with a spanner is consider- 
able, and the loss in ruined spanners and spoiled nuts that 
have to be replaced makes the whole proposition expensive 
and unsatisfactory. 
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Fig. 4, Improved Design of Jig by Means of which Production was 


greatly increased 

Then there is the adjustable spanner, which is as unsatis- 
factory in use as the solid type. Not long ago the writer 
saw a foreman throw one of these tools out of the window 
after a workman had unsuccessfully tried to hold it in place 
with one hand and move the nut with the other. Both the 
spanner and the nut were new. In place of the spanner, the 
foreman used a piece of 14- by %4-inch steel, 15 inches long, 
and in one end he drove a 5/16-inch pin which he then cut 
off so that it projected % inch. This improvised tool was of 
a shape that could be used in the rather inaccessible place 
where the nut was located. With this bar held tangent to 
the nut at the hole, one light hammer blow at the end of 
the bar loosened the nut that had successfully withstood the 
attempts of the workmen to move it. It is understood that 
this type of tool has since replaced the adjustable spanner in 
that shop. 

In the case of a round nut, which is notched instead of 
drilled, a similar difficulty is encountered. The edges of 
the notches and the spanner key become tapered off, so that 
the wrench is ineffective. Workmen usually prefer the 
hammer and punch method of starting or tightening a 
notched nut, and the only thing in favor of the notch is 
that it presents a greater surface for the punch, which is 
ultimately used. In addition to the difficulty of using a 
spanner, it is also likely to become mislaid and lost, just 
when it is most needed. The spanner has probably remained 
in use because of its simple construction and neat appear- 
ance. Its inefficiency, while known to all who use it, has 
apparently been overlooked by the designers and manufac- 
turers of machines. If round nuts, requiring spanner wren- 
ches, were not used, one of the troubles of the machine shop 
would be eliminated. 
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By BRADFORD H. DIVINE, President, Divine Bros. Co., Utica, N. Y., and President of the 
Metal Finishers’ Equipment Association 


the quality of glue employed; another is the manner 
in which it is prepared and used. Glue is susceptible 
of rapid deterioration and loss of holding power; this fact 
is not as well understood by polishers as it would be if 
mechanical rather than chemical action only were involved. 
Failure to select, prepare, and use glue properly gives 
unsatisfactory results no matter what kind of polishing 
wheel is used or what the general working conditions are. 
This should not be taken to mean that polishing cannot be 
done with an inferior grade of glue, because in polishing 
rooms where this most vital element has not been duly 
considered glue of inferior quality is often used. But since 
glue is the tying element between the wheel and the abra- 
sive it stands to reason that the real success of the operation 
depends on the glue and the method of using it. 


(ye: of the chief factors in a metal polishing room is 


Kinds of Glue Used in Polishing Rooms 


There are three kinds of glue, namely, bone, hide stock, 
and fish glue. Hide stock glue is most generally used in the 
polishing industry. It is made from the skins of cattle, 
rabbits, and other animals. The stock is first: limed to 
remove the hair, which causes it to swell and insures rapid 
extraction of the glue; liming also frees the hide of material 
which would impair the quality of the glue. The lime that 
is often in water in which glue is soaked preparatory to 
using, in addition to that already contained in the glue 
from the preparation process, reduces. its value as a bonding 
agent. 

Glues are often blended; for example, a sheep stock and 
goat stock glue make an exceptionally strong holding me- 
dium, and, when mixed with ox fleshings, form a glue which 
has more strength than a glue made entirely from rabbit or 
some other similar stock. The cheaper grades of glue are 
usually mixtures of bone and hide glues. 

The color of glue, which is usually dark and hazy, may 
be lightened by the use of oxide of zinc, chalk, or tale, and 
these will produce a white or opaque fluid. Sometimes the 
use of these and similar substances in glue is an advantage 
in the polishing room, if the moisture or humidity is high, 
as when the factory is near a body of water. Under these 
conditions glue containing the substances mentioned will 
set easier and retain its strength longer. The use of such 


combinations for polishing wheels, however, should only be 
undertaken under the direction of those understanding the 
conditions. 

Fish glues are not suitable for use in metal polishing, 
in spite of the fact that the most powerful adhesive known 
(isinglass) is a fish glue. Isinglass is marketed in various 
solid forms, and is sometimes mixed with hide stock glue 
to make belting cement and to bond bullneck polishing 
wheels in which disks of this kind of leather are glued 
together to construct a wheel. It is not used, however, to 
hold the abrasive to the face of polishing wheels. 


Properties of a Good Glue for Polishing Wheels 


The qualities which glue should possess in order to be 
valuable in the polishing industry are jelly strength, viscos- 
ity, and flexibility. Flexibility is the most important of 
these three qualities, because 95 per cent of all polishing 
wheels are flexible, or should be, on the surface. If the 
glue is brittle, it will break from the wheel. Jelly strength 
is determined by placing glue jelly at a certain temperature 
in a glass and allowing a wire weighted at the upper end 
to pass down through the jelly a predetermined distance 
in a certain time. The weight that is required:to meet the 
predetermined conditions of distance and time is a measure 
of the jelly strength. Viscosity is determined by the time 
required for glue to flow over a given area, as compared 
with the time that water will flow over the same area. For 
example, the best grades of glue may require forty-five 
seconds to flow over an area that water will flow over in 
fifteen seconds. The viscosity is a measure of the adhesive 
power of glue. 


Importance of High-quality Glue for Polishing Wheels 


The importance of using a good quality glue to hold the 
abrasive grains on polishing wheels cannot be emphasized 
too much. The heat generated in polishing has a tendency 
to melt the glue, and as a result the emery is lost from 
the wheel face. This point is of special importance in auto- 
matic or semi-automatic polishing machines, although de- 
signers of these machines have not always paid sufficient 
attention to it. Some provision should be made in such 
machines to keep the wheels cool so that the glue will 
remain hard and retain its holding power. 
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In combination with the crushing point of the abrasive, 
the melting point of the glue controls the permissible 
wheel speeds, so that with the use of a high quality glue, 
wheel speeds may be greatly increased. It is because of the 
fact that no standards have been adopted for using or mak- 
ing glues of a definite holding ability, that standards have 
not been established for the working speeds of polishing 
wheels. 

Glue cools in two or three hours, but it does not set, so 
that wheels should not be used within forty-eight hours after 
gluing. If artificial means are employed to hasten the 
hardening of the newly set up wheel-head, the glue draws 
away from the abrasive grains, forming a pocket in which 
the abrasive soon becomes loose, instead of firmly holding 
the grain in bond as it should and will, if permitted to set 
in a mild atmospheric temperature. Artificial heat used 
to hasten the setting of glue on polishing wheels soon causes 
the glue to become useless as a dependable bonding material. 

The character of the work to be 
polished should be considered in 
‘selecting the glue, as well as the 
grain and kind of abrasive and the 
size and speed of the wheel. For 
the coarser abrasives a heavy glue 
is required, while for the finer grains 
(above No. 80) a thin glue made by 
diluting the heavy glue works to 
better advantage. When surfaces 
are to be polished by using first a 
coarse abrasive below No. 46 and 
later a finer grain, say No. 120, the 
wheels should be set up with glues 
of proper consistency taken from 
‘separate pots, because putting the 
fine grains into the heavy viscous 
glue that is necessary for the coarser 
numbers will not produce a good 
working surface on the wheel. It is 
difficult to embed the fine emery 
properly in heavy glue; the abrasive 
tends to rest on the surface instead 
of penetrating it, thus giving the 
face of the wheel a packed appear- 
ance. For the best polishing, high- 
grade hide stock glue should always be used. There are 
now on the market a number of specially blended glues 
for setting up polishing wheels—glues that will hold the 
abrasive satisfactorily under normal working conditions. 


Preparation and Use of Glue 


Commercial glue is furnished in a cake form, in flakes, 
or pulverized; it should be kept in a dry place so that it 
will not mold. No matter what the form of the glue is, 
it should be soaked in cold water for several hours before 
it is heated. The water used for this purpose ought to be 
distilled; the drip from steam radiators may be utilized, 
if desired. The use of distilled water guards against 
chemical action due to impurities in the water, which may 
contain sulphur, lime, or iron, all of which are injurious 
to glue. If glue is soaked in hot water, it quickly decom- 
poses and its strength is impaired. The amount of water 
that should be used varies with different makes and quali- 
ties of glue and should be stated by the maker of the glue. 

Glue cake, 4 to % inch thick, requires about twelve 
hours to dissolve; it should be broken into small pieces 
before being put to soak. Flake glue requires from six to 
eight hours, according to the thickness of the flake. Pulver- 
ized glue may be dissolved in from three to three and a 
half hours. The soaking process should not be hurried. 

Glue should not be heated until it has been absolutely 
dissolved by soaking in cold water. After being heated, 


MACHINERY 


Satisfactory Type of Glue-heater 


135 


the glue may be diluted with hot water to obtain the re- 
quired consistency. Glue should never be heated sufficiently 
to make it boil. It is also bad practice to prepare large 
quantities of glue at a time, because it loses its strength 
rapidly after being under heat for about four hours. 


Satisfactory Type of Glue-heater 


A satisfactory glue-heater should have ample accommoda- 
tions for all the glue that will be prepared at one time, 
say, six or more glue kettles, as shown in the illustration. 
The kettles in which the glue is heated should be made of 
aluminum, and their size and number should provide for 
handling glue of various consistencies in sufficient quantities 
to last not more than four hours. Aluminum is the most 
suitable metal for glue pots because the scum on the glue 
does not adhere to the inside of the pots, so that they are 
easily cleaned. 

A thermometer should be part of the equipment of a 
glue-heater, for the temperature at 
the bottom of a pot 6 inches deep 
should not be over 150 degrees F., 
which will bring the temperature at 
the top to about 140 degrees F. 
Higher temperatures than this de- 
stroy the adhesive power of glue. 
The pots should be thoroughly 
cleaned at least once each day. The 
glue that has become cooled should 
never be reheated, as reheated glue 
loses about fifty per cent of its 
strength. It is good practice to 
have a new lot of glue ready for use 
before the glue already prepared is 
consumed. 

The heater shown has recently 
been placed on the market, and is 
intended to meet the requirements 
that have been established by re- 
search work on glue in. polishing 
work. This heater is provided with 
a thermostat for the regulation of 
heat. A wheel-stand is also a neces- 
sary piece of the equipment; this 
stand should be so placed that there 
is but a small space between the glue pots and the wheel 
that is to be set up. Both the heater and the wheel-stand 
are adjustable for height. 


Proportions of Glue and Water 


The glue should be diluted more and more as the abrasive 
grain decreases in size. For instance, suppose that the 
glue has been melted in the glue-heater in the proportion 
of two pounds of water to one pound of dry glue, and that 
this is suitable for a coarse grain; then for finer abrasive 
grains, hot water can be added to give the right consistency. 
It is possible to perform practically all the operations 
included under the head of flexible grinding and polishing 
by using a glue of the jelly strength, viscosity, and flexi- 
bility necessary for the coarser abrasives and thinning it 
for the finer abrasives. Properly diluting this quality glue 
by the addition of water does not cause the heavy glue to 
lose its strength sufficiently to prevent it from holding the 
finer abrasives used in the finishing operations. 

* * * 


The Bureau of Standards has made some interesting in- 
vestigations on reclaiming lubricating oils. The experi- 
ments show that with a commercial type of oil reclaimer 
oil can be reclaimed so it will be similar to new oil except 
as regards sediment. Further investigations are necessary 
to develop means for removing this sediment, which is 
probably carbon. 
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COLLECTING AND FILING DATA 


What the Trade School can do to Aid its Students 
By WILHELM KAUFMANN 


As an example of how the trade school can bring its 
students into closer touch with the conditions in industry, 
we may consider in some detail just one phase of a drafts- 
man’s work. Most draftsmen find it indispensable to have 
a source of information to which they can refer when neces- 
sary and with which they are very familiar. This informa- 
tion is usually contained in a file of some sort, and the 
method of filing data for this purpose will be referred to as 
an example of how the trade school can acquaint its pupils 
with practical methods. 

In every case where a graduate really studies the prin- 
ciples underlying his work he should be able to apply formu- 
las and other data in a satisfactory way. For that reason 
handbooks and methods of filing data for use while at work 
should be among those subjects studied by the prospective 
draftsman near the close of the school term. Some practi- 
cal hints cannot fail to bring results, and the last few 
weeks of school can be profitably given to work of this kind. 

Any such data should be collected and segregated and be 
understood well enough to be applied correctly. The data 
should be checked by the prospective user before selecting 
it and he should refrain from making use of it until its 
accuracy and adaptability have been ascertained. The data 
in some handbooks may not conform to the standard prac- 
tice in a particular factory, and this makes it necessary 
for the graduate to use caution in applying such data. Ad- 
ditional data of great value is constantly being printed and 
compiled which is not contained in handbooks. Some of 
this information can be applied immediately, and this should 
be kept close at hand as a ready reference. Some will be 
used only occasionally, while a certain portion possesses 
great potential value for future use. The student should 
be taught how to handle this data in a practical way. 

In this connection there are three questions that the 
student should consider, namely, what to: select for filing, 
where to file it. and how to find it. There are three classes 
into which all data can be divided and filed —daily use, 
occasional use, and future use. 


What to Select for Filing 


Many men of ambitious nature make the mistake of start- 
ing to save data too far in advance of their mental and 
physical training. For example, an apprentice machinist 
may be ambitious to become a superintendent. If he starts 
saving data regarding systems, fire protection, laws, em- 
ployment, ete. he will make a great mistake, for data 
gathered too far in advance is forgotten by the time it is 
needed or else becomes obsolete. While he is still an ap- 
prentice and is working on a lathe he should make a special 
study of lathes, and should keep his eyes and ears open and 
note facts about the tool-room and its machinery and thus 
prepare himself for the next step while becoming an expert 
lathe hand. This, in principle, is good advice for a beginner 
in any.vocation. 

Reading all kinds of valuable news and filing it is not the 
best aid to advancement. The mind should not be crowded 
with data, but should be given time to absorb important 
matter. The answer to the question of what to file is then: 
File thoughtfully, for application, all data pertaining to 
your present occupation and your next possible undertaking. 


How to File 


Each person must decide upon his own system for filing 
data. A very good one for the draftsman is given here to 
show the advantages of having the data arranged in files 
for daily, occasional, and future use. It is not necessary to 
have all the data in some standard form. This would take 
much time, and increase the chances of error. No material, 
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not even a single data sheet, can be prepared in such an 
order or on such a size sheet that everybody and all con- 
ditions will be satisfied. If the questions “Is it understood?” 
“Can it be applied?” and “Is it correct?” can be answered 
in the affirmative, then the data should be filed. Material 
should be taken as it is found and left in that form unless 
enough time can be saved immediately to pay for condens- 
ing or otherwise preparing it for filing purposes. 

Filing for Daily Reference—Some data clipped from 
magazine articles can be filed in a loose-leaf book of con- 
venient size even though the data itself does not conform 
to that size. The data in this loose-leaf book should be that 
which is frequently used. In most cases an index is not 
necessary for the daily reference file, because frequent use 
enables the user to find the sheets desired without diffi- 
culty, especially since they are usually few in number. 
Material prepared in this way and for constant use is a 
great help in enabling a man to fit himself to solve the 
problems met with in business. 

Filing for Occasional Reference—The data for occasional 
use should be put into a second loose-leaf book. These two 
books and a standard handbook are about all that the drafts- 
man needs, except perhaps a small vest pocket index, if a 
drawer and portfolio file (the use of which is described in 
the next paragraph) is found necessary. Entire catalogues 
and other books should not be preserved for reference when 
only one or two pages are required; instead the information 
should be photographed or otherwise reproduced for filing 
in the loose-leaf book. 

A handy method for the chief draftsman or designer is 
a single drawer letter file, ledger size, carried on a wheel- 
stand and containing portfolios for the data. The portfolios 
can be suitably marked for data relating to certain sub- 
jects. This form of file makes a good ready reference and 
can be used also to file unfinished work, order memoranda, 
etc. This type of file is cheaper than many loose-leaf books. 

Filing for Future Reference—Inasmuch as magazine arti- 
cles are not always of immediate application and are often 
used for occasional and future reference, it is advisable to 
clip the entire page where the article appears and file it in 
a portfolio marked “For Future Reference.” It is also a 
good plan to draw a colored pencil line around the article 
in question; that is time enough spent upon an article of 
doubtful value. The file for future reference material, con- 
sisting of a drawer with portfolios for the data, should be 
kept in the home. All there is to filing is simply clipping 
the articles and dropping them into a portfolio. 


How to Find the Data 


It is understood, of course, that an index is not needed for 
any file but that containing data for future use which is not - 
often referred to except, perhaps, when taking up new 
work. However, to aid in locating data filed in portfolios, 
suitable titles should be indexed in a small pocket-size book, 
loose-leaf preferred, and the portfolios numbered. Although 
a card index may be used, it is not as convenient as the 
book. When prepared in book form, it does not require 
much time to look over several hundred titles, if they are 
carefully listed with about twenty titles per page. The - 
index is especially handy for a draftsman who travels, be- 
cause, when away, he can carry the small book in his pocket 
and refer to it to select material that he may need. The need 
for such data can be anticipated nearly every time, and 
it may be obtained promptly by telegraphing home, giving 
the portfolio number and the subject of the data. 


* * * 


The South African Government has recently announced 
an ambitious scheme of railroad construction which is re- 
ceiving general approval in the country. The plans provide 
for 850 miles of new railroads in various parts of the Union, 
involving an expenditure of about $20,000,000. 
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Letters on | 


Practical _ 


SPEED-CHANGING MECHANISM 


It is often necessary to change the speed between the 
driving and the driven elements of a machine, and various 
kinds of mechanisms have been invented for this purpose. 
Change-gears, such as used on automobiles and lathes, are 
perhaps among the best known types of speed-changing 
mechanisms. Another type of speed-changing device which 
has been used to a considerable extent, consists of a friction 
driving disk and a roller which is driven by frictional con- 
tact with the driving disk. In this type of mechanism the 
speed of the driven roll is changed by moving the roll toward 
or away from the center of the disk, so that it is possible 
to obtain an infinite number of speeds within the range of 
the mechanism. 

In the accompanying illustration is shown an interesting 
speed-changing mechanism of the friction type which was 
designed in 1915 for use in naval nautical instruments, about 
twenty being in actual use. In this application of the device 
the power transmitted is very small, say about 0.01 horse- 
power. The design is based on principles incorporated in 
an old English device, and mechanically considered, it is 
the most perfect mechanism for the purpose for which it is 
used that has ever 
come to the writer’s 
notice. It has also 
been applied to me- 
chanical fuel  stok- 
ers, the power trans- 
mitted in this ser- 
vice being from one 
to two horsepower. 
At one time it was 


tried out in an 
automobile main 
drive, but even with 
glass-hard contact 


surfaces it would not 
stand up properly. 


The writer has 
not made any tests 
to determine the 
heaviest duty for 


which a mechanism 
of this type could be 
used, but experience 
would indicate that 
it should not be built 
in sizes larger than 
two horsepower. For 
transmitting up to 


two horsepower, 
however, excellent 
results may be ob- 
tained. It is par- 


ticularly useful when 
frequent changing of 


Friction Disk Speed-changing Mechanism by Means of which a Great Variety 
of Speeds can be obtained 


speed is required under conditions that would preclude 
the use of gearing for the purpose. A remarkable feature of 
this device is that the force required to effect a change 
from full speed in one direction to full speed in the reverse 
direction is so small as to be negligible, and this operation 
is unaccompanied by any jar or shock. 

As will be noted from the illustration, the device consists 
essentially of two balls A and B revolving in contact with 
each other between a driving disk C and a driven rolier. D. 
The shaft of the driving disk is mounted in a ball thrust 
bearing H# back of which there is a spring F. The disk may 
be driven by a gear or pulley G or it may be connected 
directly to an electric motor or gasoline engine. The power 
is transmitted from the driven roller by pulley H. The 
two balls employed to transmit the power from disk C to 
roller D are mounted in a carrier J in which they are loosely 
held by small rolls mounted in brackets. The carrier is 
so mounted as to be capable of movement across the face 
of the disk. 

The balls A and B are capable of two movements; that is, 
they may rotate on their own centers and also roll across the 
disk and roller between the two latter members. The disk, 
the balls, and the roller are all made of hardened steel. 
When the balls are 
near the edge of the 
disk the roller runs 
at its highest speed. 
Upon moving the ball 
carrier nearer the 
center of the disk, 
the roller gradually 
loses speed, until 
at the center it will 
cease to rotate. As 
the carrier continues 


to move, passing 
the center, the rol- 
ler rotates in the 


opposite direction. 

The pressure of 
the spring F is not 
excessive, and while 
the tractive force 
the balls 
would appear at first 
to be small, there is 
actually no slippage 
in practice. This is 
in accordance with 
the law of friction 
which states that the 
amount of friction is 
independent of the 
amount of surface 
in contact but de- 
pends entirely upon 


between 
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the pressure. An illustration of this law may be observed 
in the case of locomotive driving wheels, where the tractive 
force of, say, six points of contact with the rails, is sufficient 
te draw a heavy train. 

Norfolk Downs, Mass. R. E. Bates 


TOOL RACKS AND TABLES OF PEDESTAL 
DESIGN 


Wooden cupboards, lockers and other machine shop equip- 
ment used for mechanics’ tools and machine accessories, 
-often present an unsightly appearance. Tool racks and 
shelves are of course indispensable in the shop, but the com- =— = 
mercially manufactured product is often expensive and fre- SS 
guently not the best suited for the individual requirements, 
particularly as regards space. These tool racks and tables 
are usually designed with four legs or a closed bottom 
sometimes in the form of a cupboard. This construction 
presents another objection to machine shop furniture of 
this kind; namely, the unclean appearance of the floor sur- 
rounding the rack or table as well as underneath it. It 
makes it difficult for the sweeper to clean, and things are 
likely to be shoved under the bottom. 

A serviceable and rugged tool rack of neat design, intended 
to overcome some of the objections noted with the closed- 
bottom four-legged type of equipment, can be constructed 
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Fig, 2. Table of the Two-pedestal Type for Bench Machines 


struction for the smaller machines and two-pipe con- 
struction for the larger ones. A table of the two-pedestal 
type on which is mounted a tapping machine, is shown in 
Fig. 2 The pipe is 4 inches in diameter, the table top 30 by 
48 inches, made of 2-inch stock and the cross sills are 8 
inches wide and 30 inches long, also of 2-inch material. This 
construction may also be used for assembling benches. 
Allentown, Pa. JoE V. Romia 


DIMENSIONS FOR WRENCH POCKETS 


The table containing dimensions for wrench pockets which 
is presented herewith was made up by the writer for use 
in the drafting-room. It was formerly the practice to make 
a lay-out drawing and cut out new wrench templets each 
time a wrench pocket was to be shown on a drawing. The 
accompanying table makes this process unnecessary, and 
thus saves considerable time. The shape of the wrench 
Fig. 1, Tool Rack with Supporting Column of Pipe pocket, as usually designed, is shown by the sectional view 
accompanying the table. The dimensions given in the 
table were worked out to give ample clearance for the 
drop-forged wrenches made by J. H. Williams & Co. 
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inexpensively as illustrated in Fig. 1. A section of scrap 
pipe A, 4 inches in diameter and 30 inches long, is threaded 
on each end and fitted with two flanges, one for the floor 


and the other for the top shelf. The lower flange is screwed Groton; “Mass. V. CHARUSHIN 
to the floor with lag screws and if the floor is of cement, DIMENSIONS FOR WRENCH POCKETS 
expansion shields are used for the screws. The shelves Bo _ ~ 


are then made and provided with cross cleats nailed on the 
under side, as shown. The shelves are stripped over the 
pipe and supported by a top shelf to which the top flange 
is fastened with screws. Short pieces of small pipe C are 
used to space the shelves, through which %-inch tie-rods 
or bolts are passed to hold the shelves firmly together. 

A tool rack like this is easily constructed, inexpensive, 
and presents a neat and sanitary appearance. The space 
surrounding it may be cleaned easily, as the rack stands 
high above the floor, and light is not obstructed by any part. 

The principles of construction shown in Fig. 1 are also 
applicable to tables for mounting small bench machines such 
as drilling machines, tapping machines, millers, and lathes. 
Wooden tables often used for this purpose are constructed 
with the aid of heavy angle-irons and they are of more or 
less clumsy appearance. They are not as compact and attrac- 
tive as the pedestal type and are inherently dirt-catchers. 
The writer has often mounted small bench machines on 
tables made with pipe column bases, using single-pipe con- Machinery 


\\ 


> 


al 


October, 1922 


Fig. 1. Die and Punch for twisting Flat Stock 


TWISTING DIE FOR FLAT BAR STOCK | 


The die shown in Figs. 1 and 2 was designed and made to 
twist flat bars, although the principle can be applied in 
other types of dies, for twisting blanks of various shapes 
and sizes. The die is very rugged and will withstand any 
strains that an ordinary V-shaped forming die will stand. 
It is very simple in construction and action, and can be 
designed to give the stock either a right- or a left-hand 
twist of any desired amount. The work is laid on the die in 
a horizontal position so that it rests on the edges A and B, 
Fig. 1, and against the gage pins C and D. A stop (not 
shown) is employed to locate the work endwise. When 
the punch descends, the points or edges H and F strike the 
work, forcing the edges downward. 

At G, Fig. 2, is shown dfagrammatically, a section of the 
work in the position it occupies at the completion of the 
stroke. The dotted lines at H show the position of the same 
section at the beginning of the stroke. The lengths of the 
different sections of the work can be varied by changing the 
lengths of members A and B. The length of the twisted 
part can be varied by changing the distance J between 
the members A and B. Although*the die here described 
was designed to make but one twist, any number of twists 
can be obtained by adding more members such as A, B, H 
and F. 

The inside edges R, Fig. 1, of the die and punch members 
over which the different sections rub when being twisted, 
should be rounded. This rounding of the edges must be con- 
sidered when designing the dies if the twisted parts are to 
have the correct length. The dimension K, Fig. 2, should 
be the same as the width of the work so that the edges of 
the work will be automatically kept in proper alignment. 


Fig, 2. 
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By exercising care in laying out the die-blocks and keep- 
ing the blocks properly centered on the point of intersection 
of the center lines M-M and N-N, all the members can be 
machined from one piece at one setting, the piece being 
parted to make the required number of die members. The 
same practice, of course, applies to the punch-blocks. 

Streator, Ill. WILLIAM DAUBLE 


ASSEMBLING BALLS IN BEARINGS 


The assembling of the balls in the race of a built-in ball 
bearing often proves a time-consuming job. A special mech- 
anism, the manufacture of which was under the writer’s 
supervision, had an inaccessibly located: bearing of this type 
in which nine steel balls were assembled. In order to facili- 
tate the assembling operation, the writer designed a device 
for automatically counting or selecting the correct number of 
balls and conveying them to the ball race. The counting out 
Gevice was designed on the old-time “powder-flask”’ principle, 
and a long trough was employed to conduct the balls to the 


Equipment used in assembling Balls in Ball Race 


desired position. The complete device was built at a cost 
of about $25 or $30, and gave fairly satisfactory results 
when carefully operated. 

Several days after the assembler had been provided with 
the new device, it was noted that it had been 
discarded in preference to one of his own 
construction which consisted of a straight 
tube A and a bent tube B as shown in the 
illustration. The tube A served simply as a 
ball conveyor, the lower end being placed on 
the ball race as shown at C. The tube B is 
bent at a right angle at one end. The inner 
side of the bent portion was cut or filed away 
to make a trough of just the right length to 
hold nine balls when the outer end was 
slightly elevated. 

When employing this device 25 or 30 me- 
chanisms were placed on a bench so that the 
ball races were in a _ horizontal position. 
Holding the tube A and a box of balls in the 
left hand, the assembler placed one end of 
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the tube A over the ball race and with his right hand dipped 
the bent end of tube B into the box of balls, and brought 
out the required number, emptying them into the upper 
end of tube A. This operation was repeated at each of the 
mechanisms until all the bearings were supplied with balls. 
This simple method of assembling proved accurate and rapid. 
T. CovEy 


TRANSMISSION CASE MILLING FIXTURE 


The transmission case milling fixture shown in the accom- 
panying illustration was designed to be used on an Ingersoll 
six-spindle slab milling machine. It holds two transmission 
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up and adjusted to the correct position by using the “sight- 
ers’ G and H. The stops M and N are then released by 
means of the screws O and P, so that they make contact 
with the work, after which they are locked in place. The 
clamp Q slides on the pivot-pin R and is actuated by screw 
S. The clamping action forces the pump bracket boss 0 
against the stop N. 
The sliding clamps Q enable the cases to be dropped di- 
rectly into the fixture. After the cup-centers have been tight- 
ened on the bosses B and the clamps Q slid into place and 
clamped firmly, the other clamping screws are brought up 
tight so as to prevent chatter and take the thrust of the 
cutters. This fixture is of heavy construction, as it is de- 
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Milling Fixture for holding Two Transmission Cases while machining on a Six-spindle Slab Milling Machine 


cases A (shown by the dot-and-dash lines) while milling the 
three faces 7, U, and V on each casting. The design em- 
bodies several unique ideas relative to the clamping, locat- 
ing, and adjusting of the work. It will be seen from the 
illustration that the position of the faces to be milled and 
the odd shape of the work are such as to require a fixture 
of unusual design. 

The flange end of the transmission case is round, with two 
bosses B cast on the sides, while at the opposite end is an 
air pump bracket boss @C. It will be noted that most of the 
clamping is done at these two points. The transmission 
case first has a center line scribed on its face along line HF. 
This enables the operator to set the case in the fixture in a 
central position by means of a “bridge sighter”’ G, and the 
sighter H held in the end support J. After alignment, 
“sighter’” G is removed from the fixture. 

The work, when first placed in the fixture, rests on the 
stop-blocks K and the set rests J. In clamping the work, 
the cup-centers Z are screwed out and the castings lifted 


signed for gang milling with heavy feeds. Accurate and 
speedy production is obtained with four of these fixtures 
set up on one machine. ; 


Pittsburg, Pa. WILLIAM OWEN 


STANDARDIZING CATALOGUE SIZES 


While great efforts are being made toward standardization 
in every field, very little has been accomplished along this 
line as regards the size of catalogues. A short time ago 
the writer attempted to arrange a few dozen catalogues 
which he keeps on his desk. In a total of seventy-two cat- 
alogues on seventeen different subjects, there were thirty- 
two distinct sizes, ranging from 314 by 6 to 8% by 11% 
inches. It seems possible that catalogues could be standard- 
ized to, say, three sizes, 84% by 11, 5% by 8% and 4% by 
514 inches. These sizes are all derived from the 8%- by 11- 
inch size, and would undoubtedly be found sufficient for all 
purposes. 
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Standardization of catalogues would not only make them 
handier for filing and reference, but it would also in time 
make catalogues cheaper. The various engineering and 
manufacturers’ societies could render a great service by 
taking up this matter and pushing the adoption and use of 
standard sizes. 


Cleveland, Ohio Epwarp HELLER 


PITCH LINE INDICATOR ATTACHMENT 


Users of the Brown & Sharpe No. 0 gear-testing machine 
will find the pitch line indicator attachment here illustrated 
of great assistance in testing small gears. The details of 
the various parts of the attachment are shown so as to 
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PERFORMANCE TEST QUESTIONS IN 
HIRING EMPLOYES 


The so-called “trade test,” under which an applicant for 
a job is asked a standard set of questions that are supposed 
to bring out his fitness for the job for which he is applying, 
has many advocates. A great deal can be said for this 
method, when applied in a practical and common sense 
manner; but it should not be forgotten that the trade ability 
of a worker is his ability, not to answer questions, but to 
step right in and do an average job in the line of work for 
which he is hired, without special instructions. He should 


_be able to select and call for the necessary tools, appliances, 


and supplies for doing the work, and to set up the machine 
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Details of Pitch Line Indicator Attachment for testing Small Gears 


enable anyone who wishes to construct a device of this kind 
to do so readily without having to go to the expense of lay- 
ing out the design. 

The slide shown at A is machine steel and is fitted with 
a hardened tool-steel clamping gib B. The spring plunger 
C is cold-rolled steel, and the eccentric clamping stud D 
is hardened tool steel. The clamping lever EH and the post 
f that supports the indicator are both made of machine 
steel. An Ames indicator shown by the dot-and-dash lines at 
G is used with the attachment. In using the attachment, 
Slide H is first set to the required center distance J and 
locked by means of the lever K. The indicator slide A is 
then moved up until the indicator reads zero. Slide A is 
next locked in place. Plunger OC is now pushed back, com- 
pressing spring Z. Upon the release of slide H plunger C 
holds the master gear and the gear under inspection in 
contact at their pitch lines. By turning the gears, any 
eccentricity or unevenness in the rolling action is instantly 
shown by the indicator. 


Eastwood, N. Y. Eimer C. CooLey 


~ . 


and make necessary adjustments, even though these may be 
slightly different from those to which he has been generally 
accustomed. Now, how is it possible to determine in con- 
versation with the applicant whether he is able to do 
this, or not? 

Mere oral tests by the foreman are insufficient, and may 
be misleading or unjust, or both. For instance, he may 
put a question that was actually asked in army trade test 
examinations: “When using top and bottom dies in making 
a forging, what is the waste material called, that forms 
around the workpiece?” One answer was “fin,” which would 
have satisfied the writer, for example; but another was 
“flash”’—an expression which the writer had never heard 
in that connection; still another was “scale,” which he 
would have ruled out; while a fourth answer was “flange,” 
which almost no one would have accepted. Yet all four 
terms were found to be correct and proper usage in different 
parts of the country. : 

A safer test would be, in the case of a power-hammer 
man, for example, to put him to work and say, “Run this 
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piece down to 134 inches on the Shaw hammer. 
If he did not at once ask, “Where is the gage?” 
(or “snap block,” or even ‘“peg’’) he could be 
turned down at once as not suited to be entrusted 
with a power hammer. Also, the man who on — 
being given a performance test doesn’t first look 
over the machine and appliances to see that they 
are ready to work properly, and next lay out 
all the work-pieces and the tools and supplies 
handily, so that no hunting will be required to 
find them when needed, might as well be laid 
off before being hired. The man who, upon be- 
ing given a wrong or defective tool with which 
to do a certain piece of work, does not ask for 
something better, or at least look askance at it 
or raise his eyebrows in a deprecating manner, 
might as well not be taken on. 

As a rule, trade ability is determined most 
quickly and safely by preliminary questions 
that would show the most thorough acquaintance 
with the work to be done, the way to do it, and 
the means to employ. The great difficulty with 
oral tests, as applied in large organizations by 
men who examine prospective employes, is, that the ques- 
tions have to be such that they can be put by an intelligent 
examiner who has no specific knowledge of the trade. It 
is difficult for a man who himself is unfamiliar with the 
trade to conduct such an examination, but it has been sug- 
gested that in most manufacturing establishments the 
foreman can furnish the employment man with questions 
to which he can also supply every possible correct answer, 
so that the tests may be fair. The honesty of the applicant 
might sometimes be tested by asking him, not “Can you 
run a Lincoln milling machine?” because to this question 
he can answer “Yes” without any chance of being found out 
if he is not telling the truth; but by asking, “Can you run 
a Broynton milling machine?” 
the interview can be discontinued at once because there is 
no such milling machine. 


New York City ROBERT GRIMSHAW 


—_ 


MILLING CONNECTING-RODS 


The connecting-rods used on the Reading-Standard motor- 
cycle are of the solid and forked type common to the V-type 
engine. In the following is described a special machine used 
‘in milling the forked rod at the crankpin end. The solid 
rod works between the prongs produced by this milling 
operation. A front view of the machine with a rod set up 


Fig, 1, 


Connecting-rod set up for milling Gap at Fork End 
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If he answers ‘Yes,” then . 
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End View of Machine, showing Hand Feed for Faceplate 


to be milled is illustrated in Fig. 1. The rod is clamped 
on a driving plate A by means of a special clamp through 
which the cutter may be passed to bring it into position 
for feeding the work transversely. The faceplate or driver 
is then revolved, as required to sweep the rod around in 
milling the gap. The driving plate also carries a pin B 
against which the rod bears while it is being revolved by 
handwheel C. The cutter is % inch wide and produces an 
opening of sufficient width to accommodate the solid rod. 

The arrangement for revolving the faceplate is illustrated 
in Fig. 2. A worm-wheel on shaft D is driven by a worm 
through universal joints and shaft #2. Worm F, which is 
also mounted on shaft D, drives a worm-wheel which is at- 
tached to the shaft on which the faceplate is carried. As 
the connecting-rod is revolved by handwheel C it is fed 
slowly past the revolving cutter. During this operation the 
entire amount of metal is not removed, there being a narrow 
tie-bar left at G to prevent the rod from springing out of 
shape while being milled. This connection is of course 
subsequently removed. 


Providence, R. I. Ropert Mawson 


* * * 


AIR-DRIED AND KILN-DRIED WOOD 


It is sometimes claimed that kiln-dried wood is not as 
strong as wood that has been air-dried. Others again have 
advanced figures indicating that kiln-dried wood is 
much stronger than air-dried. In order to settle 
this question, the forest products laboratory of 
the United States Forest Service at Madison, Wis., 
made some 150,000 comparative strength tests on 
specimens from twenty-eight different common 
species of wood. The results of these experiments 
showed conclusively that good kiln-drying and 
good air-drying have the same effect upon the 
strength of wood. 

The belief that kiln-drying produces stronger 
wood than air-drying is usually the result of 
failure to consider differences in moisture content. 
The moisture content of wood on leaving the kiln 
is usually from 2 to 6 per cent lower than that of 
thoroughly air-dried stock. Since wood increases 
in strength with loss of moisture, higher strength 
values may be obtained from kiln-dried than 
from air-dried wood; but this difference in 
strength has no practical significance, since in 
use a piece of wood will come to approximately the 
same moisture condition whether it is kiln-dried 
or air-dried. 


. 
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Questions and Answers on Practical Subjects 


PROPORTIONING CONE PULLEY STEPS TO 
GIVE CONSTANT BELT TENSION 


L. M. H.—Please show how to calculate the diameters of 
the unknown steps on the larger of a pair of cone pulleys 
so that the tension on an open belt will be the same on all 
steps. The diameters of the steps of the smaller pulley 
are 3, 4, 5, and 6 inches, respectively, and the largest step 
of the large pulley is 8 inches in diameter. The distance 
between the shaft centers is 18 inches. 


ANSWERED BY W.W. JOHNSON, CLEVELAND, OHIO. 
The accompanying illustration shows diagrammatically 


at A the conditions of the problem, dimensions XY, Y and Z 
being unknown. The length of belt required to pass over 
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Illustration showing Conditions of Problem on Cone-pulley Design 


two pulleys is obtainable by a formula given in MACHINERY’S 
HANDBOOK On page 722 which is as follows: 


11D + 11d (D— da)? 
Nee SOM eee gee a rel eee awa (1) 
40 
in which 
I= length of belt; 
D=diameter of large step; 
d= diameter of small step; and 
C =center distance between pulleys. 
T Twit 
By substituting — for —, this formula may be written as 
follows: 
7 (D—d)? 
ari ag ol Rite et (2) 


From this a formula can be derived for finding the dia- 
meter of any unknown step on either pulley that will cause 
the belt tension to be the same on any pair of steps. This is, 
of course, due to the fact that the proper belt length for 
any pair of steps will be constant. In the following formu- 
las, L and C equal the same values as before, and 


- 


D = largest step on larger pulley; 
d = smallest step on smaller pulley; 
D,= any step on larger pulley; and 
d,= corresponding step on smaller pulley. 
Then, from Formula (1) and B in the illustration, 
wv CID d,) 3 
ee Ot). << — 


40 
Equating this with Formula (2) 
é T (Da)? us (Dd)? 
20-+— (D +d) + == 20 +— (Dy+ d,) + ———— 
2 C 2 40 
Arranging according to powers of D,— d,, 
vie 
(D,— d,)? + 27rC (D,—d,) + 4€ |ra—> (D + | _ 
2 
(D—dad)*?*=0 


Solving this quadratic equation for Di— d, and taking the 
plus sign before the radical, 


Di— 4,= V (WO + D+ d)?— 4 (nO: + Dd) — 70 (3) 


From this formula D, or d, can be found when either one 
is known. Substituting the known values, 


D,= V (182 +8 + 3)?— 4 (18 7d, +8 X 3) — (18 r— dh) 
= Vy 4562.8404 — 226.1952 d,—96 — (56.5488 — d,) 
= Vv 4466.8404 — 226.1952 d,— (56.5488 — d,) 


Now solving for diameter X in the illustration, in which 
case d, = 4 inches, 


X=v 4466.8404 — 226.1952 xX 4— (56.5488 — 4) 
= V 3562.0596 — 52.5488 
= 59.683 —52.549 = 7.134 or 7% inches 
Solving for Y in which case d,—5 inches, 
Y= v 4466.8404 — 226.1952 x 5 — (56.5448 — 5) 
= Vv 3335.8644 — 51.5448 
57.757 — 51.549 = 6.208 or 6 13/64 inches. 
Finally, solving for Z, in which case d, = 6 inches, 
Z= Vv 4466.8404 — 226.1952 x 6 — (56.5488 — 6) 
= V 3109.6692 — 50.5488 
— 55.764—50.549 — 5.215 or 5 7/32 inches. 


TRANSMISSION FOR MOTOR DRIVE 


E. B. M—wWhen a machine is to be motor-driven, what is 
generally considered the most satisfactory and efficient 
method of transmitting motion from the motor to the ma- 
chine? Is it preferable to use a belt, chain, or gear drive? 

A—-The best and most efficient drive depends upon condi- 
tions subject to wide variation. Thus belting, chain drives, 
gearing, and the direct drive are all satisfactory under dit- 
ferent conditions. The distance between the driving and 
driven shafts, the speed ratio and the importance of having 
a compact drive or self-contained machine are factors to be 
considered. 

Ordinarily, leather or other belting is used for the longer 
center distances; some type of chain drive is used when the 
center distance is too short for belting and too long for 
gearing; and gearing is used when the motor can be placed 
quite close to the driven shaft, except on machines which 
can have the motor connetted directly with the driven shaft 
as, for example, machines not requiring a reduction of speed 
between the motor and the driven shaft. Sometimes belts 
have been applied to motor drives where the center distance 
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was rather short and the speed ratio high, so that there was 
insufficient arc of contact, and in order to prevent excessive 
slipping, either an idler pulley is used to increase the arc of 
contact or the belt is tightened excessively. Such a drive 
is detrimental both to the belt and also to the bearings, and 
a positive drive, such as a silent chain, is much more ef- 
ficient in such cases because slippage is prevented and there 
is no initial pressure on the bearings. 


GRINDING SPIRAL MILLING CUTTERS 


F.E.S.—In grinding the teeth of spiral milling cutters, 
should the upper edge of the finger that supports the cutter 
conform to the angle or inclination of the tooth being 
ground, and where should this supporting finger be attached? 

A.—In grinding a spiral milling cutter the tooth-rest 
should remain in a fixed position relative to the wheel, and 
it should be some- 
what wider than the 
wheel face so that 
the cutter will be 
supported before the 
grinding begins. The 
top of the tooth-rest 
should preferably in- 
cline so that it has 
an even bearing on 
the tooth. A good 
form of tooth-rest is 
shown in the accom- 
panying illustration. 
It has a flexible part 
A, which permits in- 
dexing the cutter 
from one tooth to 
the next by simply 
springing this flex- 
ible part and with- 
out’ removing the 
cutter from the 
tooth-rest. When set- 
ting the _ tooth-rest 
a height gage, which 
conforms to the 
height of the wheel 
center, should be lo- 
cated so that the end 
is opposite the center 
of the wheel face, 
the end of the gage 
being indicated by the dotted lines B. The tooth-rest is 
then adjusted until it is contact with the gage and at the 
tooth angle. After this has been done there is a vertical 
adjustment between the wheel and the cutter, the amount 
depending upon the desired clearance angle. 


GRINDING 
WHEEL | 
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Tooth-rest for Use in grinding Spiral 
Milling Cutters 


PLASTER MOLDS 


Can plaster molds such as described in June MACHINERY 
in the article “Plaster Molds for Small Castings’ be used 
for more than one pouring? If new molds have to be made 
for each heat does not the cost of plaster molds become 
high as compared with sand molds? Would plaster molds 
be economical for quantity work? 


ANSWERED BY FRANK LUX, NEW YORK CITY 


Plaster molds cannot be used for more than one pouring. 
Their cost is higher than sand molds, but the results ob- 
tained are far superior, and their use is recommended 
where a good finish is required. In appearance, the product 
made resembles a die-casting, and fine detail can be brought 
out clearly. Tablets, medals, and nameplates have been 
made by the writer, but this process is useful for many 


MACHINERY 


October, 1922 


other products as well. Automobile hardware with orna- 
mental design has been produced in this way on a produc- 
tion basis. Generally speaking, this method of producing 
castings is for a special class of work. In some cases it is 
cheaper than sand-molding, as machining operations can be 
eliminated on such parts as small gears which do not require 
close limits. These parts have been made to limits of plus 
or minus 0.003 inch. 


DETERMINING LENGTH OF ROLLED BELT 


A. F.S.—What is the rule for finding the length of a belt 
or tape when rolled up, assuming that the outside diameter, 
diameter of hole, and the number of coils are given? 

A.—The length, in feet, of a closely-rolled belt may be 
determined by the following rule: Find the sum of the 
outside diameter and the diameter of the hole in inches. 
Multiply this sum by the constant 0.1309, and the result by 
the number of complete turns of the belt. The rule is based 
on the rule for obtaining the length of a plane spiral. In 
order to obtain the length of the spiral, the sum of the 
inner and outer diameters is divided by 2, and the quotient 
is multiplied by 3.1416. The product is again multiplied by 
the number of turns made by the spiral. In the application 
of this rule, if the inner and outer diameters are in inches, 
the length of the spiral will also be in inches. If instead of 
dividing by 2 and multiplying by 3.1416, the sum of the 
inner and outer diameters is multiplied by the constant, 
0.1309, as previously mentioned, the result will be obtained 
in feet, since 3.1416 + 2 x 12 = 0.1309. 


HORSEPOWER AND TORQUE 


S. J—What is the meaning of “torque,” and how is the 
relation between torque and horsepower determined? 

A.—When applying power by rotation, the pull required 
on a pulley varies inversely as the radius at which the pull 
is applied, and when power is expressed as “torque” it gen- 
erally means the pull required at 1 foot radius. Thus the 
torque of a motor is its turning moment or the number of 
pounds of effort exerted at a radius of 1 foot. 

To find the horsepower that is equivalent to a given torque 
and speed of rotation, the following formula may be used, 
in which 

H = horsepower; ; 

T = torque at 1 foot radius; and 

R= revolutions per minute. 

PSG OG2eK, sulaLGn ela eke 


Jel = _ 
33 000 


H X 5252 
T = —_— 
5252 R 


TANKS FOR STORING FUEL OIL 


L. S—What precautions are necessary in the construction 
of monolithic cement tanks for the storage of fuel oil in 
order to prevent the oil from penetrating through the walls? 

A.—It is not necessary to use. waterproofing material for 
the walls if the viscosity of the oil is high, because thick 
oil, after it has penetrated through two or three inches, will 
fill the pores and offer an excellent resistance to further 
penetration. For this reason the walls of the tanks should 
be comparatively thick, say 8 or 10 inches, depending upon 
the capacity of the tank. 

For light oils, such as gasoline, which are very penetra- 
tive and which do not possess the sealing quality of the 
heavier oils, the porous walls of the tank must be sealed. 
For this purpose, a 44-inch coating of plaster should be used 
This plaster may be made from equal parts of cement and 
fine sand, mixed with a waterproofing compound. The coat- 
ing should itself be treated to a solution of silicate of soda 
applied with a brush. 
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The British Metal-working Industries 


From MACHINERY’S Special Correspondent 


London, September 14 

ANGIBLE evidence of improvement in several of the 
T metal-working trades is accumulating and is particu- 
larly noticeable in the textile, engineering, automobile, 

and railway shops. As far as the machine tool industry is 
concerned, the limited demand has been met for many 
months by second-hand machines and the abundant stocks 
of new machines that were accumulated at the beginning 
of the slack period. A big business is still going on in 
second-hand machine tools. The increasing sales of new 
machines by well-known makers is a welcome sign. One 
of the best known makers of turret and capstan lathes sold 
sixty machines during last month, the most popular size 
being 16-inch swing; another well-known maker reports 
similar business. Heavy and medium capacity machine 
tools for the electrical trade are in good demand, and there 
is a demand for machine tools for machining turbine cast- 
ings, and equipment for cutting turbine reduction gears. 


‘Special machine tools designed for the reduction of manu- 


facturing costs are also being bought. 


A yery satisfactory feature in the present position of the 


machine tool industry is the growing demand from abroad. 
France, in particular, is a steady buyer and has taken a 
large number of the reconditioned machine tools. Dealers 
in France are able to import machine tools from this coun- 
try and sell them at much below the price quoted for similar 
machines offered by continental dealers. Colonial railways 
are resuming buying, and India and South America are 
prominent among the prospective buyers. 

The small tool industry continues to improve, and in the 
Sheffield district large Russian orders have recently been 
shipped to Siberia; the tools include cross-cut saws, hand 
saws, files, threading equipment, and various types of edged 
tools. The order was received through an agency in London 
on behalf of the Soviet Government, the suppliers receiving 
cash on acceptance of the order. The total value of the 
order is supposed to be in the neighborhood of £200,000. 

Textile machinery makers have been particularly busy, 
and the demand is becoming more and more insistent from 
all parts of the world. Platt Bros. & Co., Ltd., Manchester, 
one of the largest textile engineering firms in the world, 
have orders in hand to the value of over £8,000,000, and 
another well-known firm of textile engineers, Dobson & 
Barlow, Ltd., have orders to the value of £3,000,000. A 
fair proportion of these orders are from China for the equip- 
ment of new cotton mills in that country which are being 
erected by Japanese capitalists. The first-mentioned firm 
has supplied in all something like 80 per cent of the cotton 
machinery used in Japan. The recent undertaking of the 
Japanese at the Washington Conference to abolish night 
work in their mills has caused the Japanese to increase 
greatly their textile equipment in existing works, so that 
their gross output shall not be reduced by the reduction in 
the working hours. 


The Automobile Industry 


The automobile industry continues to show a great deal 
of activity. As has been mentioned in previous letters, the 
small car is attracting many of the well-known manufac- 
turers, who up to now have concentrated on more elaborate 
vehicles. Several of these makers are endeavoring to 
market a small car capable of carrying two, or at the most 
three people, at about £200. Several of these cars will be 
shown at the forthcoming Olympia show in November. 


There has been much‘c mment in the past on the extent 
to which America hus captured the trade in light automo- 
biles in several of the British Colonies, and it has frequently 
been said that it is due to want of foresight on the part of 
the English manufacturer in meeting the special needs of 
the Colonies. It has been pointed out, however, that the 
conditions in America are very similar to those in many 
of the Colonies and the normal home demand in America 
has therefore brought forward a type of car that is emi- 
nently suitable for a wide overseas market. The accuracy of 
this line of thought is shown in the fact that America’s 
high-grade cars are practically unknown in the Colonies, 
whereas many makes of the better grade of English cars 
find their way into these markets. 


Overseas Trade in Machine Tools 


During July the exports of machine tools corresponded 
very closely with that of June, the total value of the exports 
being £75,549. Imports, however, showed a sharp rise, 
the total value amounting to £43,706. The value per ton 
of exports was £140, and that. of imports £121. Drilling 
machines, lathes, planing and shaping machines, presses, - 
and miscellaneous machine tools mot coming under any 
general classification were most prominent in the export 
figures, whereas lathes and milling machines were large 
items in the import returns. It is interesting to note that 
during July 109 lathes were exported and 91 imported. 

It was thought at one time that Germany would rapidly 
build up a trade in machine tools in this country, and until 
March of this year the returns appeared to lend weight to 
this view; in fact, attempts were made to have machine 
tools placed on the list of imports coming under the Safe- 
guarding of Industries Act. Since that date, however, the 
imports of German machine tools into this country have 
shown a distinct falling off, and both in value and weight 
the figures now correspond with those of October last year. 
At the highest point, however, the tonnage import was 
only 209 per month, the value being £13500. In June the 
tonnage was only 85, and the value £6500. 

Before the war Germany had the monopoly of the manu- 
facture of tungsten and was England’s best overseas customer 
for high-speed steel. Germany, however, developed her 
steel production to such an extent during the war that she 
is now able to manufacture practically all of her own re- 
quirements in high-speed steels. She has now become a 
large buyer of tungsten and her steel-makers are buying 
more of this material than was previously sent to all of 
the British steel makers. 


New Machines and Developments 


Mention was made in a previous letter of a 120-foot bed 
lathe recently sent to Japan by Thos. Shanks & Co., John- 
stone. Some very stringent requirements had to be met, 
and an accuracy of plus or minus 0.002 inch was required, 
regardless of the weight of work on the faceplate or between 
centers. As the machine was constructed to carry work 
weighing up to 100 tons, the exacting nature of this speci- 
fication can be realized. Another very large machine tool 
sent to Japan is for installation in the naval shops at Tokio; 
it is for grinding armored plate and weighs 60 tons. The 
grinding wheel weighs 2 tons and is 54 inches in diameter, 
and the machine requires 120 horsepower for driving; the 
makers are Taskers Engineering Co., Ltd., Sheffield. 
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Nut-tapping Machine of Belgian Design 


By A. L. VALENTINE * 


NEW principle in tap- 
A ping machine design is 
shown in Fig. 1. The 
tap, instead of being held in 
a chuck in the usual manner 
is supported and driven by 
hollow spindles located on 
each side of the work. The 
spindles do not advance, but 
drive or rotate the tap in 
such a manner that it is per- 
mitted to feed itself through 
the work. A _ lead-screw is 
employed in starting the tap, 
but is disengaged as soon as 
the tap has entered the work 
far enough to become self- 
feeding. Thus any errors that 
might result from a difference 
between the lead of the tap 
and that of the lead-screw 
are avoided. The work re 
mains in a fixed pesition 
near to and between the ends 
of the hollow spindles during 
the tapping operation. 

Referring to Fig. 2, at A 
and B may be seen the noses 
of the hollow spindles that support and drive the tap C. The 
tap becomes self-feeding after being started in the work FE 
by the lead-screw D. In this case the work is held in a 
special fixture F, shown in Figs. 3 and 4. The work £, 
Fig. 3, is a steel casting about 6 inches long, with an open- 
ing in the center approximately 2 inches in length. The 
tapped hole is about 1% inches in diameter, and the pitch 
approximately 5/16 inch. The time required for tapping 
this piece is ninety seconds. As further examples of the 
production rates obtained on this machine, it may be men- 
tioned that the time required in tapping a nut of steel 4 
inches long with a continuous thread of 14 inch pitch, and 
a diameter of 21% inches, was eighty-five seconds, and the 
tapping time for a nut of steel 2%4 inches long with a con- 
tinuous thread 154 inches in diameter, and 14 inch pitch, 
forty-five seconds. 

Referring to Fig. 4, it will be noted that work £ fits 
loosely in the pocket’ of the fixture, and that there is con- 
siderable clearance 
between the work 
and the _ retaining 
latch H. The method 


Fig. 1, 


Machine designed for tapping Deep Threads of Coarse Pitch 


of mounting the fix- 
ture on the bars J 
and K, Fig. 2, per- 
mits a limited cross- 
wise movement. - 
Thus the work is per- 
mitted to float a suffi- 
cient amount to 
allow the drilled hole 
to be aligned prop- 
erly by the pilot sec- 


*Address: 
Hartford, 


P. 0. Box 706, 
Conn. 


Fig. 2, 


Tapping Machine equipped with Special Work-holding Fixture shown in Figs. 3 and 4 


tion of the tap. The tap 
enters the work through the 
spindle nose B and after pass. 
‘ing conrpletely through, is 
removed from the spindle on 
which nose A is mounted. 


Design of the Tap Used 


The design of the tap used 
with the machine here de- 
scribed is shown diagramma- 
tically in the upper view of 
Fig. 5. The enlarged sec- 
tional view in the lower left- 
hand corner shows the method 
of driving the tap. The three 
deep grooves or flutes which 
extend the entire length of. 
the tap are engaged by the 
two driving noses of the 
spindles, as indicated. Driv- 
ing noses having openings of 
the correct size and shape to 
accommodate taps of different 
sizes can be readily and 
quickly attached to the spin- 
dles in place of those shown 
at A and B, Fig. 2. Lead- 
screws and lead-screw nuts of the same pitch and lead as 
the taps are supplied. 

Referring to the upper view, Fig. 5, section A of the tap 
serves aS a combination pilot and reamer. This section 
passes through the work and enters the driving nose A, ~ 


_ Fig. 2, before the tapered and threaded part B of the tap 


enters the work or, before the tap actually begins to cut. 
The full-thread part C of the tap brings the thread to the 
exact size and form. The squared end at D fits into a 
square hole in the end of the lead-screw D, Fig. 2, which 
controls the feeding movement until the tap is well started 


. in the work, at which time the tap is disengaged from 


the lead-screw in a manner to be described later. 


Operation of the Machine 


The actual operation of the machine is very simple. The 
operator drops the work into the fixture EF, Fig. 2, swings 
the latch M into place, inserts the reamer in the work as 
far as it will go, and 
places the lead-screw 
D in the position 
shown, after which 
he starts the ma- 
chine. The spindles 
are driven from the 
same shaft, and exert 
an equal driving 
force on the tap. As 
the tap is connected 
with the lead-screw 
D, the _  Jlead-screw 
feeds it inward until 
the unthreaded part 
at N rests in the 
split nut mounted in 


October, 1922 


MACHINERY 


147 


Fig. 3. Tapping Fixture with Work removed 


the holder Z. At this point the tap becomes self-feeding. 
When the tap has passed completely through the work, 
it is removed from spindle A by the operator. The work 
is then removed and replaced by a new piece. The split- 
nut holder Z is next unlatched by a movement of lever O. 
The upper half of the holder is swung upward so that the 
lead-screw D can be removed to permit the tap C to be in- 
serted. The lead-screw is then returned to the position 
shown in Fig. 2, and the holder Z closed and locked, after 
which the tapping operation 
is repeated. 


Fig. 4. Fixture with Work in Place 


itself from the lead-screw when it is once properly started. 
By locating the holder Z farther to the left, the lead-screw 
will remain engaged with the tap for a longer period. A 
finer adjustment of the point of disengagement of the lead- 
screw is obtained by the pinion stud 7, which meshes with 
rack teeth cut in bar J. Bar J, with holder Z attached, can 
thus be moved in or out by adjusting stud 7. The two 
halves of the split nut are held in place by small clamps JU, 
Fig. 1, and can be readily changed to accommodate the 
lead-screw that is used. 

The tapping machine shown 


The regular machine is 


in Fig. 1, which is a product 


belt-driven, but can be easily 
arranged for motor drive. 


of the firm of Le Progres 
Industriel, Loth, pres Brux- 


The driven pulley is enclosed 
by guard P, Fig. 2, and is en- 
gaged with the pinion shaft. 
which drives the spindles by 
Means of a clutch operated by 
lever Q. An idler pulley pro- 
vided with a belt-tension ad- 
justing device is secured to 
the left side of the machine 
base. A gear-driven pump 
located in a reservoir in the 
base feeds the cutting com- 
pound to the work through the 
bent pipes leading from tube R. The work-holding fixture 
shown at G, Fig. 1, is the type regularly supplied with the 
tapping machine. A transverse adjustment of the holding 
clamp is permitted by the gibbed slide, and a vertical ad- 
justment of the clamp can be effected by pivoting the fixture 
on the bar K. 

The split-nut holder LZ, Fig. 2, is held in place on bars J 
and K by screws V, Fig. 1. This permits the holder to be 
located in whatever position is best adapted for the work 
being done, or, in other words, so that the tap can disengage 


ENLARGED VIEW 
SECTION X-X 


Fig. 5, 


Fig. 6, Special Work-holding Fixture with Clamp removed 


DRIVING NOSE OF SPINDLE 


Diagram showing Tap and Driving Nose of Spindle 


elles, Belgium, has a capacity 
of 2 inches; a smaller ma- 
chine of similar design hav- 
ing a capacity of-1 inch is 
also made by the same com- 
pany. These machines are 
designed primarily for tap- 
ping deep threads of coarse 
pitch, particularly those of 
the Acme, square, and similar 
forms. ms 

A great variety of ir- 
regular-shaped pieces can be 
handled by the tapping machines described. Pieces of un- 
usual shape often require special fixtures, as in the case of 
the part shown at A in Fig. 6. The fixture B, with the 
work and tap in position, ready for the tapping operation, 
is shown in Fig. 7. The work in this case is allowed a 
certain amount of float, being brought into alignment by 
the pilot of the tap. It will be noted from the illustration, 
however, that the fixture is designed to hold the work in 
such a manner that the trunnions projecting from its sides 
will be at right angles with the tapping spindle. 


A.- COMBINATION REAMER AND PILOT 


B- TAPERED PORTION OF TAP 


C - STRAIGHT PORTION OF TAP 


D - SQUARED END 


Machinery 


Big; ts 


Tapping Machine equipped with Fixture shown in Fig, 6 
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Production Rates 


The high production rates obtained with this machine 
are due chiefly to the method of driving the tap. As will 
be evident from the preceding description, taps of unusual 
length may be employed, when necessary. This permits 
a thread to be cut with only one tap in many instances 
where the depth of thread required would necessitate the 
use of two or more taps of the usual type. 
tioned here that the breakage of taps in this machine is 
almost an unknown occurrence. By driving the tap from 
both ends and adjusting the-spindles so that the driving 
noses are close to the work, the torque or stress imposed 
on the tap is reduced to a minimum. This permits running 
the taps at exceptionally high speeds, which, of course, 
results in a high rate of production. 


* * * 


GREAT TELESCOPE BUILT BY WARNER. 
& SWASEY CoO. 


One of the largest telescopes in the world—a sixty-inch 
reflector—has just been completed at the plant of the War- 
ner & Swasey Co., Cleveland, Ohio, for the Argentine 
National Observatory. This telescope will be the largest 
in the southern hemisphere, and there are only two tele- 
scopes in the world which exceed it in size. 

The tube of the telescope is built in three sections—the 
cast-iron mirror cell, which contains the mirror; the center- 
piece casting, which is fastened to the declination trunnions; 
and the tube proper. The latter is made up of structural 
steel members, and is 6 feet in diameter and 17 feet long. 
Its weight is 2400 pounds. Two forged steel trunnions, 
running in double thrust and radial ball bearings support 
the tube. The trunnions are, in turn, supported on a large 
fork mounted on the end of the long forged-steel polar axis. 
The polar axis is a hollow steel forging with a large flange 
and taper nose at its upper end to which the fork is at- 
tached. It is 15 feet long and 20 inches in diameter at 
its upper end. 

The circles and gears for setting and rotating the tele- 
scope in right ascension are found at the lower end of the 
polar axis. Directly beneath the gears is the gear-box 
and mechanism for sidereal drive. The final drive in this 
mechanism is obtained through an accurate worm and 
worm-gear, the latter being 9 feet in diameter. The teeth 
of this worm-gear are very accurately spaced from a master 
circle divided on the Warner & Swasey automatic dividing 
engine. The worm-gear is operated by a gear-box mounted 
directly underneath, the gears of which were cut on a 
special machine accurate to one two-hundred-and-sixty- 
thousandth part of a circle. This machine, in turn, is de- 
pendent for its reliability on the 40-inch dividing engine 
previously mentioned, which is exact to nearly a three-mil- 
lionth part of a circle—the most precise dividing engine in 
the world. : 

The main or parabolic mirror is 61 inches in diameter 
and 8% inches thick at the center. It weighs about 2100 
pounds. The focal length of the mirror is 25 feet, forming 
an image of any celestial object at the upper end of the 
tube. At the upper end an adapter is attached for hold- 
ing photographic or spectrographic apparatus to receive 
this image. This telescope is to be used for photographic 
and spectroscopic study of the stars, rather than for visual 
observations. The new instrument will be able to detect 
some 150,000,000 distinct bodies, compared with the bare 
5000 within the range of the unaided eye. The camera at- 
tached to.a telescope of equal size showed in a photographic 
plate 50,000 stars in a part of the sky occupying about as 
much space as the full moon. 

Among other great telescopes designed and constructed 
by the Warner & Swasey Co. are the 40-inch Yerkes, 36-inch 
Lick, and 26-inch United States naval refractors, and the 
72-inch Canadian and 36-inch Arizona reflectors. 
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BUYING TOOL STEEL ON ANALYSIS 


In recent years several of the large companies using tool 
steel have prepared specification analyses of tool steels and 
are buying steel according to these analyses. It is quite 
generally ugreed, however, that tool steel cannot be classified 
or standardized by analysis. This subject was dealt with 
in a thorough manner in an address made by Roy H. Davis, 
general manager of the Firth Sterling Steel Co., before the 
National Association of Purchasing Agents. He pointed out 
that metallurgists, chemists, and heat-treaters are as yet 
unable to identify definitely the virtues or characteristics 
that make one bar superior in quality to another bar which 
is of apparently the same composition. In view of this, it 
is safer to buy tool steels by brands rather than by specifi- 
cations. 

Contrary to the general impression, there is nothing 
mysterious or secret about the chemical contents of a bar 
ot steel. The analysis is free to the public, and the manu- 
facturer will gladly give full details. Under the “specifica- 
tion” policy, the steel maker finds little difficulty or com- 
plication in melting tool steel to a special analysis, provided 
he is willing to sacrifice quality. He has complete control 
over the steps in melting. Melting is the only operation 
that influences analysis; but, in addition to melting, each 
subsequent step in manufacture has its influence on the 
quality. If the specification calls for a steel of unusual 
chemical composition the melter will add or subtract certain 
elements to or from the mix; or he will so manipulate the 
slags as to create reactions that will help him to the result 
specified. 

Under the “brand” policy, the custom has been established 
of holding the maker of the steel wholly responsible for its 
quality and suitability. Should the steel fail, when it is 
properly treated, and the tools or dies are properly designed 
and used, the custom has been to require the maker to re- 
place the steel without charge. If this old established prac- 
tice be abandoned, and the analysis policy substituted 


' (either by individual steel companies or by the steel trade 


generally), there would necessarily follow a decided shrink- 
age in the steel maker’s responsibility and a decided increase 
in the buyer’s responsibility regarding the quality and 
suitability of the finished steel. It is therefore safer to buy 
on the “brand” policy, because brands represent a measure 
of quality, a standard, and a character established over a 
long period of years. 

Tool steel may be purchased on an analysis basis with 
one of two objects: First, the specification may be broad 
and one easily met as regards analysis. In this case a low 
price will be the object. Price competition in place of 
quality competition will result. As a consequence a low 
price and a low quality will be obtained, because to meet the 
price the manufacturer will use the cheapest raw materials 
and the cheapest melting and manufacturing methods that 
will produce steel within the specification. Cutting and 
wearing quality will be sacrificed, since analysis and price 
will be the standards of measurement. 

In the second case the specification may be drawn along 
narrower lines with the object of obtaining more uniformity 
and better quality. In order to meet the narrow limits, 
the steel manufacturer may use extraordinary methods in 
melting that will not help the quality, but that will prob- 
ably be a detriment; and there will also be losses in manu- 
facture, increasing the cost. The increased cost will not 
be the result of his effort for quality, but of his effort to 
meet the narrow specification. 

It is therefore not advisable to purchase tool steel on a 
price consideration or to an analysis specification. What 
should be purchased is steel-making ability. The success of 
the steel maker’s brand in the customer’s shop is as vital 
and necessary to him as the customer’s success in his own 
business. 
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German Industrial Conditions 


From MACHINERY’S Special Correspondent 


Berlin, September 7 
HE entire German industry, including the machine 
A fs industry, has shown a high rate of activity during 
the summer months, in spite of the lack of coal and 
raw materials, increased prices, and many other difficulties. 
The low value of the mark has made it impossible for a 
large number of the population to buy even necessities, 
and has forced them to restrict their consumption entirely 
to the home market. There has, however, been practically 
no unemployment, the general activity in the industrial field 
being such that there is a lack of skilled workers in all 
trades. In the middle of the summer only 0.6 per cent of 
all the members of the trade unions were reported as out of 
employment, and in one instance a record was taken of 100 
positions to be filled, for which the total number of appli- 
cants was only 103. Nevertheless, all the industries are not 
working at their full capacity, because of the scarcity of 
coal and raw materials. Twenty blast furnaces are shut 
down on this account, and English coal and pig iron is 
being bought. 
The Machine Tool Industry 


Reports from the machine tool industry are contradictory. 
In some cases one hears complaints of the decline of foreign 
orders and statements to the effect that the time has come 
‘when it is no longer possible to compete in foreign markets. 
Qn the other hand, some manufacturers report many orders 
on hand and a great number of new orders coming in. The 
ereatest difficulty is probably to be found in the fact that 
the domestic buying power of the mark is rapidly decreasing. 
The buying power of the mark in the home market has 
always been much greater than in foreign markets, and 
this has made the conditions within Germany more tolerable. 
The favorable conditions in industry during the past year 
have been largely due to the difference between the domestic 
end foreign buying power of the mark, which meant that 
production costs were low, while selling costs were based 
more nearly upon the world’s market conditions. Now this 
difference is less noticeable and the prices in the home 
markets are rapidly increasing, so that they approach those 
in the world’s markets. As soon as an equilibrium is 
reached in this respect, it would appear that a great eco- 
nomic crisis must take place in Germany, and the social 
consequences of this are feared by many. The dropping 
of the mark to the point where it is practically in the same 
class as the Austrian crown, is a very serious condition. 


Prices and Terms of Payment in the Machine Tool Industry 


There has been no such thing as stable prices in the 
machine tool industry during the past year. Last fall a 
sliding scale was established, two methods being adopted 
for determining the variations in the scale. One method 
was determined upon by an agreement between the manu- 
facturers and dealers of machine tools, in accordance with 
which the German Machine Tool Builders’ Association 
each month settled upon a certain percentage by which 
previously quoted prices should be increased, for machines 
delivered during the month. According to this method, a 
machine quoted at the price of 250,000 marks in December, 
1921, with the understanding that the price was subject to 
a sliding scale, would cost, by the end of March, approxi- 
mately 350,000 marks, and by the end of May, 550,000 marks. 


According to the other method adopted, the selling price 
increased automatically 0.4 per cent for each per cent in- 
crease in raw materials, and 0.5 per cent for each per cent 
increase in wages, up to the time of delivery. In accord- 
ance with this scale, a machine quoted in December at 
250,000 marks would have been sold in May for approxi- 
mately 350,000, a price much lower than that determined by 
the other sliding scale. 

These sliding prices have made it very difficult to buy 
with any assurance as to what the cost would be at the 
time of delivery. Some machine tool manufacturers took 
orders toward the end of last year at fixed prices, and they 
have suffered great losses on account of the increased cost 
of materials and the increases in wages. There is no ex- 
pectation of any decrease in the prices of machine tools for 
a long time to come, but on the other hand, a steady increase 
is almost a certainty. 

More rigid terms of payment are being stipulated at 
present. Usually one-third of the total amount is required 
with the order, one-third when the machine is ready for 
shipment, and one-third within ninety days. In many cases 
the last third is requested within thirty days after delivery. 


Organization of the German Machine Tool Industry 


The whole German machine industry is now divided into 
twelve principal groups or trade associations, of which the 
Association of German Machine Tool Builders is one. 
This association, in turn, is divided into smaller groups, each 
devoted to some specific line or type of machines. The 
formation of these groups have proved very useful in de- 
termining upon export prices for different classes of ma- 
chines to different countries. Much technical work has also 
been done within these groups, one outstanding example 
being the standardization activities in the drilling machine 
field. During the past year the association has also main- 
tained a special news service for its members through 
which any news that seems to be important to the machine 
tool builder is quickly forwarded to him. This service is 
said to have been very successful. 

The association decided, beginning in October, 1921, to 
sell for export in foreign currency. The machine tool 
dealers also agreed to this decision, and the machine tool 
industry has been the first German industry to sell abroad 
in foreign currency. It is stated that the exports have been 
considerably aided by this method. 


General Prospects in the Industry 


One of the serious drawbacks for the future development 
of German industry is the shortage of working capital. The 
banking interests have requested all industrial works to 
restrict their activities, if their present working capital 
does not allow them to maintain the production on the same 
scale as in the past. There appears to be plenty of foreign 
capital in countries adjacent to Germany waiting for an 
investment opportunity; but as yet no one ventures to invest 
in Germany because of the uncertainty of the political aspect 
and general economic conditions. The trade unions are 
constantly acquiring greater political influence, and are 
using it in a way that makes many fear for the peaceful 
solution of all the difficulties that at present beset German 
industrial life. There is considerable fear of a Soviet move- 
ment in Germany, which would mean industrial ruin. 
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The Machine-building Industries 


HE industrial improvement manifested since the be- 
aL ginning of the year rests upon solid foundations; 

otherwise, there would have been a collapse from the 
strain upon the industrial structure during the summer 
months, as a result of strikes in two of the most important 
fields of activity. ‘The outstanding feature of the month,” 
says the Federal Reserve Board, “has been the inherent 
soundness which the general business situation has mani- 
fested in the face of the difficulties encountered. This has 
been shown by the continuance of activity at a relatively 
high level despite labor disturbances.” The Department of 
Commerce voices the same opinion by saying that “No 
clearer demonstration could be asked to indicate the sound- 
ness of the fundamental conditions underlying the present 
business revival than the persistence with which com- 
merce and industry have progressed in the face of recent 
serious obstacles. The extremely serious labor difficulties 
through which we are now passing would, under many con- 
ditions, have completely demoralized business; instead, real 
progress continues to be made.” Direct observation of con- 
ditions in the machine-building field bear out the truth of 
these statements; but at the same time it must be under- 
stood that business must necessarily proceed under handi- 
caps‘for some time to come as a result of the fuel shortage 
and transportation difficulties. 


The Machine Tool Industry 


The demand for machine tools, which fell off somewhat in 
August—much of the falling off being seasonal—showed an 
increase in September. Buyers of shop equipment no doubt 
have held back purchases, expecting further price reduc- 
tions; and finding themselves, instead, in a rising market, 
there is no longer any reason for delay in buying. Several 
manufacturers of engine lathes, turret lathes, and shapers 
have increased their prices, and further price advances are 
expected in these and other lines. These advances are neces- 
sitated by changed conditions. The cost of materials has 
increased considerably; and wages, instead of coming down, 
are in many instances being increased in the machine shop 
field. The level of wages in the machine industries has 
been lower than in other fields, which has made adjustments 
necessary. All this tends to force an increase in machine 
tool prices. 

Conditions in the machine tool industry vary considerably 
according to the types and sizes of machine tools built. 
We find shops—especially those whose product directly or 
indirectly serves the automobile industry—working full 
time and even employing night forces. One manufacturer 
of heavy machine tools finds the improvement so marked 
and steady that normal business in his line of machinery 
is expected early in 1923. Another manufacturer of a 
standard line of high-grade machine tools states that the 
amount of business for 1922 will equal that of 1915, and in 
several other instances the pre-war level of production has 
been reached, with a steady improvement reported. On the 
other hand, we find shops where the improvement up to 
the present time has been very slight, and prospects as yet 
do not promise any large amount of business for some time 
to come; but fewer machine tool builders now say that there 
is no business at all than at any time during the last eight- 
een months. The resumption of work in the machine tool 
shops is retarded in some instances, not by lack of orders, 
but by the large stocks still on hand of certain types of ma- 
chines. However, these stocks have been gradually reduced, 
as have also those in the dealers’ hands, and when con- 
ditions today are compared with those of a year ago, opti- 
mism should be the keynote. 


On the whole, the fact is that in the machine tool indus- 
try business is picking up, and there will be a fair amount 
of railroad buying as soon as the strike is settled, the rail- 
roads having already placed several orders. The Penn- 
sylvania Railroad is said to be planning a large increase 
of its Altoona shops and the re-equipment of many of the 
smaller shops, which, by itself, would provide a large 
volume of business in railroad shop machinery. 


Orders placed by the railroads for locomotives and freight 


and passenger cars during the last two months are quite 
large, and the locomotive builders are well employed. This, 
in turn, has resulted in orders for machinery used in loco- 
motive building. The present unfilled orders for domestic 
locomotives are the highest recorded since November, 1920. 


General Conditions in Allied Fields 


The small tool business has not improved as rapidly as 
was expected, but it must be remembered that in this field 
business never receded to as low a level as it did in the 
machine tool field. Several small tool concerns report that 
their business is now from 50 to 60 per cent of normal. 
In the case of some of the largest manufacturers, the per- 
centage is not quite so high. Railroad buying is more 
active in the small tool field, because, while railroad shops 


can get along with the old machine tools, they must re- 


plenish their small tools, for these will break or wear out. 

Higher prices for small tools are expected for two rea- 
sons: The price reductions made were too great, and tool 
steel prices are expected to increase. Certainly, they will 
not be any lower, and this should be a good time to stock 
up with tool steel at low prices. Aside from the railroads, 
the automobile industry has been the chief customer of the 
small tool shops. 

The file business is steadily improving, and some of the 
largest plants in this field operate at from 70 to 75 per 
cent of capacity. The price situation in this field is also 
more satisfactory. Price increases have placed the selling 
price on a more rational basis, as compared with production 
costs. The same is true of the gear business. One of the 
largest firms in this business in running at 75 per cent 
of capacity. Other gear manufacturers are occupied all the 
way from 45 to 100 per cent of normal. The business in 
gear-cutting machinery is also improving, the demand hav- 
ing steadily increased for the last six months. 

One firm engaged in making transmission equipments 
states that the present business is equal to the volume 
handled before the war, but due to increased facilities this 
is only from 50 to 60 per cent of present capacity; a steady 
improvement is noted. The bearing metal business is from 
65 to 75 per cent of normal. 

The crane and hoist business is good. One of the well- 
known firms engaged in this business states that August 
brought more business than any month since March, 1920, 
and that September promised to exceed the previous month. 


The Labor Situation in the Machine-building Field 


One of the difficulties encountered by the machine tool 
industry is the scarcity of skilled labor, which is now very 
apparent. Good machinists and toolmakers are scarce, a 
fact which is reflected in wage advances. The cost of train- 
ing new men in the machine tool shops will run high. 
Skilled mechanics formerly employed in this industry are 
now generally employed in machine shops building other 
lines of machinery or apparatus, and many have entirely 
left the machine-building trade and turned to other occupa- 
tions. Hence, the actual cost of production is bound to be 
materially higher. 
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Chambersburg Punching and Shearing Machines 


A line of vertical punching 
and shearing machines on which 
settings and adjustments of the 
sliding-head stroke are quickly 
made by means of a patented 
electric clutch control has re- 
cently been developed by the 
Chambersburg Engineering Co., 


Chambersburg, Pa. A double-end machine equipped with 


The distinguishing features of this line of power- 
driven punching and shearing machines are an auto- 
matic electric clutch control and an adjustment for 
the stroke of the sliding head. The clutch control is 
operated from the front of the machine, and so the 
operator need never leave his working position. The 
machine can be stopped at the end of each stroke or 
operated continuously. The stroke adjustment is effec- 
ted through the control head, without the use of cams. 


Fig. 3 shows the control head in 
the position it occupies when the 
machine is in operation. A mo- 
mentary depression of button C 
causes the engagement of the 
clutch, and this member is au- 
tomatically disengaged as the 
sliding head reaches the point 


indicated by the setting of control head A. The machine 


the electrical control is illustrated in Fig. 1. This line may also be operated continuously. A portable push-button 
machines of different capa- switch is also provided for operating by either hand or foot. 


of equipment is so designed that 


cities may be operated end to end, as well as machines of 


The clutch disengages as a safety measure in case the elec- 


like capacity. Belt-driven machines may also be provided trie circuit fails. With this automatic control it is unnec- 


with a mechanical pedal control, as illustrated in Fig. 4, 


instead of the electric control. 


recommended to be used only when proper electric current 


is not available. 
The stroke ad- 
justment is made 
at the head end of 
the machine when 
the control head A, 
Fig. 2, is in the 
adjusting position 
shown, at which 
time the electric 
circuit has been 
automatically 
opened, and _ the 
clutch disengaged. 
The stroke adjust- 
ment is then made 
by positioning 
around cap B, a 
headless set-screw 
which is exposed. 
Cap B has gradua- 
tions which indi- 
cate the position at 
which the stroke 
will be ended when 
the set-screw has 
been brought to 
that graduation. 


rig; le 


essary for an operator to leave the front of the machine 


However, this control is while punching or shearing work. 


The clutch is of the solid-jaw renewable-face type. The 


sliding half is a 
steel casting and 
the fixed half is 
cast integral with 
the large gear and 
reinforced by a steel 
ring shrunk into 
place. The ma- 
chine frame is an 
I-beam type semi- 
steel casting with a 
solid jaw, large 
back flange and gen- 
erous fillets to pro- 
vide maximum rig- 
idity and strength. 
The absence of 
cores precludes un- 
detected faulty sec- 
tions in the casting. 
The sliding head is 
also a_ semi-steel 
casting and has a 
bronze _ take-up 
wedge. The head is 
counterweighted by 
springs and actu- 


Chambersburg Double-end Motor-driven Punching and Shearing Machine arranged ated through a 


with a Patented Electrical Control 
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Fig. 2. Control Head in Adjusting Position on a Punching Machine 


manganese-bronze eccentric box which minimizes lateral 
strains. The head cap is tongued to the frame and held 
by fitted screws. The eccentric shaft is a one-piece steel 
forging, accurately finished, which rotates in large bronze 
bushings. The main bearings and the sliding head are 
lubricated by sight-feed oil-cups, and oil-grooves provide 
for the efficient distribution of the oil. 

The machine-molded gears are made of semi-steel, the 
pinion being shrouded. Fractional ratios insure the alter- 
nate stressing of the gear teeth. When a machine is motor- 
driven, a cut steel gear is furnished on the motor shaft. 
Gear guards may also be supplied. A one-piece safety cap- 
stan provides for turning the eccentric shaft by hand, and 
for camming the capstan bar out of the capstan, should the 
machine be accidentally started. The driving shaft is turned 
from machine steel, and runs in babbitted bearings. The 
tool-blocks are made of cast steel, the upper block being 
tongued to the sliding head and the lower block bolted to 
the frame. All tool-blocks are interchangeable on machines 
of like capacity. A patented floating punch which combines 
a fixed and a floating punch in one tool facilitates spacing 
table work. A tool-block can be removed in an instant by 
a quarter turn of a handle. 

This line of machine is made in eight sizes, the smallest 
of which has a capacity for punching a %-inch hole through 
mild steel plate 1% inch thick; shearing 3- by 9/16-inch 
flat stock, 11%%-inch round stock, and 2- by 2- by 3/16-inch 
angle-iron; and 
splitting plate up to 
7/16 inch thick. The 
standard throat di- 
mensions are 6, 12, 
18, and 24 inches. 
The largest size ma- 
chine has a capacity 
for punching a 2%4- 


inch hole through 
mild steel plate 1 
inch thick; shearing 


8- by 1%4-inch flat 
stock, 214-inch round 
stock and 6- by 6- by 
11/16-inch angle- 
iron; and_ splitting 
plate up to 1 5/16 
inches thick. The 
standard depths of 
throat for machines 
of this size are 15, 


24, 36, and 48 inches. Fig. 4. 


Single-end Punching Machine with Mechanicai Clutch Control and Belt Drive 


Fig, 3, 


VAN NORMAN AUTOMOBILE-VALVE 
GRINDING MACHINE 


A small self-contained equipment for grinding automobile 
engine valves in service stations and garages has just been 
brought out by the Van Norman Machine Tool Co., 180 
Wilbraham Ave., Springfield, Mass., under the trade name 
of “Valvo.’ From Fig. 1 it will be seen that belts are en- 
tirely eliminated, both the work- and grinding-wheel heads 
being driven by individual motors. The grinding wheel is 
mounted directly on the shaft of a %-horsepower ball-bear- 
ing motor which runs at 3450 revolutions per minute and 
is rigidly attached to the base of the machine, while the 
work-head spindle is driven through gearing from a 1/20- 
horsepower motor. The work-head unit is carried on a 
movable slide operated by turning the lever at the left of 
the machine. The grinding wheel is 6 inches in diameter 
by 38 inch thick. : 

A valve to be ground is held by the stem in a split draw- 
in collet chuck which receives stems up to 9/16 inch in 
diameter. After the valve has been tightened in the chuck 
and the work-head set at the proper angle by means of 
graduations which run up to 60 degrees, the grinding is 
done by passing the valve across the face of the wheel, as 
shown in Fig. 2. This is accomplished by imparting a back- 
ward and forward movement to the lever. At the same time, 
the work is fed against the grinding wheel by revolving 
the handwheel on 
the base of the work- 
head. The average 
valve can be re- 
ground in one min- 
ute. The reamer for 
the valve seat can 
also be ground at 
the same setting, 
thus insuring proper 
seating of the valve. 
In addition to grind- 
ing valves, the ma- 
chine is well adapted 
for grinding other 
parts, such as igni- 
tion contact points, 
tappet screws, and 
other short pieces. 
The main slide and 
the cross-slide are 
planed and scraped. 
The taper spindle of 


Shearing Machine with Control Head in Operating Position 
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Van Norman ‘“‘Valvo’’ Grinding Machine designed for 
grinding Automobile Engine Valves 


me. 1. 


the work-head is carefully ground, and has provision for 
taking up wear. The small amount of power required for 
driving the motors makes it possible to use a lighting socket 
for supplying the electric current. An adjustable screw- 
stop may be used to control the depth of grinding. A con- 
yenient push-button is operated to lock the spindle in place 
when tightening the collet chuck. The intermediate gear 
between the work-head motor and its spindle is made of 


fiber to insure a smooth- and quiet-running machine. The 
over-all dimensions of this machine are as follows: Length, 
20 inches; width, 15 inches; and height, 16 inches. The 


machine weighs about 110 pounds. 


CINCINNATI POWER PRESS BRAKE 


A power press brake for bending the edges of sheet steel 
and iron, which has an extensive application in the manu- 
facture of such products as metal furniture, steel railroad 
cars, metal window sashes, etc., is here illustrated. This 
machine has recently been developed by the Cincinnati 
Shaper Co., Elam St. and Garrard Ave., Cincinnati, Ohio, 
and is made in sizes of from 6 feet 6 inches to 14 feet 6 in- 
ches between housings, for handling material from No. 10 
gage to 3% inch in thickness. The machines have capacities 
of from 80 to 600 tons. The frame is of all-steel construction, 
and as many mem- 
bers as possible are 
welded together to 
insure rigidity and 
strength. The bed 
and ram are con- 
structed entirely of 
steel plate and bars, 
which are welded to 
each other to form 
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what is virtually a 
heavy solid steel 
beam of box section. 
The housings are 
built from stee] 
plates and cast-steel 
Members, which are 
interlocked and 
Welded to the plates. 
The cast-steel mem- 
bers have heavy 
trunnions for sup- 
porting the bed. 
Where bolts are used 
in solid members to 
hold the plates in 


Cincinnati Power Press Brake for bending the Edges of Sheet Steel 
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Fig. 2. Close-up View, showing the Manner of contacting the 


Valve with the Grinding Wheel 


place, the bolts are welded as well as the plates so that 
all chance of their working loose is eliminated. Parts are 
bolted together only when convenience of assembly requires 
it. The chief advantage of welding the steel plates and 
castings together is that maximum strength is obtained 
with minimum weight. 

The ram extends across the entire front of the machine. 
It is operated by a vertical arm at each end, which is re- 
ciprocated by means of a short eccentric shaft driven through 
reduction gears on the outer side of the housing. Power is 
transmitted to the left side of the machine by a long shaft, 
the machine being driven at the right end through a mul- 
tiple-disk friction clutch having a simple adjustment. This 
clutch has repeatedly picked up a full load instantly, that is, 
with the ram down against the work. It can be operated 
by a hand-lever or by depressing the foot-treadle on the 
splined trip-shaft extending along the front of the bed. The 
treadle is adjustable along the trip-shaft to suit the con- 
venience of the operator. 

All power-driven shafts are made of high-carbon steel, 
and their bearings have automatic sight-feed lubrication. 
The eccentric shafts are forgings and the eccentrics are 
integral with the shafts. The ram is gibbed endwise as 
well as sidewise, a provision which is essential when using 
the machine as a gang punch. Adjustment of the ram is 
obtained through 
worm-gearing run- 
ning in oil. In a mo- 
tor-driven machine, 
the motor is mounted 
on a bracket attach- 
ed to the right-hand 
housing, the driving 
belt being held in 
tension by a weight- 
ed idler pulley. 
Open-throat housings 
permit the forming 
of sheets of greater 
width than can be 
passed between the 
housings. Thus, for 
most classes of work, 
the machine may be 
rated with respect 
to the length of the 
die-holding surface 
instead of the dis- 
tance between the 
housings. The clear 
space between the 
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housings at the rear may be readily utilized for stacking — 


finished parts. When more than one operation is necessary 
on a piece, the work may be passed back and forth through 
the machine, thus avoiding the inconvenience of turning 
the work end for end. The weight of the machine ranges 
from 9 to 60 tons according to its size. 


NOBLE & WESTBROOK MARKING 
MACHINE 


Four lines of lettering 1/16 inch high can be marked on 
round pieces up to 2 inches in diameter and also on flat 
pieces by the use of a small No. 13 bench-type marking 
machine, which is a recent product of the Noble & West- 
brook Mfg. Co., Hartford, Conn. The marking is done by 
means of steel dies. On flat pieces the die rolls over the 
part being marked, and on round pieces, both the die and 
the work roll together. The design is similar to that of 


Noble & Westbrook Small-sized Marking Machine 


other marking machines manufactured by the same concern, 
except that the pressure is applied from the top by a cam 
movement operated through a rack and pinion, and not by 
means of the table, as in the larger models. The slide is 
fitted with roller bearings. The table is raised or lowered 
by means of a handwheel graduated in thousandths of an 
inch, and is locked in the desired position. Small drills, 
reamers, knives, chisels, and similar parts may be marked 
at the rate of about 700 per hour. The machine occupies a 
space of 10 by 12 inches, and its weight is approximately 
60 pounds. 


SMITH & SERRELL SELF-FITTING KEYS 


The fitting of keys in the assembly of two parts may be 
eliminated by using a line of “Keytite” self-fitting keys now 
being placed on the market by Smith & Serrell, 46 Central 
Ave., Newark, N. J. A key typical of the larger sizes is 
shown in the illustration. The body of these keys is ground 
several thousandths inch wider than the nominal size of the 
keyways, and near the front end are two cutting edges and 
chip recesses. The width of the key at the front end is 
slightly less than the nominal width of the keyways to 
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‘‘Keytite’’ Key which shaves the Sides of a Keyway to insure a Tight Fit 


permit this end to serve as a pilot when driving the key 
into place. The key is inserted in the keyways with the 
cutting edges on the sides, and as the key is driven into 
place these cutting edges shave sufficient material from the 
keyway of both parts being assembled to insure a tight fit. 
The keys are furnished in nominal widths of from 3/16 to 
3% inches. The smaller sizes have only one cutting edge. 

Keys with heads may be supplied for cases in which head- 
less keys cannot be drifted out, or many of the larger sizes 
may be tapped to permit their removal by means of a bolt. 
Taper keys may be supplied with or without heads. On 
heavy-duty work in which the keys must be fitted on the 
top and bottom, as well as on the sides, they may be sup- 
plied with cutting edges for the four surfaces. 


VICTOR COLLAPSIBLE PIPE TAPS 


An improved line of receding-chaser collapsible pipe taps 


is being introduced to the trade by the Victor Tool Co., Inc., 


Madison and W. M. R. R., Waynesboro, Pa. These tools are 
adapted for tapping pipe threads in forged-steel flanges, fit- 
tings for ammonia and high-pressure lines, couplings, casing 
shoes and heads, etc. The stationary type is illustrated in 
Fig. 1. As in the original design described in April, 1920, 
MACHINERY, short chasers are used for cutting a Briggs 
tapered pipe thread, instead of ordinary tapered chasers. 
These chasers are receded radially into the holder as the 
tap enters the work, by means of a trip-collar set against 
the face of the work prior to the operation. 

As the tap feeds into the hole, the collar is pushed back 
along the body. The collar has cam-blocks which engage 
a plunger at the center of the tool, and the chasers are 
mounted at the forward end of the plunger on tapered sur- 
faces. Thus as the collar is pushed back it imparts a 
similar movement to the chaser plunger which results in 


Figge ls 


Victor Stationary-type Receding-chaser Collapsible Pipe Tap 
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Fig. 2. Rotary Type of Pipe Tap in which the Chasers recede 


into the Body 


the chasers receding toward the center of the tap. Form- 
erly, there was only one cam-block, but by the addition 
of a second block, which works in conjunction with the 
first, the receding of the chasers is said to be more posi- 
tively controlled and a uniform taper is insured in the 
thread being produced. It is possible to cut a tapered thread 
of any desired length. The design of the cam-blocks has 
also been altered to make them more efficient. 

The rotary-type collapsible tap of this style, Fig. 2, has 
also been changed considerably. In this design, a ring 
or collar igs employed for setting the collars and chasers 
in position for cutting, instead of a detachable lever. By 
pressing forward on this collar by hand or by having an 
attachment on the drilling or tapping machine come in con- 
tact with it when the machine spindle is raised, the chasers 
may be set without stopping the machine. There are no 
projections on the device, so that it conforms with all safety 
laws. All taps have an adjustment range of 1/16 inch either 
over or under size. This tap is said to require consider- 
ably less power for driving than the ordinary taper-thread 
tap, due to the reduced length of the chasers. These taps 
are made in all sizes from 114 to 12 inches in diameter. 


COMBINATION CLUTCH AND BRAKE FOR 
TUMBLING BARRELS 


In unloading work from tumbling barrels, it is common 
practice to hold the barrel in the desired position by a 
wood prop, by inserting a bolt between gears, or by some 
other makeshift method. The accompanying illustration 
shows a combination clutch and brake by means of which 
the rotation of a tumbling barrel may be stopped imme- 
diately, when the operator manipulates the lever. This 
device also prevents the barrel, when unequally loaded 


Combination Clutch and Brake for controlling the Rotation of 
Tumbling Barrels 
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from turning after having been stopped. The clutch is en- 
gaged and the barrel revolved when the controlling lever 
is pushed toward the barrel, and when the lever is pulled 
in the opposite direction the barrel is stopped. This 
mechanism has been placed on the market by the Whiting 
Corporation, Harvey, Ill. 


HARRIS SEMI-AUTOMATIC HOB-GRIND- 
ING MACHINE 


For use in shops where the quantity of hobs and form 
cutters to be ground does not warrant the installation of 
the full-automatic hob-grinding machine built by the Harris 
Engineering Co., Bridgeport, Conn. (described in February 
MACHINERY), this concern has brought out a No. 10 semi- 
automatic hob-grinding machine. It will be seen from the 
illustration that the design of the new machine is similar 
in several respects to the automatic type. The hob or cutter 


and Form Cutters 


Harris Semi-automatic Machine for grinding Hobs 


to be sharpened is carried on an arbor provided with a 
taper shank that fits the work-carrying spindle, the out- 
board end of the arbor being supported by the center of an 
adjustable tailstock. The work-spindle and tailstock are 
mounted on a long table which is operated to and fro by 
means of a hand-lever on the base. The table is carried by 
ball-roller bearings of special design which are said to render 
the action so sensitive that the operator can tell from 
the feel of the lever if the grinding is too heavy or too fast. 
Stops limit the stroke of the table to suit the length of the 
hob. 

Hobs having helical flutes are given a rotary movement 
during the travel of the table by a sine bar which can be 
instantly adjusted to different angles. This sine bar actuates 
a cross-slide carrying a rack that meshes with a gear on the 
work-spindle. Index-plates are used to set the rows of teeth 
for grinding; these plates have two sets of notches, one for 
indexing and the other for escapement. The index-plate 
must have the same number of notches as there are gashes 
or flutes in the hob to be ground. The indexing mechanism 
is semi-automatic and can operate only at the end of the 
return stroke. At this point the operator pulls a handwheel 
at the left end of the machine as far toward him as it will 
go, and the hob is then indexed to the next flute. 
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Fig. 1, Precision Thread Grinder equipped with an Extended Housing 


and Spindle Attachment 

The wheel-head is provided with all the necessary adjust- 
ments and graduations for obtaining settings and compen- 
sating for wear. A diamond truing device is built into the 
head, which can be used when the machine is in operation 
without disturbing the work. This device can be set for 
truing the wheel to grind the faces of the hob teeth radially 
or with a top rake. ‘The hob is fed against the grinding 
wheel by turning a handwheel. Some of the principal speci- 
fications of this machine are as follows: Table travel, 15 
inches; maximum diameter of work, 8 inches; maximum 
length of work, 10 inches; range of flutes in hobs, 4 to 26; 
size of grinding wheel, 8 inches by 1 inch; and approximate 
weight of machine, 1760 pounds. 


EXTENSION HOUSING AND SPINDLE FOR 
PRECISION THREAD GRINDERS 


Multi-graduated precision thread grinders of all types 
manufactured by the Precision & Thread Grinder Mfg. Co., 
1 S. 21st St., Philadelphia, Pa., may now be equipped with 
an extension housing and 
spindle that enables internal 
grinding operations to be 
performed to a depth of 12 
inches on holes 2 inches or 
greater in diameter and to a 
depth of 6 inches on holes 
1% inch in diameter. The 
new attachment is especially 
applicable for grinding the 
tapered bore in milling ma- 
chine spindles, as illustrated 
in Fig. 1. Concentricity of 
this bore promotes full ser- 
vice and long life of the -cut- 
ters, especially in the case of 
unhardened spindles. 

Lathe-spindle taper bores 
also require truing occasion- 
ally to correct errors in con- 
centricity and alignment, and 
these bores may be trued by 
means of the attachment. Fig. 
2 shows a grinder equipped 
with the extension housing 
and spindle attachment being 
used in a lathe for grinding a 
hardened part having a pro- 
jection that would interfere 
with the operation if the 


Krag Laying-out and Drilling Machine for Tool-room Work 


Fig, 2, Using the Extension in grinding the Hole of a Part having 


a Long Projection 
grinder were not provided with the extension. The exten- 
sion housing is screwed on threads at the front of the regu- 
lar spindle cap of the grinder. The extension spindle is 
coupled to the regular spindle by means of taper joints, and 
is supported at the working end of the extension housing 
by radial and thrust ball bearings. The spindle support is 


-of sufficient length to insure rigidity at the grinding end of 


the spindle. 


KRAG LAYING-OUT AND DRILLING 
MACHINE 


Dies, jigs, templets, master plates, and other tool-room 
work in which holes must be accurately laid out and drilled, 
can be quickly handled on the ‘“K-N” laying-out and drilling 
machine here illustrated, when the machine is equipped 
with a Johansson compound slide, as shown at the left. 
This slide is used in conjunction with gage-blocks. The 
machine is being placed on the market by E. L. Krag & Co., 
50 W. Randolph St., Chicago, Ill. It is stated that with 
this machine holes may be laid out and drilled in one-tenth 
the time required by the but- 
ton method. 

The head of the machine 
swivels through 360 degrees, 
allowing locating and drilling 
to be done at any degree 
about a circle. An _ inter- 
<changeable drill bushing is 
supported in a rigid.arm that 
is integral with the head 
casting. As this bushing is 
immediately above the work, 
any tendency of the drill to 
spring is eliminated. The 
machine has six changes of 
speed ranging from 400 to 
4300 revolutions per minute, 
and thus furnishes the 
proper speed for drills up to 
Y, inch in diameter. 

Without the Johansson 
compound slide and gage- 
blocks, the machine becomes 
a precision high-speed drill- 
ing machine with a swinging 
head and with the drill 
guided immediately above the 
work to insure accuracy. The 
head is so constructed that it 
can also be removed from the 
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Niles-Bement-Pond Plate Planer of Improved Design 


column and quickly mounted on a milling machine for 
laying out and drilling. As a routing and milling ma- 
chine, the equipment works well with a single-lip cutter. A 
screw is provided for locking the spindle in a fixed position. 
A spring idler keeps the belt at the proper tension at all 
‘times, allowing the belt to slip if too great a pressure is 
exerted on the cutter and thereby saving the cutter from 
breaking: 


NILES-BEMENT-POND PLATE PLANER 


The principal improvements in a new line of plate planers 
now being built by the Niles-Bement-Pond Co., 111 Broad- 
way, New York City, include a redesigned bed and tool car- 
riage. The primary object for redesigning these members 
was to prevent chips from getting on the carriage screw. 
The tool carriage is attached to the front of the bed and 
guided along it by means of square ways. It is secured at 
the top and bottom by removable bearing supports, the 
bearing surfaces of which have taper 
gibs for taking up wear. There are 
two relieving tool-holder slides which 
may be simultaneously adjusted verti- 
cally and horizontally by turning 
handwheels seen at the front of the 
machine. Both of the tool-slides can 
be swiveled so as to permit the plan- 
ing of bevels. 

The driving screw is supported in 
a trough having an oil channel of suf- 
ficient depth for the oil to reach to the 
full depth of the thread. Roller bear- 
ings take the end thrust of the screw. 
The carriage is reversed automatically 
at any desired point by coming in con- 
tact with. stops which are adjustable 
on a shifter-rod. The operator can 
start, stop, or reverse the carriage by 
manipulating this shifter-rod by hand. 
The motor is controlled by a master 
Switch attached to the shifter-rod, 
and an enclosed panel with a forward, 
reverse, accelerating and dynamic- 
brake contactor. A push-button 
Switch on the right-hand housing per- 
mits the machine to be started and 
stopped without manipulating the 


, 


“A, E, F.’’ Spot Welding Machine with Rocking 
Upper-electrode Holder 


snifter-rod. The main driving gears are enclosed in a box 
and run in oil. The pneumatic jacks are of a two-way type 
in which air is admitted at the top for clamping the plate, 
and at the bottom for unclamping it, a feature that is con- 
sidered a valuable improvement. 


AMERICAN SPOT WELDING MACHINE 


The main feature of a spot welding machine now being 
introduced to the trade by the American Electric Fusion 
Corporation, 972-982 Montana St., Chicago, Ill, is the 
mounting of the upper electrode at the end of a rocking 
arm which is lowered on the work by depressing a foot- 
treadle. This arm is mounted on bronze-bushed trunnions 
which are lubricated by the Alemite pressure-lubricator 
system. The arm is balanced by a counterweight to lessen 
the exertion of the operator. An automatic switch closes 
when the electrodes grip the work and opens before pres- 
sure on the foot-treadle is released. 
An adjustable compression’ spring 
device permits regulation of the grip 
on the work and the pressure at the 
weld. The electrodes consist of die- 
formed one-piece copper parts. 

The electrical contact is entirely in- 
dependent of the mechanical grip, 
and positive contact is assured at all 
times. The lower horn is water-cooled 
and of a design which allows the use 
of a short electrode. All moving mem- 
bers and high-voltage electrical parts 
are completely enclosed to insure 
safety. The square faceplate on the 
front of the machine has T-slots in it 
to permit the mounting of jigs and 


special fixtures. A heat regulator 
furnishes eight different speeds of 
welding to suit all thicknesses of 


metal within the capacity of the ma- 
chine. The automatic switch and con- 
nections are accessible through a door 
at the rear of the column, and other 
interior parts through a panel on each 
side of the column. The length of 
the -treadle-rod may be increased to 
suit the convenience of the operator. 
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ROCKFORD DRILLING MACHINE WITH 
ROTARY TABLE 


A four-station rotary table and a three-spindle head are 
shown in the accompanying illustration applied to the 20- 
inch box-column drilling machine built by the Rockford 
Drilling Machine Co., Rockford, Ill. This arrangement 
adapts the machine for performing economically three suc- 
cessive operations on parts. The particular set-up illustrated 
is employed for machining the yoke and flange members of 
a universal joint. The successive steps are as follows: 
Rough-drill; rough-taper-ream and face; and finish-taper- 
ream. The rough-drilled hole is 3%, inch in diameter and 
254 inches long. The production per ten-hour day is 250 
pieces. 

The rotary table is mounted on the regular table of the 
machine, and indexed by hand after a locating plunger has 


Rockford Drilling Machine arranged with Rotary Table and Three- 
spindle Drill Head 


been withdrawn. Four chucks are mounted on the rotary 
table and each of these is supplied with two jaws formed 
to suit the work. During each downward feed of the drill 
head the finished work in the idle chuck at the front of the 
machine is replaced by an unfinished part. By means of an 
extended wrench the chuck screws may be tightened from 
outside of the chip guard. The drill head is gibbed to the 
table ways. It is driven and fed by the machine spindl 
and is counterweighted. A micrometer stop on the spindle 
quill provides for drilling to a predetermined depth. This 
machine is regularly rated as having sufficient capacity for 
drilling a 2-inch hole through solid steel. 


STEEL-FLEX CUT-SPRING COUPLING » 


A flexible cut-spring coupling made from steel tubing 
having qualities of toughness and elasticity which adapt it 
for the transmission of power is now being manufactured 
by the Steel-Flex Coupling Corporation, 1712 First Na- 
tional Bank Bldg., Detroit, Mich. The coupling is intended 
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for shafts up _ to 
1 inch in diameter 
which are slightly 
out of line, or for 
use where it is de- 
sired that the coup- 
ling act as a shock 
absorber against 
sudden starts. It 
is particularly suit- 
able for use in di- 
rectly connecting 
light-duty motors to 
such equipment as 
small drilling ma- 


chines, blowers, 
pumps, washing 
machines, reirig- Steel-flex Cut-spring Coupling 


erating outfits, etc. 

At B in the accompanying illustration, the coupling is 
shown operating at a considerable angle. It may also be 
used for installations in which the shafts are parallel but 
have a lateral offset. The same company also manufactures 
a standard line of coil-spring flexible couplings for shafts 
from 1 to 12 inches in diameter. The driving coils of these 
couplings are made from rectangular chrome-vanadium steel 
bars, tempered to have a high elasticity. The coils are 
mounted within one another on machine-steel plugs and 
have steel headers shrunk on the ends to bind them into 
a flexible unit. Flanges are attached by means of safety 
cap-SCrews. 


NEWTON FOUR-SPINDLE MILLING 
MACHINE 


A four-spindle knee-type milling machine for simultane- 
ously facing and slotting the crankpin end of automobile 
connecting-rods has been developed by the Newton Machine 
Tool Plant of the Consolidated Machine Tool Corporation of 
America, 23rd and Vine Sts., Philadelphia, Pa. A general 
view of the machine is shown in Fig. 1, and a close-up 
view of the work-holding fixtures and the cutters in Fig. 2. 
It will be seen that six rods are held in a fixture at a time, 
the three front fixtures being loaded and unloaded, while 
the parts in the fixtures next to the cutters are being 
operated on. When the operation has been completed, the 


Newton Four-spindle Milling Machine for facing and slotting 
Connecting-rod Ends 


Fig. 4 
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Fig, 2. Close-up View of the Work-holding Fixtures and the Facing 


and Slotting Cutters 

table is indexed to bring the new parts into alignment with 
the cutters and permit completed rods to be replaced. No 
time is lost between cuts except the small amount required 
for indexing the table. Each fixture has an individual ad- 
justment to permit a variation in the distance between rods. 

The four spindles have a taper-end construction, are 
mounted in substantial housings, and have individual ad- 
justments. The adjustments allow an ample variation 
between the spindle centers to permit the grinding of the 
milling cutters. The work is fed to the cutters by impart- 
ing a vertical feed to the table through change-gears, a 
worm, a large diameter worm-wheel and a cam. The cam 
gives a quick upward movement to the knee, a slow feed 
' during the cut, and a quick downward movement. The 
feed is automatically stopped to allow the table to be 
indexed, after which the feed is reengaged by means of a 
hand-lever conveniently located on the right-hand side of 
the machine. The power is transmitted directly from the 
driving shaft to the spindles by worm-gearing. The ma- 
chine is geared to give one cycle of feed in 0.78 minute 
and to index in two seconds. The production with this 
gearing is about 225 rods per hour, or, considering the 
machine efficiency to be 90 per cent, 1620 rods per eight- 
hour day. 


PRATT & WHITNEY GRINDING-WHEEL 
DRESSER 


A grinding-wheel dresser of a type commonly employed 
in hand dressing, but which is mounted on the machine to 


Wheel Dresser for Pratt & Whitney Vertical Surface Grinders 
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insure the safety of the operator while dressing a wheel, is 
shown in the accompanying illustration. This device has 
been brought out by the Pratt & Whitney Co., Hartford, 
Conn., for application to the vertical surface grinding ma- 
chines of its manufacture. It consists of a bracket that is 
bolted or riveted to the wheel guard to support the stem 
of the dresser. The dressing wheels are held in the yoked 
end of a bar, which is bent to fit under the wheel. The 
other end of the bar is bent to form a handle, by means of 
which the dresser can be easily moved across the face of the 
wheel. It is not necessary to make any change in the re- 
lation of the work and the grinding wheel when it is de- 
sired to dress the wheel, and for this reason the device is 
quick-acting. 


FOSDICK HIGH-SPEED SENSITIVE RADIAL 
DRILLING MACHINE 
The radial drilling and tapping machine shown in the 


accompanying illustration has recently been developed by 
the Fosdick Machine Tool Co., Cincinnati, Ohio. The ma- 


Fosdick High-speed Sensitive Radial Drilling Machine 


chine is intended for drilling and tapping work that is too 
large for a high-speed sensitive upright drilling machine 
but that requires the drilling and tapping of small holes at 
a much greater speed than can be obtained in a heavy-duty 
radial drilling machine. The rapidity with which the drill 
can be placed in position in the radial type of machine 
minimizes the time “between holes,” while the high speed 
reduces the actual drilling time. The machine is built with 
either a 3- or 314-foot arm. The dimensions mentioned in 
the following are for the 3-foot size, the weight of which is 
2650 pounds. 

The spindle of the machine, like all other revolving 
members, is equipped with ball bearings. It is provided with 
a No. 2 Morse taper. Its vertical traverse is 8 inches, and 
the horizontal movement along the arm 28% inches, the 
latter being actuated through a rack and spiral gear by 
means of a handwheel at the right. The position of the 
handwheel enables the operator to swing the arm and move 
the head simultaneously with the right hand, while the 
left hand is free to raise and lower the spindle, and clamp 
the arm. The latter may be swung completely around the 
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column. It is supported on both annular and 
thrust ball bearings on the column, which ex- 
tends through to the top. The sensitive feed 
and quick return are operated by the lever at 
the right, or by the handwheel at the left. 
The machine is provided with friction back- 
gears; this is a new feature for a machine of 
this type, and permits instantaneous shifting 
from high drilling speeds to slow speeds for 
tapping or for the drilling of larger holes, 
the ratio being 414 to 1.: The tapping attach- 
ment frictions, like those of the back-gears, 
are easily adjustable with an ordinary screw- 
driver. The drive is through tight and loose 
pulleys on the machine, giving both a high 
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and a low ¢gpeed, forward and reverse. The 
pulley guard and belt-shifter are adjustable 
to suit the belt at any angle. Another fea- 
ture is the full contact of the belt, which 
maintains a uniform tension regardless of the position of 
the head. 

The table is readily removed, allowing a space of 49% 
inches between the spindle and the base. The base has a 
working surface of 28 by 36 inches, and is planed and pro- 
vided with T-slots. The table can be moved vertically a 
distance of 16 inches, through a telescopic screw supported 
by ball bearings. The working surface of the table is 20 


Fig. 2. 


Skelton Toolpost for facilitating the Raising and Lowering of 
Lathe Tools 


Fig, 1. 


by 33 inches, and its maximum distance from the spindle 
31 inches. Separate box or universal tables can be furnished 
for use in place of the regular elevating rectangular table. 
When the machines are motor-driven, they require a one- 
horsepower motor, of either the constant or variable-speed 
type, as desired. 


SKELTON ELEVATING TOOLPOST 


Elevating or lowering a boring-bar or other tool in a 
lathe without disturbing its setting otherwise can be accom- 
plished by employing the elevating toolpost here illustrated, 
which is a recent product of Charles H. Skelton, 4025 S. 
Salina St., Syracuse, N. Y. This toolpost has a cylindrical 
part which is clamped to the cross-slide of the lathe by 
means of a stud having right-hand threads at both ends. 
The threads of the upper end, which engage the threads 
of a tapped hole in the cylindrical part, as shown in the 
sectional view of the toolpost, Fig. 2, are of a pitch slightly 
smaller than the threads of the lower end of the stud, which 


Cross-sectional and End Views of Toolpost, showing Adaptability for Both 


Round and Square Shanks 


enters the tapped hole of the clamping plate. As both 
threads are right-hand, a sufficient clamping effect is ob- 
tained without using fine-pitch threads, and the required 
pressure can be applied with a light wrench. 

A block having a recess on two sides for carrying tools, 
slides vertically on the fixed cylindrical part. The recess 
on one side is somewhat deeper than that on the opposite 
side, and has a V-groove for holding round-shank tools. The 
second recess is intended for receiving rectangular and 
square shanks. Raising or lowering of the tool-carrier is 
accomplished through an Acme-thread screw which has top 
and bottom bearings in the fixed cylindrical part, while its 
threads engage the threads of a hole at the front of the tool- 
carrier. When a tool has been set to the desired level, the 
carrier is clamped in position by means of a wedge at the 
back of the carrier which can be raised or lowered by turn- 
ing a screw. 

The toolpost is supplied with hollow-head screws so that 
nothing will project above the top to interfere with the 
operator’s view during a boring operation. However, 
square-head set-screws may also be provided. All parts are 
made either from nickel steel and heat-treated or from car- 
bon steel and pack-hardened. The tool-carrier will accom- 
modate boring-bars with a l-inch diameter shank or under, 
and lathe tools with shanks up to 14% by %& inch. 


CONSOLIDATED HACKSAW FRAME 


An ‘“EHasy-Grip” hacksaw frame which accommodates 
blades from 8 to 12 inches in length has been recently 
placed on the market by the Consolidated Tool Works, Inc., 
296 Broadway, New York City. The hard-wood handle is 
designed to obviate cramping of the hand and to afford an 
easy stroke. The blade is tightened by means of a wing- 
nut located at the handle end of the frame. The blades 
can be faced in four directions by simply changing the 
position of the square-section stretcher piece to which each 
end of the blade is attached. The notches in the under side 
of the adjustable part of the frame are spaced 1% inch apart, 
so that the frame can accommodate blades which are not 
of standard length. 


No, 40 Consolidated ‘‘Easy-grip’’ Hacksaw Frame 
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-always gives the answer to the problem being solved. 
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‘“Midget”’ 


Circular Slide-rule which has Additional Scales to those on 
Ordinary Slide-rules 


GILSON CIRCULAR CALCULATOR 


A circular celluloid calculator or slide-rule which has 
all the scales of the ordinary slide-rule, and in addition other 
scales useful in many drafting-room and shop calculations, 
is being manufactured by the Gilson Slide Rule Co., Niles, 
Mich. The illustration shows that there are two transparent 
celluloid indicators on the face of the instrument which 
have hair lines for close reading. The longer indicator 
One 
of the interesting features is a binary scale which is divided 
into eighths, sixteenths, and thirty-seconds of an inch, ete. 
This scale makes it possible to multiply and divide fractions 
and mixed numbers without changing the fractions to deci- 
mals, and to read the answer as a decimal or a fraction. 

Another scale permits the addition and subtraction of 
decimals or fractions. Also, fractions and decimals may be 
added or subtracted from each other and the result read 
as a decimal or as a fraction. Other scales give the diameter 
of drills from No. 1 to 60 in decimals and fractions, and the 


diameter of drill to use for any sized tap having from three 


to fifty threads per inch. The latter scale also gives the 
root diameter of bolts with U. S. standard or V-threads. 
The “Log-log”’ scale is a spiral, and with it any root or power 
can be determined, usually with but one set of the indi- 
cators. An inverted C-scale permits handling three factors 
at one setting, while with the A-scale square roots and cor- 
responding powers can be obtained without the use of the 
“Log-log” scale. On the reverse side are graduations which 
give the sine, cosine, tangent, and cotangent of all angles. 
Another scale gives six-place decimal equivalents of frac- 
tions. This calculator is 4 inches in diameter. 


STARRETT SPRING DEPTH GAGE 


A new device known as a No. 48 spring depth gage, which 
is particularly adapted for taking quick measurements, has 


Starrett No. 48 Spring Depth Gage 
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been brought out by the L. S. Starrett Co., Athol, Mass. A 
spring in the barrel automatically forces the rod downward 
until it is locked in position by the clamping screw shown. 
The gage has an especially long base—2% inches. The base 
is 0.4 inch thick, and the rod is 1% inch in diameter. Both 
the base and the contact point of the rod are hardened and 
ground. The contact end of the rod is ground square in- 
stead of convex, to make it easier to measure from the flat 
surface to a very narrow shoulder. The gage is especially 
useful for measuring the depth of drilled holes. Its capacity 
is 3 inches. 


oe 


MORRIS TOOL-HOLDERS AND INTER- 
CHANGEABLE CUTTERS 


A line of patented tool-holders and interchangeable cutters 
for taking unusually heavy cuts in lathes, planers, shapers, 
boring mills, and slotters is being introduced on the market 
by -the Morris Tool Co., 30 Church St., New York City. As 
shown in the accompanying illustration, each tool consists 
of a chrome-nickel steel holder to which a heat-treated high- 
speed steel cutter or blade having two cutting edges is at- 
tached by means of heat-treated tool-steel bolts. The holder 
is made with straight and offset shanks and, as either of 
the two narrow sides may be used as its base, one offset 
shank provides for both right- and left-hand positions of 
the cutter. 

The cutter may be clamped on either side of the holder 
and reversed from front to back on both sides to permit 
the two cutting edges to be used. A unique feature of the 
device is the provision for raising the plane of a cutting 
edge relative to the axis of the holder as the cutting edges 


Morris Straight and Offset Tool-holders with High-speed Steel Cutter Blades 


are ground away. The bolt holes are offset and so, by 
removing the cutter, reversing the holder relative to it, and 
reclamping the cutter, the cutting edges are raised. This 
provision permits the cutter blades to be used until ground 
to within 1% inch of the base line. 

It is claimed that these tools are as strong and rigid as 
forged tools. In boring nickel-steel flasks, a cut 7/16 inch 
deep with a %-inch feed was taken at the rate of 35 feet 
per minute. The bore was 20 inches in diameter and 76 
inches long. Three of these flasks were machined without 
grinding of the cutter edge being necessary. The tools are 
made in twelve sizes, the smallest of which is intended for 
use on bench lathes. 


GLUE POT WITH AUTOMATIC HEAT 
CONTROL 


Glue is one of the important factors in the successful oper- 
‘ation of polishing rooms and pattern shops. The experi- 
mental stations of the United States Government have estab- 
lished that glue possesses its greatest holding qualities at 
temperatures of from 140 to 150 degrees F. When heated 
to 175 degrees F. or more, it loses its tensile strength, and 
if cooled below 105 degrees, there is a decided loss in its 
holding qualities. Hence, thermostatic heat control has 
been recommended for glue pots. With the aim in view of 
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BROWN & SHARPE 
No. 19 AUTOMATIC 


SCREW MACHINE 


A High-Speed Machine for Brass and Similar Work 


This machine is designed primarily 
for work on brass. It accurately and 
automatically turns pieces from the 
bar at an extremely rapid rate. 


The work spindle runs in one direc- 
tion only, at either of two instantly 
available speeds. The turret consists 
of a drum revolving horizontally on 
an axis parallel to that of the work 
with sliding spindles for advancing 
and withdrawing the tools. 


On account of its high speed the spin- ' 


dle is constantly lubricated and cooled 
by a large flow of oil which is forced 
to the bearings by a pump. To elim- 


inate the effects of belt pull from the 
spindle the two driving pulleys are 
not mounted directly on the spindle, 
but are supported on roller bearings 
carried in extensions of the spindle 


housings. 


Such construction insures the accu- 
racy essential for satisfactory auto- 
matic production at high speed. 
Manufacturers of brass radio parts 
and similar work should investigate 
the production possibilities of this 
speedy, accurate machine. Send for 
Specification Sheet describing this 
machine in detail. 
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BROWN & SHARPE 
MACHINISTS’ TOOLS 


A ONE INCH 


BROWN & SHARPE 
MICROMETER 


At a low price 


This accurate, inexpensive meas- 
uring tool is admirably suited to 
the needs of screw machine oper- 
ators. Its frame of I-section, com- 
bining strength with lightness, 
has a rectangular shape which 
gives larger measuring capacity 
than a frame of circular shape. 


The screw machine operator will find 
constant use for this tool both in set- 
ting up work and in testing for accu- 
racy during production. In the tool 
crib this micrometer will settle argu- 
ments about the size of bits, reamers, 
counterbores, etc. Encourage your 
men to use Rex Micrometers. More 
uniform accuracy of production will 
be the result. 


; 
ta 


Price $6.25 


extra 


There is a complete Rex line of mi- 
crometers in 24 sizes, covering a 
range from 0 to 24 in. These high 
grade measuring tools make available 
at a low price the Brown & Sharpe 
accuracy you have always known. 
Rex Micrometers will meet every 
measuring requirement of the busy 
shop. Write for our circular describ- 
ing the complete Rex line. 


Rex Micrometers are Brown & Sharpe Tools 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R.I., U.S. A. 
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Ratchet Stop $.50 
Morocco Case $1.00 


164 


meeting the needs of the industry for a glue pot, the heat 
of which can be fully controlled—that is, that will be fully 
automatic and require no personal attention—J. D. Wallace 
& Co., 1421 W. Jackson Blvd., Chicago, Ill, have brought 
out an electrically heated glue pot, which operates from 
any electric lighting circuit and is put in operation by 
merely turning the switch. As it is provided with an auto- 
matic heat control, it cannot become overheated, requires 
no attention from the workmen, and keeps the glue at the 
right temperature for maximum strength and viscosity. 
Thus spoiled work due to overheated or underheated glue 
is prevented. 


NEW MACHINERY AND TOOLS NOTES 


Pillar Punch Press: George W. Dover, Inc., 1012 Eddy 
St., Providence, R. I. A small pillar punch press de- 
veloped primarily for work on radiator cells, although it is 
also adapted for any sheet-metal work within its capacity. 
The press is equipped with a roll feed. The ram has a 
stroke of 114 inches and a vertical adjustment of 2 inches. 
The maximum distance from the ram to the bed is 5 inches. 

De Bats Metal No. 4: De Bats Sales, Inc., 60 South St., 
Boston, Mass. A non-ferrous alloy of the tungsten-chromium- 
cobalt class, for which remarkable claims are made in the 
way of speed and endurance in cutting cast iron and alloy 
steels. It is produced by melting in electric furnaces and 
casting in steel molds to the form of tool bits, inserted 
teeth for milling cutters, twist drills, reamers, etc. Stand- 
ard sizes of tool bits are made for use with Armstrong 
holders. For more severe duty, blocks of the metal are 
welded to carbon-steel shanks. 


Metal-parts Washing Machine: Crescent Washing Ma- 
chine Co., New Rochelle, N. Y. A machine for washing 
metal parts produced in quantities of 50,000 to 100,000 per 
day, which is arranged for both washing and rinsing the 
parts as well as for drying them, when the latter is required. 
The machine is suitable for use in the manufacture of auto- 
mobile parts, cleaning objects up to 24 inches in height, 40 
inches in width, and 16 feet in length. Small objects, such 
as stampings and screw machine products, are placed in 
racks made of wire mesh to feed them through the machine. 
The work is first introduced into a chamber having four 
sets of revolving washing units which spray water on the 
work, and then through the rinsing chamber which has 
two units. 


Multi-angle Sine Plate: Carling Tool & Machine Co., 
302 Asylum St., Hartford, Conn. A sine plate which pro- 
vides an easy means of setting work to a compound angle. 
Angles up to 46 degrees can be set by the use of size blocks. 
The pivot shafts of the device are located at exactly 90 de- 
grees with each other and permit inclination of the table in 
forward and sidewise directions. The edges, table top, and 
base seat are accurately aligned with the pivot shafts to 
permit quick set-up on the table of a grinding machine. 
The size blocks used in setting the device to an angle are 
placed on the proper gaging point, after which the corre- 
sponding pivot shaft is locked. The binding action is 
against the size blocks and supporting walls, so that the 
setting is not disturbed in clamping. 


* * & 


DETERMINING THE DIAMETER AT THE END OF 
A TAPERED ROD 


In September MACHINERY, page 57, a comment appeared 
on the article “Determining the Diameter at the End of a 
Tapered Rod,’ which was published in July Macurery, 
page 910. The formula for determining M as given in July 
is correct, while that published in September is incorrect. 
In the latter solution, the equation for N should be 


N=T tan a= [r—(r tan a) cos Qlstan a: 
* * * 


When the St. Louis, one of the American Line steamers, 
sails from New York next January, it will carry exhibits of 
300 American manufactures to the West Indies, South 


America, Africa, Australia, Japan, China, India, Turkey, 


Greece, Italy, France, Spain, Portugal, Belgium, Holland, 
Germany, Sweden, Norway, and the United Kingdom. The 
purpose is to familiarize foreign ‘markets with American- 
made products. 
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PERSONALS 


H. J. Swanson has been appointed general sales manager 
of the Peerless Machine Co., 1611 Racine St., Racine, Wis., 
manufacturer of high-speed metal saws. 


W. C. ALLEN, who has been in charge of the Chicago branch 
of the Black & Decker Mfg. Co., Baltimore, Md., for the 
past year, has been appointed sales supervisor. 


GrorGE ScHERR, dealer in machine tools, 126 A Liberty St. 
New York City, is at present in Hurope on an extended 
business trip. He will visit Italy, Austria and Germany, 
His address while in Europe will be care of Schuchardt & 
Schutte, 29 Spandauer St., Berlin, Germany. 


A. W. Rossins, for several years connected with the Stand- 
ard Roller Bearing Co., and the Bearings Service Co., is now 
with the Bearings Co. of America, Lancaster, Pa. Mr, 
Robbins will have headquarters at the Detroit office of the 
company located at 1012 Ford Bldg., Detroit, Mich. 

R. S. Mirren has been appointed branch manager for the 
Chicago territory of the Black & Decker Mfg. Co., Baltimore, 
Md. Mr. Mitten was formerly sales manager of the Electric 
Appliance Co., of Chicago. The territory which is to be 
in Mr. Mitten’s charge consists of the states of Illinois, 
Iowa, Wisconsin, Minnesota, North Dakota, the eastern 
half of Missouri, including St. Louis, a small corner of 
Indiana, taking in South Bend, and the western end of the 
state of Michigan. ; 

Ropert C. Yates, for many years connected with the Union 
Drop Forge Co., Chicago, Ill., has left that company to be- 
come general manager of the Interstate Drop Forge Co. of 
Milwaukee, Wis., which was organized in 1919 for the 
manufacture of small commercial forgings, and which is 
closely allied with the Chain Belt Co., the Sivyer Steel 
Casting Co., and the Federal Malleable Co., all of Milwaukee. 
Mr. Yates, after graduating from Union College, Schenec- 
tady, N. Y., was connected with the American Locomotive 
Co. and later with the Bethlehem Steel Co. He was man- 
ager of the Chicago district office of the Bethlehem Steel 
Co. prior to his connection with the Union Drop Forge Co. 


* ok * 


STEEL TREATING AND DROP-FORGING 
CONVENTIONS 


The Drop Forge Supply Association has made arrange- 
ments for holding a meeting of its members in Detroit at 
the same time as the American Society for Steel Treating 
and the American Drop Forging Institute will hold their 
conventions, October 2 to 7. The meeting of the Drop Forge 
Supply Association will be held October 3, at 12:30, in the 
General Motors Building. 

The Committee on Steel of the American Society for 
Testing Materials will also meet in Detroit in connection 
with the International Steel Exposition and the convyen- 
tions of the two societies mentioned. This committee will 
meet on October 5 and 6 at Hotel Statler, meetings being 
held during the first day at 10:00 A. M. and 2:00 P. M., and 
on the second day at 10:00 A. M. 

One of the most interesting events in connection with 


the exposition and the convention of the American Society 


for Steel Treating will be the unveiling of a bronze tablet 
dedicated to the memory of those pioneers in the steel in- 
dustry who in 1864, at Wyandotte, Mich., erected the first 
Bessemer steel converter used commercially for the manu- 
facture of Bessemer steel in America. This tablet is to be 
erected by the Detroit chapter of the American Society for 
Steel Treating. The site of the Wyandotte Iron Works 
where the first tilting Bessemer steel converter was erected 
is the present location of the Wyandotte public library, and 
the tablet will be placed in the front of this building. The 
unveiling exercises will be held on Thursday afternoon, 


October 5. 
* * * 


FITCHBURG INDUSTRIAL EXPOSITION 


The diversified industries of Fitchburg, Mass., were ex- 
hibited at a manufacturers’ and merchants’ exposition held 
in the State Armory on September 18 to 22. Among the 
exhibitors in the metal-working field were the following: 
Fitchburg Machine Co., Putnam Machine Co., Simonds Mfg. 
Co., Universal Grinding Machine Co., and Fitchburg Grind- 
ing Machine Co. 

* ok * 


The index to the twenty-eighth volume of MACHINERY 
(September, 1921 to August 1922, inclusive) is ready for 
distribution. Copies will be sent upon request. 
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Nos. 2 and3. Univers] High Powey] 


Nos. 2 and3 Plain High Power 


LL Cincinnati Millers of the Nos. 2 and 3 
“*-~High Power type as well as the Cone 
Driven machines in this design are equipped 
with this additional feed operating lever at 


the side of the knee. 


Whether the operator stands in the usual po- 
sition in front of the machine, or behind the 


© z Cincinnati eputation i 
table as the nature of the work sometimes re- founded largely “pen the 
| ° . . errormance oO ese ma- 
quires, he still has instant control over feeds. PREM Tiel atcats power, 


with convenience of control, 


| Is j 1 h de them famous. We 
This is only one of their many features pro- oe care Gem ene cat phe 
viding unusual convenience of control. tails. 


The Cincinnati Milling Machine Co., Cincinnati, O. 
RT AR ene ca 


i 


166. 


TRADE NOTES 


Morse CHAIN Co., Ithaca, N. Y., manufacturer of chain 
drives, has removed its Philadelphia office into larger quar- 
ters. The present address is Room 612, Franklin Trust 
Bldg., 18-22 S. 15th St. 

ILLino1s Toot Works, 154 E. Erie St., Chicago, Ill, manu- 
facturers and designers of cutters, hobs, and reamers, have 
appointed the Commercial Steel & Supply Co., .Plymouth 
Bldg., Cleveland, Ohio, as their representative in the Cleve- 
land district. : an nice 

Cuas. Hister, mechanical engineer, Newark, N. J., has 
moved his factory and offices from 15 Kirk Alley to 756 S. 
13th St., where he will occupy a well equipped factory of 
6000 square feet floor space in a modern brick building, re- 
cently erected at a cost of $30,000.° ~ 


Lanpis Toot Co., Waynesboro, Pa., manufacturer of cylin- 
drical grinding machines, announces that, owing to in- 
creased cost of production it has been found necessary to 
advance the prices 10 per cent on all machines and machine 
parts. These prices became effective August 15. 


Wuite Co. and Wurirt Motor Co., Cleveland, Ohio, have 
removed their general offices from 6611 Euclid Ave. to the 
administration building, at the factory, St. Clair Ave. and 
E. 79th St., Cleveland. The Cleveland branch of the White 
Co. retains its present location at 407 Rockwell Ave. 


Curcaco FLEXIBLE SHarFT Co., 1154 S. Central Ave., Chicago, 
Tll., has opened a new district sales office at 305 Merchants 
Bank Bidg., Indianapolis, Ind., for handling furnace sales 
‘and Stewart engineering service in southern Indiana, 
southern Ohio, and western West Virginia. F. W. Odemar 
‘is in charge of the office. 


ATLANTIC ELEVATOR Co. and the ALBRO-CLEM ELEVATOR Co. 
have consolidated. The new company will continue its 
business under the name of the Atlantic Elevator Co., Erie 
Ave. and D St., Philadelphia, succeeding to all liabilities 
and assets and all contracts entered into by the former 
companies. 

Gourp & Epernarpt, Newark, N. J., manufacturers of 
shapers and gear- and rack-cutting machinery, announce 
that the price of the shapers manufactured by the company 
has been increased on an average of from 15 to 20 per cent 
on account of the changed industrial conditions. The new 
price went into effect September 1. 

Buot MacHinE Works, 168 Arch St., New Britain, Conn., 
have -been organized for general and special machine build- 
ing, and for doing all classes of special machine work. The 
proprietor, Abraham Buol, was connected with the New 
Britain Machine Co., for about twenty-seven years, rising to 
the position of superintendent and vice-president. 

HorrMAN DrAwine STAND Co., formerly located at 187 N. 
Water St., Rochester, N. Y. has removed its plant and 
office to 281 Meigs St., Rochester, N. Y., a building of modern 
construction which the company has opurchased. New 
manufacturing equipment is being added, which will enable 
the company to perform all its machine work in its own 
plant. 

Ww. A. Jones Founpry & MACHINE Co., manufacturer of 
speed-reducers and power-transmitting machinery, with gen- 
eral offices and factories at 4409 W. Roosevelt Road, Chicago, 
Ill., has opened a branch sales and engineering office at 
2482 University Ave., St. Paul, Minn. C. F. Ford, who is 
in charge of the new branch, is an experienced transmis- 
sion engineer. 

Ment MacuHine Toot & Dik Co., 547 EH. First Ave., Roselle, 
N. J., designer and builder of jigs, fixtures, dies, gages, and 
special machines, has just opened an engineering branch in 
Cleveland, Ohio, in order to keep in closer touch with the 
company’s increasing number of customers in the middle- 
western states, and give better service in tool engineering 
to the middle-western manufacturing area. 


B. C. Ames Co., Waltham, Mass., has acquired a substan- 


tial interest in the Trretex MAcHINE Toot Corporation of 
New York City, and the Triplex combination lathe, milling 
machine, and drilling machine is now being manufactured in 
the B. C. Ames Co.’s plant at Waltham. The general office 
and showroom of the Triplex Machine Tool Corporation 
will continue to be located at 18 HE. 41st St., New York City. 


DIAMOND CHAIN & Merc. Co., Indianapolis, Ind., announces 
the opening of an office at 340 Leader-News Bldg., Cleve- 
land, Ohio, which will be in charge of H. I. Markey, who 
has been with the company for five years as mechanical 
engineer in the engineering and sales departments. Through 
the Cleveland office the company will be able to be of greater 
service to manufacturers, engineers, and chain users in the 
territory including Cleveland, Rochester, and Pittsburg. 
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MACKINTOSH-HEMPHILL Co., Pittsburg, Pa., has acquired { 
the property, assets and good will of the following corpor- 
ations: A. Garrison Foundry Co., S. 9th and Bingham Stg,, 
Pittsburg, Pa.; Pittsburg Iron & Steel Foundries Co., Mid- 
land, Pa.; and the Woodard Machine Co., Wooster, Qhio, 
These will hereafter be known, respectively, as the Garrison 
Plant, Midland Plant and Woodard Plant, of the Mackin- | 
tosh-Hemphill Co. : Gg 

REEVES PULLEY Co., Columbus, Ind., has made a change. 
in the agency for the Reeves variable-speed transmission 
for the New England territory. This transmission is now 
sold exclusively by Manning, Maxwell & Moore, Inc, 99° 
Chauncy St., Boston, Mass., where a complete variable 
speed department has been installed, in charge of competent | 
engineers, and where a large stock of complete transmis. | 
sions and parts is carried. 4 

Cc. F. Davis Macuine Co., Inc., formerly located at 133 | 
Andrews St., Rochester, N. Y., moved October 1 to a new 
factory at 150-160 N. Water St., Rochester. The new Davis 
factory occupies the second floor of a modern fireproof brick 
and steel structure. In the new and enlarged plant a con-| 
siderable amount of new equipment will be installed, mak. | 
ing it possible to increase the output of keyseaters and 
keyseating cutters and to give quicker service to the com- 
pany’s customers. - | 

MELDRUM-GABRIELSON CoRPORATION, Syracuse, N. Y., manu- 
facturer of Syracuse adjustable limit snap gages, has ap- 
pointed W. R. Wyatt, 50 Church St., New York City, exelu- 
sive representative in the Metropolitan district and vicinity. 
Wm. Battersby, 3325 N. 21st St., Philadelphia, Pa., has been | 
appointed exclusive representative of the company for south- 
eastern Pennsylvania and Delaware. The Kemp Machinery 
Co., 215 N. Calvert St., Baltimore, Md., will represent the 
company exclusively in Maryland, Virginia, and the District 
of Columbia. : ; 

BE. L. Esstey Macuinery Co., 551-557 Washington Blvd. 
Chicago, Ill., has added the following men to its sales force: 
H A. Bruce, who will represent the company in the Michi- 
gan territory; C. B. Burns and T. P. Nielsen, who will rep-| 
resent the company in Chicago; and Ralph Wirth, who will 
be identified with the company’s: sheet-metal machinery de- 
partment. Mr. Bruce was formerly connected with the 
Packard Motor Car Co., Mr. Burns with the Fairbanks Co., 
and Mr. Wirth with the Toledo Machine & Tool Co., and the 
Niagara Machine Tool Works. ; 


OmLcGEAR Co., Milwaukee, Wis., has opened a New York 
office at 39 Cortlandt St., in order to be in direct touch with | 
the entire eastern territory. Russell, Holbrook & Henderson, 
30 Church St., New York City, have been appointed sales, 
representatives of this company for the district in and near 
New York City. The Cadillac Machinery Co., 452 H.| 
Lafayette St., Detroit, will handle Oilgear products in the} 
state of Michigan, and R. E. Ellis Engineering Co. 621 
Washington Blvd., Chicago, will represent the Oilgear Co. 
in Chicago and the surrounding district. 


Hunter Saw & Macuine Co., 57th and Butler Sts., Pitts- 
burg, Pa., manufacturer of metal-cutting circular saw blades, 
saw-sharpening machines and hardened steel specialties, has 
opened an office in the Manhattan Bldg., Chicago, IIL, of 
which Paul W. Wendt is in charge. A complete stock of 
metal-cutting saw blades, pneumatic hammer rivet sets, 
and chisel blanks will be maintained there. The company 
has also opened an office at 56 Pine St., New York City, in 
charge of Frank E. Harrison, and a complete stock of the 
company’s products will also be carried by this office. _ 


Atrrep Box & Co., Philadelphia, Pa., manufacturers 01| 
electric cranes and hoists, have disposed of their old factory 
on Front St., and will soon move into a newly erected plant 
at Ontario St. and Trenton Ave., Philadelphia. The new 
plant will have a main bay in the middle, 50 by 240 feet 
and two side bays, 30 by 240 feet. The main bay is 50 feet 
high. A separate building, 30 by 90 feet, will be used for 
pattern shop and storage. The building will contain five 
electric cranes, and all the machine tools will be motor’ 
driven. The capacity of the new plant will be three times 
that of the old. 


Davis Bortne Toor Co., Inc., St. Louis, Mo., manufacturer 
of expansion boring tools and expansion reamers, has pur 
chased a factory site on Forest Park Blvd., at the corner of 
Spring Ave., St. Louis. Preliminary work is now under 
way for the erection of a modern three-story factory build 
ing. During the last eighteen years the company has out 
grown four different buildings, the rapidly increasing de 
mand for the company’s product having necessitated several 
increases in floor space from time to time. The present 
factory is now inadequate for the requirements. The new 
site provides for additional expansion in the future. 


= 
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CONSERVATIVES like the 


“PRECISION” 


Boring, Drilling and Milling Machine 
Because It Is Reliable 


PROGRESSIVES 
like it because it is Efficient 
WE like it because we believe that 


in it we are furnishing the world with 
something. to its advantage. 


LUCAS MACHINETOOL.CO. CLEVELAND, OH10,US.A 


OREIGN rad Le wobec ed Hei fest Ltd., “pe Bish Societe An onyme Be lge, ve oe Shan agit An 
Allleg Machin ie “9 n, Barcelona, Zuric ‘h. nson Bros., Sydney, Melbou 
Stokvis & Zon Rot ladaee An drew s & George "Oo. » Tokyo. 


168 


COMING EVENTS 


and exposition 
Treating in 
Secretary, 
Cleveland, 


October 2-7—Annual convention 
of the American Society for Steel 
Detroit, Mich., General Motors Bldg. 
W. H. Eisenman, 4600 Prospect Ave., 
Ohio. 


October 18-20—Ninth national convention of 
the Society of Industrial Engineers at Hotel 
McAlpin, New York City. Office of the secre- 
tary, 327 S. LaSalle St., Chicago, Il. 


October 25-27—Third annual meeting of the 
American Trade Association Executives at the 
Inn, Bueckhill Falls, Pa. 


October 26-27—Automotive production meeting 
of the Society of Automotive Engineers to be held 
in Detroit. Further information may be obtained 
from the Society of Automotive Hngineers, 29 W. 
39th St., New York City. 


December 4-7—Annual convention of the Ameri- 
can Society of Mechanical Wngineers, in the 
Engineering Societies Bldg., 29 W. 389th St., New 
York City. Calvin W. Rice, secretary. 


Becember 7-183—National Exposition of Power 
and Mechanical Engineering at the Grand Central 
Palace, New York City. Charles F. Roth, man- 
ager, Grand Central Palace, 46th St. and Lex- 
ington Ave., New York City. 


March 18-24, 1923—Second general meeting of 
the International Chamber of Commerce in Rome, 
Italy. Lacey C. Zapf, secretary American Sec- 
tion, Mills Bldg., Washington, D. C. 


NEW BOOKS AND PAMPHLETS 


Proceedings of the National Association of Office 


Managers, Third National Conference, Wash- 
ington, D. C., May 18 to 20, 1922. 73 pages, 
8% by 11 inches. Published by G. 8. Childs, 


secretary of the association, Alexander Hamil- 
ton Institute, 138 Astor Place, New York 
City. Price, $1.50, 


Knots, Splices, and Rope Work. By A. Hyatt 
Verrill. 104 pages 414 by 61% inches; 154 
illustrations. Published by the Norman W. 
Henley Publishing Co., 2 W. 45th St., New 
York City. Price. $2. 

This is the third revised edition of a book that 
gives complete and simple directions for making 
the most useful knots commonly employed. It 
includes chapters on splicing, pointing, seizing, 
serving, etc., and is intended for the use of all 
who employ or handle ropes for any purpose, 


* Figs, Tools, and Fixtures. By Philip Gates. 
195 pages, 44% by 7% inches; 165 illustra- 
tions. Published by the D. Van Nostrand 
Co., 8 Warren St., New York City. Price, 
$2.50. 

This book, which 
author, deals with 
of machine tools. 


is prepared by an English 
equipment for various types 
Chapters on the first principles 


of mechanical drawing and sketching are in- 
eluded, which are followed by chapters on drill 
jigs, milling fixtures, chucks, cutters, threading 


tools, press tools, and tool designing pro- 


cedure. 


gages, 


Maxton’s Manual of Engineering Drawing. By 
John Maxton and G. C. Malden. 251 pages, 
4% by 7% inches; 313 illustrations. Pub- 
lished by the D. Van Nostrand Co., 8 Warren 
St., New York City. Price, $3. 

This is a new edition of Maxton’s Manual, a 
work of English origin, the new edition having 
been revised and some new material added by 
Lieutenant-Commander G. C, Malden of the British 
Navy. The book covers the subject of mechani- 
eal drawing in a conventional way. The new 
matter that has been added deals specifically 
with the laying out of propellers. 


Modern Work-shop Practice. By Ernest Pull. 
671 pages, 514 by 8% inches; 542 illustrations. 
Published by the D. Van Nostrand Co., 8 
Warren St., New York City. Price, $5. 

This book, compiled and prepared by an En- 
glish author as a text-book, covers briefly a great 
number of subjects relating to machine shop 
practice. The present edition, which is the sixth, 
has been rewritten and considerably enlarged. The 
chapter on measuring tools and measuring ma- 
chines, for example, includes descriptions of some 
of the very accurate measuring machines recently 
introduced by British manufacturers. Gaging 
and gaging systems have been referred to in 
greater detail than in the past, and a number of 
the other chapters have been enlarged. 


Machinists’ and Draftsmen’s Handbook. By 
Peder Lobben. 487 pages, 4% by 7% inches. 
Published by the D. Van Nostrand Co., 8 
Warren St., New York City. Price, $3. 

This is the third edition of Lobben’s Hand- 
book. The first edition appeared in 1899, and 
was republished in 1910 in a second edition, which 
was considerably enlarged. In the present edi- 
tion a few of the tables in the steam section have 
been revised and the electrical formulas have 
been made to conform to the new standardization 
rules. The book deals with arithmetic, algebra, 
logarithms, weights and measures, geometry, 
strength of materials, mechanics. mechanical 
power transmission, screws. pipes hydraulies, 
steam, and electric terms, and contains a few 
shop notes and directions for blueprinting. 
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By Thomas T. Dyre. 234 
inches. Published by the 
Fifth Ave., New York 


Engines and Boilers. 
pages, 544 by 8% 
MacMillan Co., 64 
City. Price, $3.50. j 

This is a text-book on engines and _ boilers 
which is intended for use in engineering schools 
that offer an elementary course in heat engines. 

No attempt has been made in this book to cover 

the more advanced work in thermodynamics or 

to give an exhaustive treatment of the subject 
of heat power. The author is dean of the College 
of Engineering of the State University of New 

Mexico, and was formerly assistant professor of 

mechanical engineering at Purdue University, and 

his work is the result of experience gained in 
teaching classes in engines and boilers and in 
allied subjects at Purdue University. The ma- 
terial is divided into eleven chapters dealing with 
the following subjects: Pressure, Temperature, 
and Heat Units; Fuel; Steam; Boilers; Boiler 

Accessories and Auxiliaries; the Steam Engine: 

Common Types of Steam Engines; Valves; Gov- 

ernors; Steam Turbines; and Gas Hngines. 


NEW CATALOGUES AND 
CIRCULARS 


Westinghouse Electric & Mfg. Co., Hast Pitts- 
burg, Pa. Catalogue 6-M, entitled “Westinghouse 
Line Material for Mines.” 

Electric Controller & Mfg. Co., Cleveland, Ohio. 
Cireular entitled ‘‘A New Motor,’’ illustrating the 


features of the Type NC squirrel-cage induction 
motor made by this concern. 
Hobart Bros. Co., Troy, Ohio. Folder entitled 


“HB Constant Potential Battery Charger,”’ de- 
scribing the new and improved battery charging 
equipment built by the company. 


Sprague Electric Works of General Electric 
Co., 627 W. 34th St., New York City. Bulletin 
68912, illustrating and describing Sprague elec- 
trie Type WX worm drive hoists. 


New Departure Mfg. Co., Bristol, Conn. 
Loose-leaf sheets Nos. 147FE and 148F8, illus- 
trating the application of ball bearings in motor- 
generator sets and induction motors. 


Roller-Smith Co., 233 Broadway, New York 
City. Bulletin 250, illustrating and describing 
the company’s portable direct-current galvano- 
meters known as Types LGD and KGD. 


Pawling & Harnischfeger Co., Milwaukee, Wis. 
Bulietin 3-T, illustrating and describing the No. 
8-T table type horizontal boring, drilling, and 
milling machine, built by this company. 


General Electric Co., Schenectady, N. Y. Bul- 
letin 47606, entitled ‘‘Relays,’’ dealing with the 
operation and general application of relays. Bul- 
letin 44015, entitled ‘‘Safety Car Equipment.”’ 


Bausch & Lomb Optical Co., Rochester, N. Y. 
Booklet entitled ‘‘What Lens Shall I Buy?’’ 
This publication includes both a complete cata- 
logue of lenses and a compendium of lens. appli- 
cations. 

Bristol Co., 


of Bristol pyrometers. 
68 pages, is profusely illustrated, 


Waterbury, Conn. Catalogue 1401, 
This catalogue consists of 
and contains 


much valuable information on the subject of 
pyrometers. 

Schutte & Koerting Co., Philadelphia, Pa. 
Bulletin 8 G, illustrating and describing Schutte 


regrinding swing gate valve, designed for steam 
pressures up to 300 pounds per square inch and 
temperatures up to 750 degrees F. 


Cleveland Engineering Institute, 8120 Buclid 
Ave., Cleveland, Ohio, 30oklet entitled ‘The 
School of Greatcr Opportunities,’’ describing the 
courses given in this institute, which specializes 
in teaching heating and ventilating engineering. 


Precision & Thread Grinder Mfg, Co., 1 S. 21st 
St., Philadelphia, Pa. Folder illustrating and 
describing the company’s multi-graduated pre- 
cision grinder, precision thread lead variator, and 
permanent alignment wheel-truing head. A _ par- 
tial list of the users of the company’s products 
is also given. 


Ingersoll Milling Machine Co., Rockford, Il. 
Folder illustrating and describing the milling of 
impeller bodies for blowers, as it is being done 
in one of the largest blower shops in the country 
on Ingersoll milling machines to an accuracy of 
plus or minus 0.003 inch over the entire form 
of the impeller body. 


Whiting Corporation, Harvey, Ill. Catalogues 
161 to 164, illustrating and describing, respect- 
ively, ladles, tumbling mills. core oven eauip- 
ment, and trucks and turntables. Each of these 
catalogues is profusely illustrated, showing not 
only detail pictures of the equipment but also 
illustrations of installations. 


Shepard Electric Crane & Hoist Co., Montour 
Falls, N, ¥. Folder illustrating and describing 
the Shepard electric ‘‘Liftabout,’’ a small electric 
hoist designed for the smaller load-moving and 
lifting jobs, such as three, four or five men are 
ordinarily able to do. This hoist is made in 
eapacities up to 2000 pounds. 


Wiesman Mfg. Co., 14 N. Canal St., 
Ohio. Cireular of Wiesman safety guard for 
punch presses, illustrating and describing the 
improved type of Wiesman safety guard. The 
circular also gives instructions for ordering these 
safety guards, specifying what data should be 
given in order that the right type of guard may 
be supplied. 


Dayton, 
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Winfield H. Smith, 
N. Y., Catalogue 20, descriptive of a full line 
of power transmission machinery,  ineluding 
grooved iron pulleys, crown faced pulleys, hang- 
ers, pillow blocks, reducing gears, ete. Data 
are also given for arbor presses, and revolving 
display tables. Dimensions and price lists are 
given. 

Willson Goggles, Inc., Reading, Pa. Folder 
illustrating and describing Willson respirators for 


10-16 Lock St., 


dusty work. Price list of satety goggles and 
respirators for dusty work. Folder illustrating 
and describing helmets and hand-shields for 


electric welding. Catalogue illustrating and de- 
scribing the different types of safety goggles 
manufactured by the company. 


Midwest Steel & Supply Co., Inc., 28 W. 44th 
St., New York City. [Folder illustrating and 
describing the Midwest transmission steel see- 
tions for anchoring shaft hangers, cables, and 
piping, and for fastening sprinklers and lighting 
and similar equipment. These transmission steel 
sections are made in what is known as ‘“‘box’’ 
rail, ‘‘L’’ rail and steel stringer sections. 


Reeves Pulley Co., Columbus, Ind. Booklet 

entitled ‘‘Hngineer’s Manual,’’ listing the com- 
plete line of variable-speed transmissions built 
by the company, pointing out their various uses, 
and giving mechanical data pertaining to them, 
The company has also brought out a catalogue 
entitled ‘‘Reeves Wood Split Pulleys,’’ describing 
aml illustrating this type of pulley and showing 
illustrations of its application. 
; Electric Furnace Co., Salem, Ohio. Cireular 
illustrating and describing Baily electric furnaces 
for melting non-ferrous metals, calling attention 
to what alloys they are melting, what products 
they are producing and what the users think of 
them. Also circular of some of the many types 
of electric enameling, annealing, and heat-treat- 
ing furnaces that have been installed by the 
company during recent years. 


B. F. Sturtevant Co., Hyde Park, Boston, 


Mass. Engineering bulletin dealing with pneuma- 
tic collecting and conveying. This bulletin of 
72 pages contains 33 pages of Pictures and 


diagrams, and 17 pages of tables, indicatin hi 
, ‘ ’ Ow 
to find the size of fans, the é 


revolutions per minute, and horsepower for any 


system, cubic feet of air handled per minute, 


and size of pipes and ducts used, together with a 
great deal of other useful data. ? 


Mehl Machine Tool & Die Co., 547 BH. First Ave., 
Roselle, N. J. Catalogue entitled ‘Tool Service,” 
illustrating by interior views of the company’s 
shops the facilities that the company has for 
doing special tool work. It deals specifically 
with the work being done in the design and 
making of jigs, fixtures, dies, gages, and special 
machines, and illustrates some of the equipment 
that has been built by the company. 
tions and descriptions of the designing depart- 
ment, pattern shop, and inspection department 
of the company complete the catalogue. 

Jacobs Mfg. Co., Hartford, Conn. Booklet en- 
titled ‘‘The Backbone of Automotive Service.” 
The object of the booklet is to’ promote a more 
general appreciation of the importance of ade- 
quate shop equipment in automotive service 
stations and repair shops. It makes a strong 
point of the fact that adequate machine tool 
equipment is a necessity for profitable work in 
this field, and then refers specifically to some 
of the essential machine tools in the service 
plant—the lathe, drilling machine, portable elec- 
trie drill, cylindrical grinding machine, cylinder 
grinder, apd arbor press. 

Lovejoy Tool Co., Inc., Springfield, Vt. Cata- 
logue of positively locked inserted-tooth milling 
cutters, illustrating and describing the various 
classes of milling cutters manufactured by the 
company, including face milling cutters from 614 


to 18 inches in diameter; side milling cutters, 
from 6 to 14 inches in diameter; plain milling 
cutters, from 6 to 16,inches in diameter; and 


plain arbor mills from 41% to 12 inches in diam- 
eter. In addition, the catalogue illustrates and 
describes staggered-tooth grooving mills, deep 
slotting cutters, stellite blades, taper shank ar- 
bore. and multiple cutter boring heads. 

‘ Chambersburg Engineering Co., Chambersburg, 
Dale 
company’s steam drop-hammers, one of _ the 
special features of which is that they have par- 
allel adjustable type guides with large vees, pro- 
viding a large wearing surface. The guides can 
be removed without removing the ram. As the 
lower portions of the guides are subjected to the 
greatest wear, upper and lower horizontal adjust- 
ing shoes are provided, which are regulated from 


suction, volume, 


Tilustra-— 


Buffalo, — 


Bulletin 67, illustrating and describing the — 


the side of the hammer for adjusting the guides — 


very accurately, as is required in matched die 
work, These shoes can be removed without dis- 


turbing the guides. , 


A. W. Cadman Mfg. Co., Pittsburg, Pa. Engi- 
neering bulletins M-1 and M-2, containing tech- 
nical data on bearing metals obtained from actual 
tests. The information contained in Bulletin M-1 
includes requirements of a bearing metal and 
properties of Cadman metals—hardness and com- 
pressive strength, relative wear, coefficient of fric- 
tion, ability to hold an oil film under adverse 
conditions, plasticity, heat conductivity, uni- 
formity, and tensile strength and bonding proper- 


ties. Bulletin M-2 treats of types of. bearing 
metals, requirements of a bearing metal, alloys 
and the theory of bearing metals, friction in 


bearings, and permissible bearing pressures. 
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An Original Analysis 
of Chain and Sprocket 
Action 


By G. M. BARTLETT 
Chief Engineer, 
Diamond Chain & Mfg. Co., 
Indianapolis, Ind. 


having ten teeth may be compared with the action of 

a non-slipping belt traveling over a ten-sided prism. 
The action of the belt would not be as smooth as if the 
prism had twenty sides, nor would the action over a twenty- 
This is 
the reason that the use of sprockets having less than twelve 
or fourteen teeth is not usually recommended by chain drive 
engineers. Nevertheless, it can be shown that a pair of 
splockets with a low number of teeth and the proper center 
distance can be more efficient than a pair with a larger 
number of teeth and the wrong center distance. It would 
not be correct, therefore, to say that under no circumstances 
should a sprocket be used with less than twelve teeth. 


OD action of a chain as it travels over a sprocket 


Cause of Fluctuations in Angular Velocity 


The conditions that cause fluctuations in angular velocity 
can best be illustrated by diagrams in which the sprockets 
are shown as polygons. The number of sides in each poly- 
gon represents the number of teeth in the Sprocket, and the 
length of each side is equal to the pitch. The action that 
takes place in all sprockets is most clearly shown by assum- 
ing a very low number of 
teeth, as, for instance, three, 
four or six. 


Low Numbers of 
Teeth and Incorrect 
Center Distances as 
Causes of Appreciable 
Variations in Angular 
Velocity and a Re- 
duction in Efficiency 


Hence the angular velocity of the driven wheel at this 
instant will be only seven-tenths the angular velocity of 
the driver. After the driver has turned through about one- 
eighth revolution, the roller C will be on top, and the link 
IA will be nearly horizontal. The relation will then be 
reversed, and the driven wheel will have increased its 
angular velocity so that it will be about 1.4 times the veloc- 
ity of the driver. In another one-eighth turn the driven 
wheel will again be running slow, and so on. The total 
variation in the speed of the driven wheel is in this case 
0.7 to 1.4 or 1 to 2. As the number of teeth is increased 
this variation becomes less pronounced. 

In Fig. 2 is shown the same pair of sprockets with the 
center distance increased by about one-half the pitch, and 
with one link added to the total length of the chain. In 
this case MA and ND always make the same angle with 
the driving strand AD of the chain, and being of the same 
length, the angular velocity of the driven sprocket is at 
all times exactly equal to that of the driver; hence, instead 
of a 100 per cent fluctuation in speed there is no fluctuation. 
Moreover, the conditions in Fig. 2 allow the use of a chain 
whose length is a multiple of twice the pitch, while in Fig. 1 
an offset link is required, the 
chain length being an odd 
multiple of the pitch. Further- 


Fig. 1 shows a four-toothed 
sprocket driving another four- 
toothed sprocket. Since the 
number of teeth is the same 
in the two wheels, the driven 


sprocket will make exactly 
one revolution for every 
complete revolution of the 
driver; also the driven 
sprocket will make exactly 


one-quarter of a revolution for 
every one-quarter revolution 
of the driver. But for any- 
thing less than a quarter of 
a revolution this is not true. 
Let us suppose that the driver 
is turning with a uniform 
angular velocity. In the posi- 
tion shown, NK is only about 
Seven-tenths as long as MA. 


This article on chain drive efficiency illustrates 
the practical value in engineering work of an- 
alyzing carefully every element that may prove 
of importance. While the power losses in 
well-constructed chain drives are very slight, 
it is an interesting fact, as shown by this 
analysis and by actual tests, that the efficiency 
may be considerably increased under certain 
conditions by merely changing the center dis- 
tance whatever slight amount is required to 
avoid fluctuations in the angular velocity of 
the driving and driven sprockets. The effect 
of such fluctuations on the efficiency of differ- 
ent classes of sprocket combinations is dealt 
with in this important contribution to the lit- 
erature on the correct design of chain drives. 


more, the non-driving strand 
of the chain in Fig. 2 is always 
of the same length, while in 
Fig. 1 it is alternately tight 
and slack during every one- 
eighth part of a turn of the 
sprockets. If the number of 
teeth in the two equal sprock- 
ets is odd, the same conditions 
would hold; hence, the follow- 
ing general rule: 

When two sprockets have 
the same number of teeth, the 
condition for no fluctuation in 
the angular velocity of the 
driven wheel and no whipping 
of the slack strand of the chain 
is that the center distance 
must be an exact multiple of 
the pitch. 


170 


When the velocity ratio is 
not 1 to 1, it is impossible 
to obtain a theoretically uni- 
form angular velocity ratio, 
although if the number of 
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The percentage of varia- 
tion equals 


OA + SE 
100 See 


teeth is large enough and the 
chain sufficiently long, the 
elasticity of the chain may be 
sufficient to absorb the slight 
variations in velocity that 
theoretical conditions would 
produce. 


Determining Maximum and 
Minimum Speed Variations 


Fig. 3 illustrates a general 
case where the velocity ratio 
is not 1 to 1 and where the 
center distance is such as to 
produce the maximum varia- 
tion in the angular velocity 
of the driven sprocket. If 
lines SB and OC are drawn 
through the center of the two sprockets perpendicular to 
the center line BC of the chain, the distance from B to 0 
is the span of the chain. In Figs. 3 and 4 this span is not 
an exact multiple of the pitch, but is so chosen that when 
the distance from O to the chain is a minimum, the distance 
from S to the chain is a maximum, and vice versa. Fig. 4 
is the same as Fig. 3, except that the chain rollers have been 
advanced through a distance of one-half the pitch. For the 
position shown in Fig. 3, the speed of the driven wheel is a 


Figs, 1 and 2. 


OC 
minimum, the velocity ratio being ——. For the position 
SB 
shown in Fig. 4, the speed of the driven wheel is a maxi- 
OA ; 
mum, the velocity ratio being ——. 
SH 


The variation in the speed of the driven wheel for these 
two positions equals (OA + SH) — (OC - SB). 
The ratio of this variation to the minimum speed equals 
(OA + SE) — (OC + SB) 


OC + SB 


ANGULAR VELOCITY 
RATIO=1,90 


FLUCTUATION IN ANGULAR 
VELOCITY RATIO= 33.79% 


FIG, 3 


4.514 X P 


ANGULAR VELOCITY 
RATIO = 1.42 


FLUCTUATION IN ANGULAR 
VELOCITY RATIO=33.79, 
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Figs. 3 and 4, Diagrams illustrating Two Cases in which the Center 
Distance is Such as to produce a Maximum Variation in 
Angular Velocity 


Sprockets shown as Polygons to illustrate Fluctuations 
in Angular Velocity 


CENTER DISTANCE — OC ~— SB 
2.5 XP 
100 
10 
(OC + SB) (SH ~ OA) 
100 
= 1 
(OC + OA) (SE + SB) 
100 
— 100 
180° 180° 
cos —— X cos 
n N (1) 


In Fig. 5 the center distance 
is such as to make the chain 
span an exact multiple of 
the pitch. In this case the 
speed of the driven wheel 
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OA Oc 
varies between as a maximum and as a minimum. 
ee NB SH 
(Dimensions OC and S#H correspond to those in Figs. 3 
and 4.) 
OA OC 
The variation in the speed of the driven wheel = —— — —., 
SB S88 


The ratio of this variation to the minimum speed equals 
(OA == SB) — COCE = Sis) 


OC + SE 


OA + SB 
The percentage of variation = 100 {| ———————1 
OC + SH 


SH — SB cos (180° -- N) 
=== 11D) x( —1) =10 x( Fey 


OC = OA cos ( 180° = n) 


Relation between Velocity Changes and Efficiency of 
Chain Drives 
The accompanying table shows the percentages of varia- 
tions in angular velocity for various combinations of teeth. 
The upper figures (calculated from Formula 2) represent 


| 
| 
ar 2 4.025 X P 


8 TEETH 


ANGULAR VELOCITY 
RATIO =1.53 


FLUCTUATION IN ANGULAR 
VELOCITY RATIO = 14.29% 
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Fig. 5 Center Distance which makes Span AB of Chain an Exact Mul- 
tiple of the Pitch. Fig. 6, Factors Required when calculating 
Center Distance for Highest Efficiency 
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TABLE GIVING PERCENTAGES OF VARIATION IN SPROCKET SPEED FOR VARIOUS 
COMBINATIONS OF TEETH 


No, of Teeth on Smaller Wheel 


ener 
Combinations allowable only when fared 
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Speed variation reduced 
from 1 to 214 per cent 
by proper center adjust- 
ment. 
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Combinations which are bad under 


These combinations are good, and little is gained by adjustment 
any condition. 


of centers for reducing velocity fluctuations. 


the percentages of variation in the angular velocity of the Four General Classes of Tooth Combinations 
driven wheel when the span of the chain is an exact multiple . ee : 
of the pitch, and the lower figures (calculated from Formula Assuming that a speed variation of more than 3 per cent 


1) represent the percentages of variation when the span is is undesirable and that a 1 per cent reduction in speed 
an odd multiple of one-half the pitch. Tests of a drive in variation is worth considering, an examination of the table 
which 14 and 14 teeth were used, showed that the efficiency Teferred to will enable us to divide all tooth combinations 
was increased 5.6 per cent by changing from 30%4-inch cen- into four classes, as indicated by the division lines. 


ters to 30-inch centers, the pitch being 1144 inches. The same Class 1—The following combinations are bad under any 
test made with equal sprockets of 64 teeth showed an in- Condition: 
crease in efficiency of 0.5 per cent. These figures are so 6 teeth combined with 7 or more teeth 
close to those given in the table as to be significant, and 8 teeth combined with 12 or more teeth 
assuming a probable error of at least 0.3 per cent in the 9 teeth combined with 14 or more teeth 
results of these efficiency tests, we might conclude that the 10 teeth combined with 16 or more teeth 
approximate gain in efficiency due to a proper adjustment of 12 teeth combined with 30 or more teeth 
centers is as follows: Class 2—The following combinations of teeth are allowable 
Percentage of gain in efficiency equals only when the center distance is properly adjusted: 
100 X sin (180° = N) X tan (180° +N) 6 teeth combined with 6 teeth 
eee 3 5 i Se ee 8 teeth combined with 8 to 10 teeth 
cos (180 ° = n) 9 teeth combined with 9 to 12 teeth 
This is the difference between Formulas (1) and (2). 10 teeth combined with 10 to 15 teeth 
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12 teeth combined with 12 to 28 teeth 
14 teeth combined with 14 to 30 teeth 
15 teeth combined with 15 to 24 teeth 
16 teeth combined with 16 to 21 teeth 
18 teeth combined with 18 teeth 

Class 3—The following combinations are allowable without 
special adjustment of centers, but if centers are properly 
adjusted there will be a reduction of from 1 to 2.5 per cent 
in speed variation: 

15 teeth combined with 28 to 30 teeth 
16 teeth combined with 24 to 30 teeth 
18 teeth combined with 20 to 30 teeth 
20 teeth combined with 20 to 30 teeth 
24 teeth combined with 24 to 30 teeth 
30 teeth combined with 30 teeth 

Class 4—The following combinations are good, and very 
little is gained by an adjustment of centers for reducing 
fiuctuations in angular velocity: 14 or more teeth combined 
with 31 or more 
teeth. 

Thus it appears 
from the foregoing 
thata pair of sprock- 
ets with 9 and 12 
teeth having the 
center distance 
properly adjusted 
produces less speed 
variation than a 
pair of sprockets 
that have 15 and 20 
teeth and improper 
center distance. 


Calculating Center 
Distance for Highest 
Efficiency 


If line EG (see 
diagram Fig. 6) 
is drawn parallel 
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Center Distance Based on Maximum Uniformity of Sprocket 
Speed and Minimum Slack in Chain 
Now the effect of this careful adjustment of centers is. 
generally to introduce an extra amount of slack in the non- 
driving strand of the chain. We will therefore investigate 
the conditions under which it is possible to obtain the mini- 
mum variation in angular velocity and at the same time 
eliminate the slack in the non-driving: strand of the chain. 
Let m = number of teeth in smaller sprocket; 
N =number of teeth in larger sprocket; 


P= pitehs 
d = pitch diameter of a sprocket with n teeth of 1-inch 
pitch; 


D = pitch diam. of sprocket with WN teeth of 1-in. pitch; 

M=—angle included between the line of centers and 
either strand of the chain; 

kK = an integer, the value of which depends upon con- 
ditions as explained later. 


In addition, # and 
y are to equal, re- 
spectively the nu- 


merator and de- 

nominator of the 
n 

fraction—when re. 
N 


duced to its lowest 
terms. 


Thus, if n=14 
n 14 
and N = 35,—=>=— 
N 35 
2 
= -—=, then 2) — 2 
5 
and y=b5. 


Case 1—If N— 
n is even, and y— 
x is odd, then the 
angie M can be any 


to the tight side ieee 180% 
BA of the chain, a ae 

and C'A and a8 va K degrees, except that 

each perpendicular Machinery{ sin M must not ex- 
to BA, then ECG 1 ae 
. : s . : - . . . . . 1 1 

will be a right tri- Fig. 7, Graphical iene corte a aees Acer iad! ap Maximum Uniformity of ceed ‘ where 
angle, and D,+d, 

(D— d)? D, and d, are outside diameters of the two sprockets. When 

EO=vyV GE?+ 0? = J DNB Be this value of sin M is reached the sprockets will touch each 

4 other. : 


=—'¥% vy 4X AB? + (D—d)? (3) 


where D and d are the pitch diameters of the two sprockets 
and the span AB is an exact multiple of the pitch. 

Example—Suppose it is proposed to install a chain drive 
with sprockets having 24 and 14 teeth, 2-inch pitch, and a 
center distance of about 141%4 inches which is capable of 
being changed slightly. What is the nearest center distance 
to 141%4 inches that will make the span of the chain an exact 
multiple of the pitch? 

Solution—In Fig. 6 AB is evidently a little less than the 
center distance, and since it must be a multiple of the pitch 
which is 2 inches, its value must be taken as 14. Then, 


ACA Bt 4 196) == 1 84D = 153236 ands d= 8.988 
Pitch of chain 


The sprocket pitch diameter = 
sin (180° + No. of teeth) 


Therefore in this example, 
EC=%% vy 784 + 40.132 = 14.854 inches 


Hence, if the center distance is exactly 14.354 inches, the 
span of the chain will be exactly 14 inches or 7 pitches, and 
the variation in angular velocity will be a minimum. 


Case 2—If the conditions do not fall within Case 1, the 


90a 
angle M will be an odd multiple of —— degrees; but sin M@ 
n 
IDk, aay ay : 
must not exceed —————_. 
D,+ 4, 


Example of Case 1: »=16; N = 24) c®=25 7 — 5: 

Erample of Case 2: n=18; N30; 2—3 

The span of the chain in pitches will be the integer near- 
est to the value obtained by the following formula: 


1 
Span in chain pitches = ——_(D—d) cot M (4) 
2 
1802 
where M is degrees multiplied by 1, 2, or 3 for Case 1, 
a 
90x 
and —— degrees multiplied by 1, 3, or 5 for Case 2. 
n 


The center distance in pitches equals 


1 
A (span, in pitches)? + ——(D—d)? (5) 
4 Pp} 
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The chain length in pitches equals 


Nap Ry se) 


2 X Span, in pitches + (6) 


2 
where K is either 1, 2, or 3 for Case 1 and either 1, 3, or 5 
for Case 2. 

Example—Let it be required to find all of the center dis- 
tances for a chain drive in which the velocity variations 
will be a minimum with no slack in the non-driving strand 
of the chain, where the sprockets have 13 and 26 teeth, and 

n 13 1 
Then — = == 
N 26 2 

Since N—vn is odd, the problem comes under Case 2. 
The pitch radii of the sprockets are 8.2965 and 4.1785 inches, 
respectively; therefore 

1 90 el 
Span = —— X (16.593 — 8.357) X cot 
2X2 13 
= 2.059 cot 6 deg. 55 min. 23 sec. 
= 2.059 X 8.23857 = 16.95 
= 17 pitches 


the pitch is 2 inches. 1G — ands yi—— 2. 


il 
Center distance =| 172 + —— X 8.236? = 17.124 pitches 
4x4 
= 17.124 X 2 or 34.248 inches 
26+13 1(2—1) 
Chain length = 2 X 17 + + == 
2 2 


34+19.5+05—54 pitches = 108 inches 
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pitch. This point EH will be the center of the smaller 
sprocket, and HOC will be the center distance, provided the 
radii, such as 0-10 and O-22 actually coincide. 

If these radii do not exactly coincide, move the point H 
toward F' a distance equal to one-quarter of the sum of the 
distances between the radii, as measured at the inner and 
outer circles (that is, their distance at 10 and 22 in this 
case). Then EH, C will be the correct center distance. There 
will be as many solutions as there are pairs of like num- 
bered radii that coincide, or nearly coincide—limited, how- 
ever, by the interference between sprockets with center dis- 
tances less than the sum of the two radii. 

The elimination of all slack in a chain is not of vital 
importance except in certain cases. Often a reasonable 
amount of slack produces quieter action and lessens the 
tendency of the chain to “whip.” Wherever the larger 
sprocket has 30 teeth or less it will pay to give attention 
to the center distance which makes the span of the chain an 
exact multiple of the pitch and reduces the fluctuations in 


angular velocity ratio. 
* * * 


STRENGTH OF WOODEN CRATES FOR 
SHIPPING 


The United States Forest Service, in its forest products 
laboratory at Madison, Wis., has made some experiments to 
determine exactly what construction for crates used for 
shipping machinery and other products is the strongest 


Fig. 1. Crate that is weakly braced Fig. 2. 


If a second solution is possible, the angle M will be 3 X 6 
degrees 55 minutes 23 seconds; or 20 degrees 46 minutes 9 


D,— d, 
seconds, and its sine will be less than Sin 20 
D,+ a; 
D, ae a, 
degrees 46 minutes 9 seconds — 0.3546 and = 0.3095 
D,+4d, 


Hence a second solution is not possible. 
Graphical Method of Determining Center Distances 


With any point C as a center (Fig. 7) draw the two half 
pitch circles GAB and HIK. Divide the smaller semicircle 
into » equal parts and the larger semicircle into N equal 
parts. Number these points of division consecutively in re- 
verse order beginning with H and G. From these points of 
division draw radial lines as shown, toward the center (, 
filling about one-third of the semicircles. Note where two 
even numbered or two odd numbered radii coincide, or 
nearly coincide. (Pay no attention to coincident lines which 
are not both odd or both even numbered.) On such a co- 
incident pair of radii lay off a distance WJ equal to the 
radius of the smaller circle and draw JT perpendicular to 
WO. Lay off KF equal to WJ and draw FQ perpendicular 
to HK. Measure FS and take a point HZ on FQ as near S as 
possible, but such that FH will be an exact multiple of the 


Crate having Maximum Rigidity 


Machinery 


Combination Diagonal and Parallel Bracing 


type and will require the least amount of lumber. The 
views in the accompanying illustration show three different 
types of crates. Fig. 1 shows a crate which appears to be 
very strong, because of the amount of wood used, but tests 
have shown that crates so braced are weak in the diagonal 
direction of the faces, and are likely to give trouble during 
transportation. 

The best crate to use, as far as strength is concerned, is 
that shown in Fig. 2, which has diagonal braces on all six 
sides, giving the maximum rigidity for a minimum amount 
of lumber. Crates so braced withstand with considerably 
less distortion a diagonal compressing force than do crates 
constructed as in Fig. 1. 

The combination of diagonal and parallel slat bracing 
shown in Fig. 3 makes the crate more rigid than parallel 
bracing alone, but not so rigid in all directions as cross 
bracing on the six sides. It may be found an advantageous 
construction in packing contents which need protection on 
the sides and are rigid enough themselves to withstand 
stresses in the direction in which the crate is weak. 


Fig. 3, 


* * * 


During the first six months of the present year, the loss 
in wages due to strikes in the state of Pennsylvania alone 
was $117,500,000, exclusive of the railroad shopmen’s strike. 
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Grinding in the Railroad 


Industry 


Truing Worn Piston-rods—Grinding Guide Bars, Axles, 
Pins, Valve Gear Links, Slide Valves, and Car Wheels 


By the Engineering and Educational Departments of the Norton Co. 


Worcester, Mass. 


into three principal classes—those engaged in (1) the 

manufacture of rolling stock; (2) the repair of rolling 
stock; and (3) the manufacture of rails, switches, cross- 
overs and other track equipment. In the manufacture of 
rolling stock, many of the grinding operations are practi- 
cally of the same nature as those performed in railroad 
repair shops, and this article will be confined chiefly to the 
latter, in view of the fact that most railroad shops are 
engaged in repairing. On the average, every locomotive 
in the country is dismantled for repairs once every year. 
The severe strain upon every moving part either wears or 
distorts it so that repairs are necessary. 

In former years the machining of locomotive parts was 
thought of as a semi-precision operation. Now, with the 
advent of the grinding machine, much closer limits can be 
adhered to with little effort, and this improved quality of 
workmanship has been obtained, in many instances, in con- 
junction with greater efficiency. Grinding is applied in the 
production of new work and in connection with repairs as 
a means of truing worn surfaces of both hardened and 
unhardened parts. In performing this truing operation, 
it is usually essential to remove as little metal as possible, 
as in the case of piston-rods, links, etc., in order to prolong 
the life of whatever part is made true by the grinding 
operation. Grinding is the ideal method of truing such 
parts as rods, pins, bushings, guide bars, slide valves, links, 
or other parts that 
become worn from 
rubbing or sliding. 

Piston-rods wear 
out of round and 
shoulders are formed 
at points represent- 


G inte belonging to the railroad industry may be divided 


ing the limits of 
travel through the 
packing. They are 


usually reground 
without removing 
the pistons from the 
rods. Sometimes the 
rod is first rough- 
turned in a lathe, but 
usually this opera- 
tion is unnecessary 
and the rod is ground 
in one operation on 
a cylindrical grind- 
ing machine. In 


twenty minutes the Fig, 1. 


Retruing a Worn Piston-rod by Cylindrical Grinding 


whole rod can be finished, removing just enough stock from 
the diameter to true the rod, which is made round to within 
0.0005 inch and with practically no taper. A _ piston-rod 
can be repaired in this manner many times before it has 
to be scrapped, less metal being removed by grinding than 
by turning and filing. An alundum or some other aluminous 
abrasive wheel should be used. Ordinarily, a wheel 24 inches 
in diameter by 3 inches thick, having a grain size of either 


No. 24 combination or No. 50 (half No. 46 and half No. 60) . 


and grade L in hardness, is satisfactory (Norton grading). 

A Norton grinder of the gap type is shown in Fig. 1 
truing a piston-rod at the Kingsland shops of the Lacka- 
wanna Railroad. In this particular instance, an alundum 
wheel of grain 6624 and grade K is used. A new end has 
been welded to this rod, but when the operation is simply 
that of truing, the piston head is not removed, and then 
the extra swing obtained with the gap grinder is required. 


Pin Grinding 
Many small cylindrical locomotive parts are ground. 
Most of them, such as link-block pins and cross-head pins, 
both tapered and straight, are casehardened and must be 
ground. Such parts are ground on machines smaller than 


those used in grinding piston-rods. Aluminous abrasive 
wheels of grain No. 50 or No. 60 and grade K are employed. 


This conforms with the theory of “‘softer wheels for harder 


material.” 


Grinding Valve Gear Links 


Links for the Walschaert or Stephenson valve motions 

$ must be accurately 
machined in order to 
obtain proper opera- 
tion of the valves. 
By means of a link- 
grinding machine 
such as the Hammet 
or Newton, this can 
be accomplished 
readily. The opera- 
tion of these ma- 
chines is such that 
an adjustable radius 
arm gives the proper 
circular motion to 
the links. A Hammet 
machine is shown in 
Fig. 2 grinding one 
section of a link of 
the assembled type. 


A Wactinery The arm that con- 
trols the circular — 
movements of the 
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Fig. 2. Grinding One Section of a Reversing Gear Link 


work-holding table extends out from the front of the ma- 
chine, and swings about a bearing or pivot, which is adjusted 
to suit the link radius. The lower section of the work- 
table operates with a reciprocating motion, and the length 
of stroke is controlled by adjustable dogs or tappets. Ma- 
chines of this type are also used for grinding solid or one- 
piece links which require a small grinding wheel because 
of the narrow clearance spaces at the ends of the link. 

A Newton link-grinding machine is shown in Fig. 3. The 
circular motion of the work-table is controlled by a pivoted 
arm as in the machine previously referred to. This pivot 
or bearing may be adjusted along its supporting rail by a 
rack and pinion. The spindle slide has a reciprocating 
motion of % inch, which permits using a wide wheel that 
will cover the entire surface to be ground. When smaller, 
narrower wheels are required, an intermittent vertical feed 
may be obtained. The spindle head is adjustable on ‘the 
upright for regulating: the depth of cut. In some railway 
shops it has been the practice first to plane these ‘radius- 
links” on a planer equipped with a radius attachment, and 
then finish them by draw-filing. This method, however, 
requires considerable time and is, of course, less accurate 
than grinding. 

Internal Grinding 


Holes in such parts as eccentric rod connections, valve 
motion links, reverse shaft bearings, side-rods, large bush- 
ings, etc., are ground most 
economically on a machine 
similar to the Heald cylinder 
grinding machine. In this 
machine a small wheel is 
mounted on a spindle which, 
in addition to rotating on its 
own axis, also travels in a 
circular path concentric with 
the circumference of the hole. 
The radius of the circular 
motion can be altered at will, 
by means of a micrometer 
adjustment, thus allowing for 
any size hole within the 
capacity of the machine. This 
type of machine allows the 
work to remain stationary, 
and is especially adapted for 
grinding parts that cannot 
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Fig. 4, An Example of Internal Grinding in a Railroad Shop 
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Fig. 3. Another Design of Link-grinding Machine 


be revolved readily, because of either their shape or size. 
The grinding of hardened steel bushings in the knuckle 
joint pin-hole of a connecting-rod illustrates the kind of 
work that cannot be revolved but is readily ground on a 
machine of the planetary type. Fig. 4 shows a Heald ma- 
chine grinding a reverse shaft bearing which is located 
at one side of a heavy cast-steel bracket. 


Surface Grinding Operations 


Guide bars which have become worn due to the travel of 
the cross-head can be trued economically on an open-side 
type of grinding machine. Fig. 5 shows a Diamond face 
grinder truing one of these worn guide bars. This particu- 
lar illustration shows a guide bar 5 feet 9 inches long, and 
7 inches wide. About 1/16 inch of stock is removed from 
the face, and 3/64 inch from the two sides, and the bars are 
finished at the rate of six in an eight-hour day. This ma- 
chine will remove about 0.003 inch of stock at each stroke 
of the table, and the wheel is dressed only twice a day. 

Fig. 8 illustrates the use of a face grinder for grinding 
the sides of connecting-rods. Four of these rods are ground 
simultaneously by holding them against the face of a large 
magnetic chuck. By grinding these connecting-rods, the 
allowance for finishing may be reduced from about 14 inch 
to 3/32 inch. Production was also increased from one rod 
in one hour twelve minutes to four rods in the same time. 

Face grinders have proved 
efficient for many other opera- 
tions in railroad shops, such 


as the grinding of slide 
valves, driving-box shoes, 
boiler supporting brackets, 


links, etc. A Bridgeport face 
grinder is shown in Fig. 6, 
grinding the sides of a pair 
of links. This operation is 
performed after the links 
have been casehardened. The 
wheel used in this particular 
instance is of the sectional - 
type as the illustration shows 

In general, the wheels used 
on face grinders are coarse 
and rather soft, because the 
contact area between the 
wheel and the work is rela- 
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tively large. The 
Norton Co. recom- 
mends grain No. 14 
or No. 16 and grade 
Lalundum for grind- 
ing soft steel under 
average conditions, 
and the same grain 
size with grade K 
erystolon abrasive 
for cast iron. 

Axle journals give 
the best service 
when ground cylin- 
drically. The smooth- 
er and more accurate 
any bearing surface 
is, the less the fric- 
tion will be, with a 
resulting improve- 
ment in wearing 
quality. Fig. 7 i‘lus- 


trates the grinding of the journal of a car wheel axle. 
Car wheel grinding has always been done to a great ex- 


Fig. 5, 
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Truing Worn Surfaces of a Guide Bar on a Face Grinder 
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No. 16 to No. 20 and 
in grades P and Q. 
Grades P and Q are 
harder than _ the 
grinding wheels or- 
dinarily used on cyl- 
indrical grinding 
machines. They are 
used because of the 
type of machine and 
method of applica- 
tion. The work in 
this case is not tra- 
versed, but the 
grinding wheel is fed 
straight in, so that 
the entire surface of 
the tread is ground 
with the full width 
of the wheel. 

The car wheels are 
usually not removed 


from their axles before grinding. During the grinding the 
car axles revolve on their journals rather than on centers. 


Fig. 6. Grinding the Sides of Links on a Face Grinder 


tent, but as yet not all car wheels are ground. Car wheels 
in general have soft iron centers with deeply chilled treads. 


It is economy to 
grind new wheels to 
prevent difficulties 
that arise from 
wheels being sligntly 
out of round. Used 
wheels that have de- 
veloped flat spots are 
economically sal- 
vaged by grinding. 


Owing to the fact. 


that the metal in 
this case is cast iron, 
carbide of silicon in- 
stead of aluminous 
abrasive wheels are 
used. On the Nor. 
ton car-wheel grind- 
ing machine (Fig. 9) 
wheels 24 inches in 
diameter by 4 inches 
thick are employed 
in grain sizes from 


Fig. 8. 


Face Grinder arranged 


Fig. 7, Finishing the Journal of a Car Wheel Axle by Grinding 


for grinding Sides of Connecting-rods 


On this account some vibration takes place, which tends to 
disintegrate the wheel structure, and this, together with the 


very great pressures 
applied to hasten the 
grinding necessitates 
the use of the very 
hard wheels men- 
tioned. Steel car 
wheels are ground 
with an aluminous 
abrasive, especially 
the so-called Davis 
wheel which has a 
manganese steel 
tread with a carbon 
steel center. 

Very little grind- 
ing is done on the 
ordinary steel rail 
which is turned out 
in the rolling mill, 
but cross-overs and 
frogs ‘and switches 
are made of manga- 
nese steel, owing to 
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the severe use to 
which they are sub- 
jected, and since 
this metal cannot 
be machined eco- 
nomically with 
steel tools, grinding 
wheels must be 
used. These man- 
ganese steel parts 
are cast in molds. 
The first operation, 
therefore, is to re- 
move the fins, gates 
and nails, by the 
use of swing-frame 
grinding machines 
(Fig. 10). Frogs 
and cross-overs are 
then generally fin- 
ished on a large 
planer-type surface 
grinding machine. 
The casting is 
clamped on _ the 
table of the ma- 
chine, and the tops 
of the rails are sur- 
faced (Fig. 11). The next operation is the grinding of 
the line or groove in which the flange of the car wheel 
travels. This groove must be ground to the proper shape 
and depth. The cross-over is so clamped on the table of the 
machine that the grooves are in alignment with the table 
slide, so that the grinding wheel will follow them. A wheel 
14% inches wide, properly shaped at the face, is generally 
used. Care must be taken to see that the grooves are ground 
to the same depth, and that one groove is not ground lower 
than another at the place of junction at the corners of the 
cross-over. This prevents jolting when the flange of the 
car wheel bears on the groove bottom just at the point of 
crossing. 

The sides of the eight ends must be ground smooth so 
as to make a proper seat for the fish plates (tie plates). 
The ends are also ground square so that a good butt joint 
will be made with the rail it ties to. Both of these op- 
erations are performed with portable grinding machines 
of the electric or pneumatic type, having wheels 8 or 10 
inches in diameter, or by the use of special precision 
machines. Often the stubs of large wheels can be util- 
ized for this work. In some plants precision grinding 
machines are not employed for surfacing and grooving 


Fig. 9. 
Treads as 


Fig. 10. 


Snagging a Cross-over by using Swing-frame Grinder 
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Duplex Type of Car Wheel Grinder which finishes Entire Surfaces of the 
Grinding Wheels 
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the cross-overs. In 
such cases the work 
isdone with swing- 
frame or portable 
grinding machines. 
Frogs and switches 
are likewise ma- 
chined by grinding. 

The limit of the 
application of the 
grinding machine 
in the railroad in- 
dustries has by no 
means been reached. 
Hach year adds 
new operations 
which formerly 
were accomplished 
by steel tools. 
Grinding wheels, 
both when used as 
precision tools and 
when used as tools 
for the rapid re- 
moval of metal in 


a rough, offhand 

method, are of 
are fed in ° 

great importance. 


Their success depends upon an intelligent understanding 
regarding their use. 


%* * * 


STANDARDIZATION OF ELECTRIC DRILLS 


What are believed to be the first standards for portable 
electric drills were adopted by the Electric Power Club on 
August 20, and are printed in Bulletin 7900, issued by the 
club. These rules are the nucleus of a complete group of 
electric tool standards, and what has already been accom- 
plished includes a definition of what constitutes a portable 
electric drill, test requirements of the motors, performance 
specifications for drilling, standard sizes of drills, and the 
information which should be given on drill name-plates. 

Electric drills are now widely used, not only for main- 
tenance work, but also very largely as tools of production. 
The users of electric tools have felt for some time that 
these devices should be standardized, and it was to meet 
this need that the Power Club’s Electric Tool Section, com- 
prising the representative portable electric tool manufac- 
turers of the country, has undertaken the work. The elec- 
tric drill standards will be published in the next edition 
of the Electric Power Club’s Handbook. 
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Fig. 11. Grinding Upper Surface of a Street Railway Switch 
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Shaper Table Supports 


Devices Employed by Various Manufacturers to 
Counteract the Downward Thrust of the Cut 


By FRED HORNER 


S the shaper has a work-table supported at one end 
pix only, like the knee on a milling machine, the tendency 
of the cutting pressure is to spring the table down- 
ward. In the milling machine, braces are added to tie 
the over-arm to the knee, and often the latter to the base, 
these provisions compensating largely for the one-sided 
design of the knee. In the shaper, this provision was ne- 
glected, until the introduction of high-speed steels and high 
production rates forced consideration of this matter. 


Points to be Considered in Providing a Support 


Part of the table deflection due to the pressure of the 
cut can be prevented by an improved design of the gib 
arrangements, in which the top gib is of wedge shape, so 
that additional stresses on the table help to pull it harder 
against the contact faces. With the draw-cut shaper, the 
thrust of the tool is directed toward the column, and there 
the table is pushed against the saddle. But no device en- 
tirely prevents deflection so long as the table is unsupported 
near the extended end, as even the weight of heavy work 
will produce some deflection. before the tool pressure is 
applied. An additional table support is therefore advan- 
tas-ous, not only to keep the table in the prceper position 
under all circumstances, but also to relieve the saddle cross- 
rail and fastening devices of unnecessary strain. 

The problem of supporting the table of a shaper is not 
quite the same as supporting the knee of a milling machine, 
because in the latter case the knee has no lateral move- 
ment. The shaper table has a lateral feed, and any support 
must allow for this movement. In some designs a machined 


base is furnished on which the support can run, while in 
others a narrow facing serves this purpose. There is much 
variety in the arrangements, the sliding action taking place 
on the base, on a ledge higher up, or on the under side of the 
table. If rigidity of construction is assured in any type 
of support, the next important thing is freedom from chips. 
In some designs where this vital point is neglected, the table 
is sprung upward by the supporting device riding on chips 
or grit. A further consideration in designing a support is 
whether it shall sustain only the downward thrust and the 
bending tendency, or whether it shall also take care of 
lateral and upward deflection due to cutting in those direc- 
tions. Some supports are arranged to meet these conditions. 


Simple Forms of Support 


A round bar is used as a support on machines built by 
the Cincinnati Shaper Co., a bracket being attached to the 
table as shown in Fig. 1. The bar is gripped in this bracket 
by tightening a screw after the bar has been brought down 
to rest on the machined surface of the base. In order to 
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Figs. 1 and 2, Simple Designs of Round-bar 


Supports for Shaper Tables, provided to eliminate Deflection caused by Overhang of the Table 
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SECTION X-X 


Machinery 


Construction in which Slipping of the Support is prevented 
by a Plunger engaging Notches on the Support 


Fig. 3, 


provide a larger sliding surface on the supporting member, 
some designers prefer a foot, as shown in Fig. 2, which 
also serves effectively to prevent tilting. The support in 
Fig. 1 is also often provided with a foot. That in Fig. 2 
is found on shapers made by Greenwood & Batley, Ltd., 
Leeds, England. 

The usual practice of holding the supporting bar by fric- 
tion alone is modified in shapers built by the American Tool 
Works Co., by having a series of notches and a locking 
plunger that afford a positive check to slipping. This con- 
struction is shown in Fig. 3. Near the bottom of the table 
a spring plunger A engages one of the notches along the 
bar, and the bar is then held firmly by means of bolt B 
which has a machined surface at the end that engages the 
bar. Any slight adjustment that may be necessary is made 
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Fig. 5, Example in which the Supporting Bar extends through a Sleeve 
in a Bracket mounted on the Base of the Machine 
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Bracket Support in which the Lower End slides on a V-shaped 
Strip attached to the Machine Base 


Fig. 4, 


by turning the split nut (C, which is locked in place by 
tightening screw D. The Smith & Mills Co. also utilizes 
a bar support, but instead of traveling on the base, it 
always remains in a central position under the tool, the 
under side of the table sliding on the cap of the support. 
The arrangement is shown in Fig. 5. The machine base 
is recessed at the front, and a bracket is mounted on ma- 
chined surfaces on each side. A sleeve set into a bearing 
at the top of the bracket permits vertical adjustments of 
the bar. This sleeve may be clamped in any required 
position. 


Designs in which Brackets are Employed 


In many instances a bracket of rectangular cross-section 
is substituted for the bar support, the bracket construction 


Machinery 


Fig. 6. Support for Shaper Table consisting of an Upright Bracket 


having Two Feet and Two Slots for Clamping Bolts 
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Fig. 7, 


being used to resist twisting stresses on the table. Some- 
times this design is adopted in order to obtain an increased 
area of the wearing surfaces. Methods of jointing the 
bracket and table together vary. Some bracket supports 
‘re bolted directly to an ordinary table without any special 
}rovision for the purpose, while in other cases slots, sur- 
iaces, or apertures are machined for the support. Fig. 6 
illustrates a plain two-slot bracket bolted to the front of the 
table on a large traversing-head machine built by Henry 
Holmes & Co., Halifax, England. This bracket has two feet. 
A similar example, but with a V-shaped foot having felt 
pads and sliding on a V-strip on the base is shown in Fig. 4. 
This design is found on shapers made by the John Bertram 
& Sons Co., Dundas, Ontario, Canada. The arrangement 
shown in Fig. 7, which transfers the clamping position 
from the front to the under side of the table, is a feature 
of the machines made by the Ormerods Tool Co., Ltd., Heb- 
den Bridge, England. The angle bracket materially stiffens 
the slotted upright. 


Machinery 


Fig. 8. Support extending into the Table so as to leave the Front 


Free from Obstruction 
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Machinery 


Design in which the Upright is attached to an Angle-bracket fastened to the Under Side of the Shaper Table 


Giving the upright an inside location offers a slight ad- 
vantage by leaving the front of the table practically clear. 
The Oldfield & Schofield Co., Ltd., Halifax, England, follows 
this method. From Fig. 8 it will be observed that the sup- 
port extends through the bottom of the table and is clamped, 
by means of a T-slot and bolt, to an angle bracket attached 
to the table. 

On Gould & Eberhardt shapers a lug is cast on the under 
side of the table as shown in Fig. 10. A finished surface on 
this lug affords a seat for the support, but instead of the 
latter being situated near the front of the table, a midway 
location is selected, so that the support will sustain much 
of the weight ordinarily placed on the cross-rail. The 
slotted upright has a series of serrations on each side of 
the opening and is fastened to the table lug by means of a 
stud bolt and a member which engages the serrations. Final 
adjustment for height is effected by set-screw A. The ma- 
chine base projects well forward and has T-slots for holding 
certain classes of work. 


Bigs o. 


Details of a Design which prevents both Lifting and Twisting 
of a Shaper Table 
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Fig. 10, 


Hachinery 


Construction in which the Support is placed Approximately Midway beneath the Table so that it sustains a Considerable Part of 


the Weight ordinarily borne by the Cross-rail 


_. The tables of Hendey shapers are also supported at about 


the center through the use of an angle bracket and a double- 
slotted upright, but instead of sliding the foot of the upright 
upon an exposed surface, a special channel-shaped guide 
is provided, as shown _in the heading illustration. The top 
lip of this guide acts as a guard against dirt and chips. 
The table in this view has an extension doweled and bolted 
to the front end to accommodate long work. 


Sliding Surfaces at Other Locations than at the Base 


The sliding face on the base is avoided in several designs 
by having an inverted strip slide on a bracket attached to a 


Fig. 11, 


fixed support bolted to the machine base. One such arrange- 
ment is illustrated in Fig. 11, the short angle-bracket A 
supporting the longer one B which is bolted to the table. In 
order to prevent the lifting or twisting of the table, the 
addition of a strip to resist such deflection is occasionally 
found advisable. The Streine Tool & Mfg. Co. employs the 
design illustrated in Fig. 9, which consists of the upright 
A, bearing strip B, and slide C. On the Queen City shapers 
a similar result is obtained by having a finished projecting 
lip at the bottom corner of the table, as shown in Fig. 12, 
and gibbing the slide casting to it. This prevents lateral 
or upward displacements and guards against chips. 
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An Example in which the Sliding Surface of the Support is brought close to the Under Side of the Table 
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Fig, 12, Support having a Casting at the Upper End that is gibbea 


to a Machined Lip on the Table 

Fig. 13 shows a radical difference in the location of the 
bearing surfaces, the adjustable section of the support reach- 
ing right up under the overhanging lip at the top of the 
table and being gibbed with a strip the full width of the 
table. This design is found on the larger sizes of machines 
constructed by the Davis Machine Tool Co. The smaller 
machines have the angular support illustrated in Fig. 14, 
which is bolted by means of two spreading feet to the 
cross-rail, and held rigid by a central foot which is sup- 
ported on a vertical face on the column. : 


Supports provided with Rollers 


Rolling contact is utilized only to a limited extent for 
the moving surfaces of shaper supports, and the choice 
varies between protected rollers on the foot and an inverted 
arrangement under the table edge. The simple design at 
A, Fig. 15, which is intended for a small shaper, is defective, 
because the roller rides over chips falling in its path. An 
end view of the roller is shown at C. By placing the roller 
under the table edge, the trouble from chips may be avoided. 
Several firms adopt this latter construction, including the 
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Table Support having Two Spreading Feet bolted to the 
Cross-rail and a Central Foot that carries the Load 


Fig. 14. 
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Fig. 13, Table supported by Means of an Overhanging Ledge at the 
Top near the Front End 


Whipp Machine Tool Co., and the Steel Products Engineer- 
ing Co. Such a design is shown at B, in which a well- 
ribbed bracket is bolted to the base, this bracket having a 
vertical slot through which passes the clamping bolt of the. 
roller bracket. Some of the Morton draw-cut shapers haye a 
roller bearing support traveling on a machined surface on 
the base, but protection is insured by felt wipers. This is 
also the case with the design shown in Fig. 16 in which the 
use of two rollers provides a good broad base. This type of 
support is employed on the machines manufactured by the 
Selson Engineering Co. 


Supports for Swiveling Tables 


Tables which have a swivel adjustment cannot be em- 
ployed in conjunction with supports of the types hitherto 
illustrated, some extra provision being necessary to allow 
for swiveling. If the table revolves on a pivot extending 
to the front of the table, the support may be clamped 
to this pivot, but if there is no such pivot, the upper 
part of the steady bracket must be made with circular 
slots to correspond with similar T-slots on the table front. 


Fig. 15. 


Two Designs of Table Supports in which Rollers are 
employed instead of Sliding Members 
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Fig. 16, A Double-roller Support in which Felt Wipers are provided at 
Two or three bolts in these circular slots would enable 
adjustments to be made. The shapers made by the R. A. 
Kelly Co. are equipped as shown in Fig. 17. The 
plate B enables the table to be rotated 40 degrees each side 
of the vertical, the plate having a bearing edge that slides 
upon clamp C. The latter is secured at a suitable height 
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Each End to keep the Path of the Rollers Free from Dirt and Chips 


on upright A. Plate B consequently remains level at all 
times, while the table can be swiveled after the bolts in the 
curved slots have been loosened. There are slots cut on the 
back of the upright which guide the tongues of the clamp- 
ing strip; the latter has a ledge at D that prevents dirt and 
chips from falling on the sliding faces. 


Fig. 17, 


Machinery 


Details of a Support for a Table which must be swiveled about a Horizontal Axis 
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Making Pressed-steel 
Bicycle Frame Parts 


joined at the corners by tubular “clusters” or special 

multiple elbows. Most of the pedal parts and the ball 
bearing retainers for the pedal shaft bearings are made of 
pressed steel. There are also many other members that are 
actually part of the frame—brazed to it—that are interesting 
examples of pressed-steel work. These include the seat-post 
cluster which connects the cross-bar and rear wheel upper 
fork; the crank hanger bracket which unites the frame 
at the lower “angle,” furnishing the housing for the pedal- 
shaft bearing; and two similar corner pieces for connecting 
the steering-head section with the frame proper. The 
methods and special tools used in producing the seat-post 
cluster and the crank hanger bracket form the basis of this 
article. 


isi frame of a bicycle is made of seamless steel tubing 


Making Bicycle Seat-post Clusters 


The design of the seat-post cluster is shown in Dies YA. 
This part is made from No. 16 gage hot-rolled pickled sheet 
steel, 0.0625 inch thick, and is first blanked into the shape 
shown at A in Fig. 1 on a short-stroke Waterbury-Farrel 
power press. It is interesting to compare, at the outset, 
the evolution of the part from this irregular shaped blank 
to the completed cluster shown at H. After blanking, a 
No. 21% Consolidated power press equipped with a double 
punch is employed to pierce two holes of special shape at 
the crotch and to slit the stock connecting these holes, as 
shown at B. 

In the third operation, which is called the “breakdown,” 
one punch is employed to form two circular bosses and at 
the same time offset the three sections that are later formed 
into the ends of the branches and finally brazed into the 
bicycle frame. The appearance of the work at this stage of 
manufacture is shown at C. This operation is performed 
on a No. 6 Consolidated press, using dies of simple design. 
The work is next delivered.to the heat-treating department, 
where it is annealed by packing in pots in the regular way. 
The work is permitted to cool in the annealing pots. 

The fourth press 
operation consists of 
forming all three 
branches to _ practi- 
cally a U-shape and 
partially forming the 
stock to produce the 
seat-post hole. The 
work is done on the 
Bliss press illus: 
Liacvedea lees hie ae. 
which shows the dies 
used. The flat work 
is located on the 
lower die by two 
side blocks and a 
rear block. The upper 
die member has a 
former for the front 
branch and _ four 
others, resembling 


Fig. 1. 


Bicycle Seat-post 


Cluster in Various 
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arms, for the other sections to be bent. Two of these are 
indicated at A in the illustration. For work of this kind, 
a cast-iron die-block is suitable, especially if the quantity 
of stampings to be formed is not large. This operation 
brings the part to the form shown at D. Before finish-form- 
ing the branches, two holes are punched in the previously 
drawn bosses. This operation is regularly performed on a 
No. 5 Consolidated press equipped with an overhead knock- 
out. Fig. 1 does not show a sample of the work after 
this simple operation. 

The next two operations (the sixth and seventh in 
sequence) close the rear branches to an oval shape, as 
indicated at H, and partly close the main stamping as shown 
at F, both of these operations being: performed on a No. 4 
Consolidated power press. The eighth operation is sizing 
the upper end of the center hole A, Fig. 2, which after the 
seventh operation is left approximately oval in shape, as 
plainly shown at F in Fig. 1. After the eighth operation, 
the work looks like the sample shown at G. This operation 
is also performed on a No. 4 Consolidated press, using a 
plain cylindrical punch. 

The last operation—the final closing of the cluster—is 
accomplished by means of the dies and arbors illustrated 
in Fig. 4. It will. be seen that one shouldered arbor is used 
in hole A, Fig. 2, which fits the previously sized upper end, 
and that another arbor at 88 degrees with the first is in- 
serted in hole B to obtain the size of this hole and establish 
the correct angularity of this end of the cluster with respect 
to the seat-post hole. With the work located in the die 
grooves by this means, a spreader block A, Fig. 4, hinged to 
the die, is employed to prevent the closing of the rear 
branches and establish the 19-degree angle. (See Fig. 2.) 
The die is so made that the spreader block can be replaced 
to accommodate clus- 
ters having rear 
branches that are to 
be closed to different 
angles. The spreader 
block is a wedge- 
shaped member and 
carries a small piece 
of rubber’ under- 
neath it to act as a 
buffer and to strip 
the cluster from the 
die at the comple 
tion of the down- 
ward stroke of the 
press ram. . 

The upper die is of 
a simple design hav 
ing grooves to match 
with those in the 


Stages of Completion lower member, and 
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Fig. 2. Bicycle Seat-post Cluster 


containing a clearance hole for one of the previously formed 
bosses. One additional operation is performed on the clus- 
ters after they have been taken from stock preparatory to 
shipment. This consists of sizing the front and rear 
branches to fit the particular tubing size specified by the 
customer. The finished cluster is shown at H, Fig. 1. 


-Making Crank Hanger Brackets 


Bicycle crank hanger brackets of the type illustrated in 
Fig. 6 have the main part made from hot-rolled pickled 
steel, 0.095 inch thick. The brackets are drawn from a 
5 19/32-inch blank into a cup in a number of operations. 
The bottom of this cup is finally punched out and the rein- 
forcements A, B and C that fit the various sizes of tubing 
of which the bicycle frame is made, are assembled. After 
blanking, the shell is drawn to 3% inches in diameter by 
1% inches deep (inside dimensions) on a Toledo toggle 
press. This shell, as well as the appearance of the work 
after each successive operation, is shown in Fig. 5, together 
with the reinforcements before and after being formed. 

The shell is annealed to relieve the strains set up in the 
first drawing operation and oiled to preserve the dies in the 
subsequent operations. The first redrawing operation is 
performed on a Waterbury-Farrel 10-inch stroke press and 
produces a shell having a 2%-inch inside diameter and a 
2 9/16-inch inside depth, as at B. The second redrawing 


Fig. 3, Press with Dies used in the First Forming Operation on the Seat-post Cluster 
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operation is performed with the same type of equipment as 
the previous operation, the inside dimensions of the shell 
being 2 inches in’ diameter by 3% inches deep. This shell 
is shown at 0. 

The irregular edge at the open end of the shell produced 
by drawing is then squared with a fly cutter, holding the 
work vertically on any convenient drilling machine. After 
squaring the open end, the bottom of the shell is punched 
out on a No. 54 Toledo straight-sided back-geared press. 
Two holes are next pierced midway between the ends of 
the shell, in which the two front reinforcements A and B, 
Fig. 6, are subsequently assembled. A similar punching 
operation is then: performed for the two rear reinforcements 
C, which leaves the work as shown at D, Fig. 5. The punch 
and die used in punching the front reinforcement holes are 
illustrated at the left in Fig. 7. 

The holes in the drawn shell are oval, as this shape is 
necessary to provide sufficient stock for drawing up the 
bosses, which is performed in a subsequent operation. The 


Fig. 4. Dies employed in the Final Closing of the Cluster 


dies used consist essentially of slabbed arbors having steel 
bushings for the punches. The punch used for the front 
reinforcement holes is shown standing on the die plate. 
The shell is slipped over the arbor and stopped by a collar. 
After the first hole is punched, the shell is turned to locate 
it for the second hole, by a gooseneck lever A having an oval- 
shaped projection B which drops into the 
first hole punched when the lever is swung 
forward on its hinge. 

In punching the holes for the rear rein- 
forcements, another arbor is used in this 
die; the die has two die bushings so that 
both holes can be punched at one stroke 
of the press. Their lateral position is de- 
termined by a collar-stop on the arbor and 
their angular position relative to the front 
reinforcement holes by the use of a goose- 
neck lever, similar to the method of locat- 
ing the second front reinforcement hole. 
The angularity of the rear reinforcements 
C, Fig. 6, with the front reinforcement A 
is 61% degrees, and that between the two 
front reinforcements, 65 degrees. 


Drawing the Bosses and Assembling the 
Reinforcements 

After punching the holes, the shells are 
annealed, pickled, and oiled. They are then 
ready to have: the bosses drawn for rein- 
forcements O, Fig. 6. The arbors used in 
drawing the bosses are of the same general 
design as those used in punching out the 
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holes around which they are drawn. These arbors are also 
shown in Fig. 7, at O and D, the former being used for the 
small reinforcement bosses and the latter for the larger 
ones. It will be noticed that the arbors have cylindrical 
bosses and that at the top of each there is an oval projec- 
tion for locating the work. It will be understood that 
these arbors are held in a vertical post similar to the one 
that carries the arbors used in punching the holes. There 
is metal enough left around the oval holes in the work to 
draw over the cylindrical part of the arbor bosses and form 
the bosses on the hanger brackets. If these holes were 
punched round rather than oval, the amount of stock sur- 
rounding them would not be properly distributed to form a 
cylindrical boss; there would be too much material at some 
points and too little at others. If too much stock were 
left, that is, if the hole were punched round and to a 
smaller diameter than the major diameter of the oval hole, 
the stock would wrinkle at #H, Fig. 6. Obviously, more 
stock is necessary at points D to draw the boss than is re- 
quired at points ZH. 

The bosses for reinforcements C are drawn first. The 
next operation in making the brackets is squaring both 
ends of the body to length, using a drilling machine as in 
the previous squaring operation, and a fly cutter. This 
operation is left until after the bosses for the reinforce- 
ments have been drawn, so that any irregularity in the 


Fig, 5, Steps in the Making of a Bicycle Crank Hanger Bracket 


ends of the work resulting from the boss-drawing opera- 
tien can be corrected and a uniform over-all length estab- 
lished. After the ends are squared, the bosses for the front 
reinforcements A and B, Fig. 6, are drawn. The opera- 
tions required in manufacturing the reinforcements are 
simply blanking out the work to the shape shown in Fig. 5, 
bending to a U-shape, and finally closing them over an 
arbor by using dies of simple design. 

Before the reinforcements are assembled, 
the holes in the four bosses are beveled 
slightly with a fly cutter, this work being 
done on a drilling machine. This gives the 
piece the appearance shown at F, Fig. 5. In 
assembling the reinforcements, a Waterbury- 
Farrel 5-inch stroke press is used. -The re- 
inforcements are slipped into the upper 
member of the die, where they are engaged 
between their prongs. On the descent of the 
press ram the lower end is forced through 
the holes in the tubular main body and 
against an arbor within, on which the work 
rests, until the four ears J of the reinforce- 
ments are spread and bent at a 90-degree 
angle so as to clinch them on the inside 
of the bosses. 

Both the front and rear reinforcements 
are assembled with the same style of equip- 
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Fig. 6. Bicycle Crank Hanger Bracket 


ment, the operation on the rear reinforcements being shown 
in the heading illustration. Finally, the assembled rein- 
forcements are sized to fit the tubing to which they are to 
be brazed, for which purpose a simple die-block, a punch of 
suitable diameter, and a ring gage are used. The practice 
described in the foregoing is that followed by the New 
England’ Pressed Steel Co., of Natick, Mass. 


* * & 


An interesting piston-ring testing apparatus has been de- 
vised by the firm of Adolphe Saurer, Arbon, Switzerland, 
for testing the uniformity of the pressure along the cir- 
cumference of cast-iron piston-rings. This device enables 
the pressure of the piston-ring to be read off on a dial. A 
master piston-ring is used as a guide for determining the 
correct pressure of the piston-rings to be tested. The ap- 
paratus is adjusted to this master piston-ring, but it can be 
used for different sizes of piston-rings by making the re- 
quired adjustments. This apparatus is made’ in seven sizes 
for testing piston-rings from 2:to 6 inches in diameter, each 
apparatus having a capacity range of about % inch. 


Fig. 7. Die for punching the Reinforcement Holes in Bicycle Crank Hanger Brackets, 
and Auxiliary Arbors for drawing up the Bosses 
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The British Metal-working Industries 


From Macuinery’s Special Correspondent 


London, October 14 


RACTICALLY every branch of industry can now point 
P: a slow but continuous improvement. This is all the 

more satisfactory in view of the somewhat pessimistic 
view that arose from the threatened trouble in the Near Hast. 
Although there is much hesitation in laying out capital for 
the development of schemes of any magnitude, confidence 
is undoubtedly returning, and taken in the aggregate, the 
leading branches of the engineering industry are receiving 
more orders, while manufacturing departments in most dis- 
tricts are engaged on somewhat larger outputs. 


Conditions in the General Engineering Field 


Although in the general engineering field many manu- 
facturers are still only just able to keep their works run- 
ning by selling products at practically cost price, the number 
of firms that are getting out of this rut is added to every 
week. Buyers are coming forward with more confidence 
and firms are steadily absorbing more men. Rolling stock 
makers and electrical engineering concerns continue to add 
to their list of orders. The activity among textile machine 
makers promises to continue, and the year’s trading with 
this class of equipment for Japan, China, and India will 
represent a large total value. 


The Machine Tool Industry 


In the: machine tool industry it is felt that business is 
definitely on the upward grade, although the movement is 
yery slight and varies from week to week. Several promi- 
nent manufacturers are working at from 40 to 50 per cent 
capacity; one firm reports having sufficient orders on hand 
to insure working at the existing strength until practically 
the end of the year. Meanwhile, the prospect of obtaining 
additional orders is brighter. The heavy electrical trades 
and the railways, in particular, are said to be displaying 
a considerable amount of interest in the new machinery 
market. The latter, however, have not begun buying on a 
scale which the position demands, in spite of representa- 
tions made by locomotive engineers to their directors. 

Now that large stocks of finished machines have been 
depleted considerably, it is expected that the improvement 
in the trade will be directly reflected in increased activity 
in the shops. In the Manchester district the principal activ- 
ity is on machines for India, Egypt, South America, South 
Africa, and Japan, where railway developments are the chief 
cause of the demand. American competition for this 
export trade is keen, and in several cases German manu- 
facturers have made strenuous attempts to get a hold in 
these markets. 

Machine tool makers have not been able wholly to con- 
vince customers that reduced costs have been anticipated. 
and that no advantage could accrue from waiting. Prices 
today, however, are in some cases not more than 70 per 
cent above pre-war prices. Very little is heard now of ma- 
chine tools being purchased from government war stock. 
Whether this is due to the fact that all salable stock has 
been disposed of, or to diplomacy on the part of the author- 
ities, is not clear. Paris dealers are reported to continue to 
buy reconditioned British machine tools that had done 
duty on French munition work, and naturally this reacts 
unfavorably on British exports of machines to France. 
Makers of sheet-metal working tools in the Wakefield dis- 
trict report a healthier tone, and are finding their chief 
Market in the home trade. 


Exports and Imports of Machine Tools 


Exports of machine tools in August showed a decided 
rise. The tonnage was 819, as compared with 536 for July, 
the values being £105,653 and £75,549, respectively. This 
is the first increase since last March when the tonnage 
reached over 1400. Imports also rose, the tonnage being 
431 with a value of £56,604. The value per ton of exports 
fell from £140 to £129, but imports showed a rise from 
S121 to £131 per ton. 

England is now exporting, in tonnage, about three-fourths 
the pre-war quantities, while imports are slightly above 
pre-war averages and there is a tendency to increase. Only 
in the classification “presses, punches and shearing ma- 
chines” was the tonnage of machines exported less than 
those imported. All other classes of machine tools show a 
preponderance of export tonnage over import. 


The Small Tool Field 


In the small tool field makers have no hesitation in 
producing steadily for stock. This trade has never reached 
the stage of stagnation suffered by the machine tool indus- 
try, and the general improvement is already seen in the 
increasing number of orders which, though small, are suf- 
ficiently numerous to keep most makers busy. One firm 
in the Midlands has now more customers on its books than 
in normal times. In some districts the demand for jigs 
and fixtures is increasing, and tooling equipment designed 
particularly for use in connection with railway electrifica- 
tion has led to one or two firms receiving substantial orders. 


The Automobile Industry 


In the automobile industry, it is apparent that the end 
of the season has been reached, although many firms are 
still effecting fairly large outputs, particularly those en- 
gaged in the light car field, and costs of production are 
falling rapidly. In the London district automobile manu- 
facturers engaged on heavy commercial vehicles are busy, 
and are finding an improved demand from overseas. Aus- 
tralia is especially mentioned. The inquiries from Brazil 
and the Argentine for road vehicles are also considered 
promising. In both those countries ambitious road exten- 
sion and improvement schemes are in hand. uazd there will 
soon be an increased demand for automobiles. The Ford 
Motor Co. has acquired a valuable water site frontage at 
Millbrook, Southampton, for the erection of a factory, which 
is expected to give employment to 2000 men. 


Iron and Steel 


The relighting of furnaces in several districts is proof of 
a welcome awakening of activity in the iron and steel 
trades. There have been heavy shipments of pig iron to 
America, which has caused something of a scarcity at home, 
and in some cases quite heavy stocks, accumulated during 
the slump, have been practically disposed of. Shipments 
to the United States, however, are now diminishing. This 
activity has done good by causing the collieries to place 
orders for equipment. Competition for steel orders is keen. 

Sales of finished iron and steel have been checked in 
the eastern markets, but this result of the political trouble 
has not spread to the home market or elsewhere. Con- 
tinental makers still have to maintain their prices at too 
high a figure to obtain much business in this country. The 
total exports of iron and steel in August were 269,983 tons 
valued at £5,052,852, corresponding to £4,656,582 in July. 
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STANDARDIZING BEARING BUSHINGS 


Several years ago, one of the largest manufacturers of 
bearing metals and bushings for bearings undertook to 
standardize the extensive line of bushings used in machine 
construction. On examining the sizes ordered, he found that 
they comprised about 7500 bushings covering the usual range 
of sizes, but all differing in some one dimension. By careful 
study he reduced, with slight modifications, the number of 
bushings to 180, and notified his customers that those sizes 
would be considered standard and carried in stock, insuring 
purchasers prompt deliveries and a reduction in cost of 
about 50 per cent as compared with bearing bushings made 
to. order. 

This standardization work was completed several years 
ago, but although its advantages are obvious, the manu- 
facturer has found it very difficult to induce his customers to 
change their bearings in some unimportant dimension so 
that his standard bushings may be used. There is no good 
reason why most new machines should not be provided with 
a standardized line of bearing bushings, and the adoption 
of stock sizes would decrease their manufacturing cost 
considerably. 

The same advantages apply to the use of standard sizes of 
bearing bushings as to the use of standard threads and even 
standard gears. One of the large gear manufacturers carries 
a line of standard gears in stock so that customers may ob- 
tain from dealers located in all the large manufacturing 
centers, gears of given diameters and pitch, without the delay 
and expense of having them made to order. The adoption of 
standard bearing bushings should be a much simpler propo- 
sition, because not nearly so large a variety is required as 
in gears, where there are so many different combinations of 
diameters, pitches, and numbers of teeth. 


* * & 


EQUIPMENT OF TRADE SCHOOLS 


The young man who receives his shop training in a trade 
school should be given an opportunity to become acquainted 
with as wide a range as possible of the standard machine 
tocls. A great many trade and engineering school shops 
fail in this respect. They order a large number of lathes, all 
of the same make and size, while other types of machine 
tools, as a rule, receive but scant attention. A better all- 
around training would be provided for the boys if the shop 
had a greater representation of the different types and 
makes of machine tools. Take the grinding machine, for 
example. In the machine shop of a large, middle-western 
university there is an ample supply of lathes and shapers, 
but only one grinding machine. Yet the grinding machine 
is now so important a part of shop equipment that unless 
it is given a prominent place in the school shop, students 
who go into practical work will have an erroneous idea 
of the relative importance of this machine. Even such 
machines as disk grinders should be installed in any well- 
equipped trade and engineering school. The disk grinder 
is an economical machine for a great number of operations, 
and students should become acquainted with its use and 
application. 

The equipment in trade schools need not be heavy. The 
smaller sizes of the general types of machine tools are more 
satisfactory than. the larger, but variety is required, and 


at least one machine ot each of the more generally used 
types should be installed. Those in charge of trade and engi- 
neering school machine shops should realize that the most 
important thing is not that the boys acquire manual dexter- 
ity in the handling of tools, but an all-around Knowledge 
and understanding of the uses and application of modern 
machine tools in actual production. If the’ trade school is 
to survive, it must provide a training similar to that of an 
apprenticeship system, and must give the engineering stu- 
dent a broad-gage idea of modern production methods rather 
than mere manual training. 


* *  # 


TAKE CARE OF YOUR MACHINE TOOLS 


Almost every manufacturer realizes the need of up-to- 
date machine tool equipment if the greatest possible pro- 
duction is to be attained; but many do not realize the im- 
portance of keeping their machine equipment in the best 
possible condition. Nothing so lowers the efficiency of the 
working force of a plant as rundown equipment. The oper- 
ator of a machine that is in need of alignment or repair 
usually lacks the interest in his work that an operator has 
who is running a machine in first-class condition, and this 
results in a reduction in the efficiency of both the man and 
the machine. 8 

During the war period when machines had to be used for 
two or three shifts, there was no opportunity to keep the 
equipment in good condition; but with normal use there 
should be no difficulty in so planning the work that machine 
tools can be regularly inspected and overhauled. With such 
attention, more and better work can be produced, the oper- 
ators will take greater interest in their work, the machines 
will last longer and money spent in taking care of them 
will save some that otherwise would have to be spent for 
new machines. ‘ 

Every manager of a machine shop, whether it is large or 
small, should make it his business to see that the entire 
equipment of his shop is regularly inspected for defects or 
breakages, and especially that all needed repairs are made 


as promptly as possible. 
* * * 


THE COST OF CHANGING LABOR 


As industrial activity increases, the machine shops of the 
country will be confronted by the problem of ‘training a 
new labor force. One of the troubles that follow trade de- 
pressions is that the old workers do not always return to 
their old jobs and in many cases the valuable experience of 
former employes is lost. Numbers of the new men are unfa- 
miliar with the work and require a considerable period of 
training before they can produce as well and as cheaply as 
their predecessors did. The cost of training a new working 
force, or even a part of the force, in the machinery industries 
will run into large figures and must be reflected in higher 
prices for the product of the shops. This cannot be avoided. 
and is mentioned merely as one of the contributing causes to 
the higher prices for machine tools now being put into effect 
by many of the builders of machine shop equipment. Other 
causes are the increased prices for materials, and the high 
overhead per machine built, due to the comparatively, small 
volume of business being handled at the present time. 


' 
' 


November, 1922 


MACHINERY 


189 


National Machine Tool Builders’ Convention 


Machine Tool Builders’ Association, held in Lenox 

Mass., October 3 to 5, was marked by a large attend- 
ance of the membership. A great many questions of im- 
portance in the machine tool industry were discussed. The 
topic of standardization was dealt with, and the associa- 
tion, working through special committees, will shortly take 
up important work in this direction, the first subjects to 
be considered being T-slots; tapers for lathes; drilling ma- 
chines, grinding machines and milling machines; and 
spindle noses. The committee appointed by the association 
to cooperate with the Department of Commerce held its 
first meeting, and the second 
meeting of this committee will 
be held shortly in Washing- 
ton. The subject of patents 
was ably dealt with by Joseph 
K. Schofield, chief of patent de- 
partment, Niles - Bement - Pond 
Co., in a paper entitled “What 
Patents are Worth to the Ma- 
chine Tool Industry.” 

Selling problems were dealt 
with in papers read by W. A. 
Viall, secretary, Brown & Sharpe 
Mfg. Co., Providence, R.I.; O. B. 
Tles, president, International 
Machine Tool Co., Indianapolis, 
Ind.; Frank N. MacLeod, presi- 
dent, Abrasive Machine Tool Co., 
East Providence, R. I.; and Paul 
E. Thomas, Kempsmith Mfg. Co.. 
Milwaukee, Wis. The general 
manager of the _ association, 
Ernest F. DuBrul, presented a 
report for the year, which in- 
dicated a great deal of activity 
and substantial progress during 
the last twelve months. 


Tiss twenty-first annual convention of the National 


The President’s Address 


The address by the president 
of the association, August H. 
Tuechter, of the Cincinnati Bick- 
ford Tool Co., contained a great 
many ideas of unusual value not 
only to the machine tool indus- 
try, but to all branches of the machine-building industry. 

Mr. Tuechter first reviewed the work of the National Ma- 
chine Tool Builders’ Association, which has just completed 
its twentieth year. He mentioned the problems that the 
industry has had to solve, and those yet to be solved, point- 
ing out the lines along which a trade association should 
develop to be of the greatest value in producing industrial 
Stability, thereby promoting the best interests not only of 
its members, but also of the country at large. The construc- 
tive influence of the association was dealt with, and its 
Progress reviewed. The necessity for improved cost sys- 
tems was another topic that was covered. 


Cost of Unavoidable Idleness in Machine Tool Industry 


On the problem of the cost of periodical unavoidable idle- 
ness in the machine industry, Mr. Tuechter spoke as follows: 

“We are apt to think that the excess capacity in our 
industry, which has loomed so large and so idle during 
the last two years, is wholly a result of the war activity, 


_ 


E. J. Kearney, Newly Elected President of the National 
Machine Tool Builders’ Association 


but this is only partly true. The machine tool industry 
has always needed a maximum capacity considerably in 
excess of its average demand, taken over a period of years. 
This is because our industry naturally suffers from what 
electrical engineers term a “bad load factor” in electric light 
plants, where a high peak load makes a large plant neces- 
sary, though the average load is low. The electrical people 
have given this load factor serious attention, and the peak 
load consumers pay rates in proportion to the expense of 
carrying idle equipment. 

“It appears to me that we could well give the same kind 
of consideration to the financial effect of our 
False bases for costs make 
false bases for prices. Too 
many in our industry use the 
method of dividing the total 
amount of expense incurred for 
a given period by the productive 
hours for that period, and call- 
ing the quotient their burden. 
This has been truly described 
as a method of wasting money 
to give clerks exercises in long 
division to conceal costs. 

“Basing prices on such figures 
in boom times simply blinds 
one’s eyes to the necessary cost 
of idleness in this industry, and 
leaves that cost out of the price 
of the product. It prevents the 
accumulation of a necessary re- 
serve to carry over the succeed- 
ing depression. It gives a false 
impression of profits during the 
peak-load period. It encourages 
unfair competition in times of 
depression, and makes for the 
cutting of prices below those of 
competitors who believe that 
honestly made goods are worth 
a fair price carrying a reason- 
able profit, and should not be 
sold below cost. It also keeps 
the whole morale of the indus- 
try low; it destroys our self re- 
spect; it prevents us from pay- 
ing our employes what other industries will pay the same 
men; it makes our industry unattractive to the kind of men 
we ought to draw into it as engineers and salesmen; and it 
pays the industry’s investors a smaller dividend than they 
can get on stocks bought in the open market, whose earn- 
ings are not so fluctuating and whose stockholders do not 
run the same risks as ours. 

“Let us openly tell the world about the demand fluctua- 
tions this industry encounters and why its bad load factor 
necessarily increases the burden rate to a figure much 
higher than one in a more stable industry. Let us study 
these things ourselves and see that our customers recognize 
these costs as necessary parts of price, and we shall have 
no difficulty in getting fair prices for our product. Unless 
we, ourselves, study these things, our customers will not 
be convinced that the facts really exist. The man who is 
ignorant of his true costs never has a firm basis for his 
price policy and can never command the respect, either 
of his competitors or of his customers. In the cycle we 
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are now entering, our members should revise their cost 
systems so as to prevent the errors of the past.” 


Exposing and Eliminating Trade Abuses 


“A very constructive work of a trade association,” said 
Mr. Tuechter, ‘is the exposure and elimination of abuses, 
and the study of causes and effects of mistakes in policy. 
Some buyers have put excessive pressure on machine tool 
builders, because such buyers have a very different situa- 
tion as to demand than our industry has. It is good work 
to make plain to all the world that we must operate our 
business according to the nature of its demand. Ours is 
a secondary demand that increases and decreases with de- 
mand for the products of our customers and is affected only 
slightly, if at all, by the price of our product. We all 
know that when our customers’ shops are largely idle, no 
price above a free gift will induce them to buy tools that 
they have no reasonable prospect of using. We cannot 
stimulate our market when direct costs of building machines 
are lowest—that is, during years of depression. Our cus- 
tomers buy when active business requires more production, 
and when the buyer feels sure that a profit will inure to 
him out of the larger product of our machines. If and 
when a user cannot figure such a profit, his ears are shut 
tight to the song of the machine tool salesman. 

“We could never gouge our customers if we tried, because 
they could all make machine tools in their own shops, if our 
prices were so high that the cost and trouble would be less 
in making their own machines. The seller of machine tools 
can never break through these natural limits to price that 
protect the buyer. 

“Economic law protects our customers, but it heavily 
penalizes our own deficiencies. Due to all these things, very 
great profits have not been reaped by machine tool build- 
ers, aS compared to other industries, and perhaps never 
can be. But at least we should learn to avoid some mig- 
takes that have reduced or even wiped out the naturally 
small returns that we could earn. It is constructive work 
to make these things clear to potential competitors so that 
they will not rush into this industry in ignorance and 
make a naturally bad situation worse. 

“It is constructive work to stamp out all abuses. Taking 
advantage of the naturally weak position of the machine 
tool industry, some unscrupulous buyers have not hesitated 
to use falsehood and threats of loss of business to brow- 
beat some of our members. It is constructive work to 
gather information as to the use of such methods to warn 
our members against their effects, and to point out the 
better way.” 


New Officers of the Association 


The following officers were elected for the coming year: 
President, E. J. Kearney, Kearney & Trecker Corporation, 
Milwaukee, Wis.; first vice-president, Winslow Blanchard, 
Blanchard Machine Co., Cambridge, Mass.; second vice- 
president, O. B. Iles, International Machine Tool Co., 
Indianapolis, Ind.; treasurer, J. N. Heald, Heald Machine 
Co. Worcester, Mass. The board of directors consists of 
the officers and August H. Tuechter, Cincinnati Bickford 
Tool Co., Cincinnati; E. P. Welles, Charles H. Besly & Co.. 
Chicago, Ill.; Frank N. MacLeod, Abrasive Machine Tool 
Co., East Providence, R. I.; C. Wood Walter, Cincinnati 
Milling Machine Co., Cincinnati, Ohio; and H. W. Dunbar, 
Norton Co., Worcester, Mass. Ernest F. DuBrul was re- 
elected secretary and general manager. 

E. J. Kearney, the newly elected president, is one of 
the most successful machine tool manufacturers in the 
country. He was born on a farm in the state of Iowa, in 
1868: graduated from the Iowa State College, B. M. E., 
in 1893; entered the machine tool business via the drafting- 
room, under the instruction of the late Frank Kempsmith, 
in 1894; and formed a partnership with Theodore Trecker, 
to manufacture milling machines in 1898. 
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MEETING OF THE STEEL TREATING AND 
DROP-FORGING SOCIETIES 


The annual meeting of the American Society for Steel 
Treating, held in Detroit, October 2 to 6, was attended by 
a large proportion of the membership, and the exposition 
of equipment for heat-treating, hardness testing, forging, 
and diemaking, held in conjunction with the convention, 
attracted a great deal of attention. The exhibits covered 
a complete range of temperature-controlling apparatus, fur- 
naces, and other hardening room equipment, as well as 
forging machinery. A number of machine tools, especially 
those suitable for making drop-forging dies, were also ex- 
hibited. The American Drop-Forging Institute held its 
annual meeting simultaneously with the Steel Treating 
Society, and this brought together a large number of men 
engaged in work in which the heat-treatment of steel is of 
particular importance. 

Among the papers read, the following may be mentioned: 
“Carburizing and Decarburizing in Casehardening” by 
H. B. Knowlton; “Casehardening,” by A. H. d’Arcambal; 
“Trregularities in Casehardened Work Caused by Improp- 


-erly Made Steel,” by E. W. Ehn; ‘Some Features of Indus- 


trial Heat-treating Electrically,” by C. L. Ipsen; ‘“Heat- 
treating in Lead,’ by R. B. Schenck; ‘Furnace Atmo- 
spheres and Their Relation to Formation of Scale,” by G. C. 
McCormick; “Thermal Transformation of Some Chrome- 
Vanadium Steels,” by J. S. Vanick; ‘Heat-treating of Auto- 
mobile Springs,” by A. E. Fuller; ‘The Uses and Abuses 
of Tool Steels from the Standpoint of the Producer and 


Consumer,” by W. P. Woodside; “Effects of Structure 
upon Machining of Tool Steel,’ by J. V. Emmons; “A 
Metallographic Study of Hollow Drill Steel,’ by N. B. 


Hoffman; ‘Lathe Breakdown Tests of Some Modern High- 
speed Tool Steels,’ by H. J. French and Jerome Strauss; 
and “Heat-treatment and Properties of Duralumin,” by 
H. C. Kneer. 


* &£ * 


DETERMINING THE DIAMETER AT THE 
END OF A TAPERED ROD 


By C. N. PICK WORTH 


A simpler solution to the problem of determining the 
diameter at the end of a tapered rod than that presented 
on page 910 of July Macurinery is given in the following. 
Referring to the accompanying diagram, angle a and radius 
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Diagram for finding Diameter at End of Tapered Rod 


r are given. It is desired to find diameter M at the end of 


the tapered rod before the end is rounded to radius r. From 
the diagram it is evident that 
90 —a 90 —a 
Be—valetan —— Hence, M=2r (‘0a —_— 
Qs 2 
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American Gear Manufacturers’ Convention 


that has characterized the meetings of the American 

Gear Manufacturers’ Association in the past; was the 
main feature of the semi-annual convention held in Chicago 
October 9 to 11. Nearly all of the ninety-five member com- 
panies were represented by one or more delegates. Three 
new companies were elected to membership: The Ameri- 
ean Gear Co., 549 E. Illinois St., Chicago, Ill., with J. A. 
Bedford executive member; Dalton & Balch, Inc., 2333 Michi- 
gan Blvd., Chicago, Ill., with M. HE. Dalton executive mem- 
ber; and Manns Mfg. Co., 454 Golden Gate Ave., San Fran- 
cisco, Cal., with R. Manns executive member. The office 
of the secretary of the association, T. W. Owen, it was an- 
nounced, is now located at Room 107, 2443 Prospect Ave., 
Cleveland, Ohio. 

Papers Read Before the Meeting 


EP ns same close attention to standardization problems 


After the welcome extended to the visiting members by 
William Ganschow, president of the Wiliiam Ganschow Co., 
the business of the convention was devoted entirely to the 
reading of papers and to committee reports, mainly on gear 
standardization. George L. Markland, Jr., president, Phil- 
adelphia Gear Works, read a paper on “The Evolution of 
the Gear,” a historical review of the use of gearing in early 
days. P. C. Molter, superintendent of the department of 
industrial education, National Metal Trades Association, 
spoke on “Apprenticeships.” L. G. Hewins, sales manager, 
Van Dorn & Dutton Co., pointed out the advantages of buy- 
ing castings at a set price per piece, rather than on a 
pound basis, because when the foundry—as well as the forge 
shop, in the case of forgings—works by the piece instead 
of by weight, there is an incentive to work close to the 
finished size, thereby saving metal as well as time in 
machining. 

Two addresses relating to investigations of gear noises 
were made, one by Professor A. E. White, director of the 
department of engineering research, University of Michigan, 
and one by Professor Daniel L. Rich, of the same univer- 
sity. Professor White’s paper treated of engineering re- 
search in general, with special application to gear noises; 
Professor Rich spoke specifically on “Standardization of 
Gear Sounds.” A method by which gear noises might be 
investigated in a scientific way was outlined, and a com- 
mittee appointed to go further into this problem. 


Reports by Standardization Committees 


Nearly all of the standard committees on standardization 
presented progress reports. The Bevel and Spiral Bevel 
Gear Committee presented the Gleason system—as outlined 
in a paper before the last annual meeting of the association, 
published in June, 1922, MacurNery—for adoption as “rec- 
ommended practice,” for generated bevel gears, and it was 
so accepted by the association. A table of formulas on spiral 
bevel gear axial thrust was also accepted as recommended 
practice. A copy of this table may be obtained from the 
Gleason Works, Rochester, N. Y. An amplification of the 
Gleason system was also presented. This is published on 
page 228 of the present number. It will be submitted to 
the members of the association after publication and pre- 
sented for adoption at a coming meeting. 

The report of the inspection committee was adopted as 
recommended practice. This report covers methods, rather 
than specific tolerances, and deals with the testing of the 
involute curve, angular velocity, threads when part OL 
gear combinations, worms, and hobs. The practice adopted 
is as follows: 


e 


Involute Curves 


In order to determine the accuracy of the involute curye, 
it is necessary to have some instrument that will check 
this curve in the same manner as it is unwound from a 
base cylinder. An instrument of this type should have 
a straightedge rolling on the base circle of the gear and an 
indicator fastened to the straightedge, the indicator point 
being in contact with the gear tooth to be tested. As the 
straightedge is moved along, it will roll on the base circle, 
and the indicator which is in contact with the gear tooth 
should register zero if the involute curve is correct. If it is 
not correct, it will show the amount of inaccuracy. It is 
necessary that a gear should have the correct involute curve 
in order to function properly, and the involute curve-testing 
instrument can determine whether a gear has been cut off 
center, and whether the pressure angle of the gear is correct. 


Angular Velocity 


If a pair of gears are properly mated, they should func- 
tion with uniform angular velocity, but in order to deter- 
mine this, it is necessary to have some instrument which 
will test it. The principle embodied in an instrument of 
this type should be to test a known motion, such as pro- 
duced by a pair of rolls, against the unknown motion pro- 
duced by the mating gears, and the variation of the gears 
should be automatically recorded on a paper chart. If the 
involute curves are correct and the spacing is correct, the 
gears should run with uniform angular velocity; but if the 
involute curve is not correct, these instruments would 
show a variation in motion, and if the spacing of the teeth 
is not uniform, there will also be a variation in the motion. 


Thread Inspection 


“Go” and “Not Go” plug and ring gages of proved dimen- 
sions, the three-wire method for pitch diameter, or the 
projection method for pitch diameter, outside diameter, lead, 
angle, and form should be used. All plug gages and taps 
should be tested by the projection method. 

If external threads are shown to be of proper diameter 
by the three-wire measurement, and at the same time are 
a good fit in a ring gage, they may be considered correct 
in lead, profile, and pitch diameter. On threads coarser 
than twelve per inch, good results can be obtained by the 
use of Prussian blue to prove up the bearing of the thread 
in the ring gage; if it is a good hand fit and shows good 
bearing surface, the lead, angle, and diameter are correct. 

Internal threads that are tapped may be inspected by the 
“Go” and “Not Go” plug gage, but the tap should first be 
inspected by the projection method to insure correct lead, 
profile, and diameter. After an internal thread is smooth 
enough to show a good Prussian blue spotting off the plug 
gage, a half-section can be cut away and the plug rolled 
into the remaining half-section to show if the lead and 
angle are correct. 


Worm Inspection 


The lead of a worm should be tested by attaching the 
worm to the end of a master screw having the same lead 
as the worm to be tested and rotating the screw so as to 
feed the worm past a fixed indicator, bearing against the 
profile of the thread. The pressure angle of worms having 
rack type threads should be tested by inclining the worm 
from a vertical line the exact amount of the pressure angle, 
and sliding an indicator on a horizontal line with its work- 
ing point on the profile of the tooth. 
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Worms having curved thread profiles should be tested 
for tooth form by running them, at right angles, with a 
master worm-wheel, and noting the bearing by the use 
of Prussian blue or some similar agent. On single jobs 
or small quantities, it should only be necessary to have 
the worm bear properly with its mating gear, unless special 
accuracy is specified. 


Hob Inspection 


“Go” and ‘Not Go” plug gages are to be recommended 
for testing holes. “Go” and “Not Go” plug gages with a 
key inserted are to be recommended for testing keyways, as 
the size of the keyway and alignment—in relation to the 
hole—can best be tested by this means. The concentricity 
of hubs, teeth and squareness of end of hub, can best be 
tested by the use of ordinary bench centers and a dial 
indicator. 

Whether a gash is radial or not, can best be tested on 
bench centers, with a plug which carries a finger that can 
be inserted into the gash of the hob, and a sight reading 
taken. On straight-gashed hobs, it is necessary to test 
the parallelism of the gash with the axis of the hob; this 
can be readily done by mounting the hob on bench centers 
and passing an indicator along the gash. On spiral-gashed 
hobs, it is necessary to determine whether the spiral of 
the gash is correct or not; this can be tested either by 
the use of a form that has the correct spiral, or a special 
machine made with a taper attachment that will impart 
the necessary spiral rotation. 

Ordinary gear tooth calipers are best adapted for measur- 
ing the thickness of all types of hob teeth. Where topping 
hobs, or worm hobs, are to be measured, the ordinary depth 
micrometer is recommended for measuring the depth of 
the tooth. 

To measure correctly the contour of hob teeth, an in- 
strument for this purpose is to be recommended. The hob 
should be mounted on a mandrel and a contact finger con- 
nected with an indicator should be passed along the con- 
tour of the hob. Any variations in the contour will be 
shown on the indicator dial. Charts can be made of the 
theoretically exact contour desired, and the hob teeth can 
then be checked against these charts. 

The hob should be tested for lead, that is, to see whether 
all the cutting edges fall in a true helical path. A simple 
instrument is to be recommended in which a master screw 
with the same lead as a hob is used. The hob is mounted 
on the arbor end of this screw, and as both are rotated 
at the same time, an indicator can be used to detect the 
variation in the cutting edges. In this test, it is desirable 
to plot charts’ and keep records of the actual condition of 
the hob. 


History of Gearing 


In his paper on the “Evolution of the Gear,” Mr. Mark- 
land pointed out that the earliest toothed wheel on record 
dates back to 300 B.C.; this was evidently a metal pinion 
engaging a metal rack, and was the operating mechanism in 
a water clock used in Egypt. Reference to this timepiece 
is made by Thomas Humpage in the Minutes of the meet- 
ing of the Institution of Mechanical Engineers held at 
Bristol, England, in July, 1908. Reference is also made 
by Mr. Humpage to a gear-cutting mechanism for cutting 
clock wheels, which appears to have been built about 1750; 
clock wheels were being cut on this device as late as 1908. 
The process of evolution seems to have made the greatest 
strides in clock gearing. 

The epicycloidal teeth—at least shapes that may be termed 
epicycloidal—were the first in evidence. It appears that 
Leonardo da Vinci (1452-1519) took up the subject of the 
gear tooth. In an English book, published in 1702 written 
by Mandey, there is an essay on epicycloids and their use 
in mechanics, 
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Camus, a Frenvch engineer, who was born in 1699 and 
died in 1768, wrote an article on the teeth of gears about 
1738. A translation was published in 1868. Camus goeg 
into: the epicycloidal form, but the translator, John Isaac 
Hawkins, while admitting that he was at first quite willing 
to agree that the epicycloidal was the only tooth form, 
states in an appendix that he has come to the conclusion 
that the involute curve will supersede it. 


Engineering Research Work 


eis address on “Engineering Research,’ Protessor 
White pointed out the necessity for manufacturers to un- 
dertake more research work, because the ordinary engi- 
neering and technical society is not in a financial position 
to undertake work of this kind, although most of the leading 
societies would like to encourage such work if they were 
financially able to do so. It was pointed out that many 
universities are in a position to cooperate with either in- 
dividual manufacturers or associations of manufacturers 
in carrying out research work. Gear noise is the particular 
problem of the gear manufacturer that requires more scien- 
tific analysis, to enable a determination of the causes that 
are most active in producing noise, and the influence of 
various modifications in design on the elimination of gear 
transmission noises. 


* #*k & 


INCREASED PRODUCTION FROM 
IMPROVED TOOLS 


By HARRY E. HARRIS 


The writer read with interest the article “Increased Pro- 
duction from Improved Tools” on page 1382 of October 
MacHINERY. While the improvement is marked in the de- 
signs shown in Figs. 3 and 4, the writer believes that the 
improvement would be even greater if pivot pins C, Fig. 4, 
as shown in the article referred to were relocated at the 
intersection of the center lines through the two drill bush- 
ings. Thus when the body of the jig was swung from one 
drilling position to the other there would be no necessity 
for moving the base of the jig on the drill table. With the 
design shown it is necessary to move the jig from side to ; 
side a considerable amount and realign it with the drill 
each time a hole is to be drilled. This causes an unneces- 
sary loss of time. By widening the base and lengthening 
the rocking member of the jig the pivoa pins CO could be 
readily located as suggested. 


* * 


SCULPTURING BY MACHINERY 


A method of reproducing works of sculpture, as well as 
making works of sculpture from living models, that ap- 
pears to introduce a new epoch in this art, has been in- 
vented by a Chicago engineer, W. F. Engelmann, 832 
E. 51st St., of that city. Mr. Engelmann has published a 
booklet entitled. “A New Sculpturing Method” in which he 
explains, how, by means of optical devices and machinery, 
he is able to do away almost entirely with the time con- 
sumed by the model “sitting” for the sculpture, as the 
presence of the model is required for a few minutes only. 
It is claimed that on account of the optical and mechanical 
means used an absolute likeness of the model is easily 
obtainable, and that reproductions can be made in any 
material and in any size from the largest in marble or 
bronze for monuments, to the smallest in gold for jewelry. 
It is further claimed that any person with very little 
training is able to make the most accurate reproductions, — 
and that the time required is reduced to hours instead of 
days or months. The machines used for this method of 
sculpturing have been patented, and the pamphlet referred 
to contains a complete mechanical description of the mech- 
anisms of the machines used. 1 
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MACHINING MOTOR TRUCK REAR AXLES 


By HAROLD F. BLANCHARD 
The machining operations on the rear axle of the Model 


AB Mack truck manufactured by the International Motor 
Co., New York City, are of particular interest because of 


the size of the piece 
and the accuracy re- 
quired. It is believed 
that the drop-forg- 
ing from Which this 
axle is made is the 
largest used in the 
automotive industry. 
The forging weighs 
350 pounds, is more 
than 5 feet in length 
and is made of 
chrome-nickel steel. 
It is. delivered to 
the factory as a solid 
forging, and it is ob- 
viously quite a job 
to bore* the large 
yoke opening at the 
center. This re- 
quires a machine of 
great size, having a 
large swing. The 
problem is also 
greatly complicated 
by the close limits 
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this illustration the tool in the left-hand holder is shown 
just starting the final counterboring cut. The holder at the 


right contains the facing cutters, which are so controlled 


Fig. 1. Boring and facing Motor Truck Rear Axle 


that the two faces are cut simultaneously. In the illustra- 
tion Fig. 4 is shown a close-up view of the facing cutters 
operating simultaneously with the rough-boring cutter. 


Another interest:- 
ing operation on the 
forging is boring the 
holes in the long pro. 
jecting bars’ that 
form the axle tubes. 
These holes must be 
bored out of solid 
metal, for which 
purpose a gun drill 
is used. The gun 
drill is provided 
with means of feed- 
ing lubricant to the 
point of the _ tool. 
The total length of 
the two holes is 
about 4 feet, and 
they are required to 
be aligned with suffi- 
cient accuracy to 
permit a drift bar 
with only 1/32 inch 
clearance to _ pass 
freely through the 
entire axle. This 


Fig. 2. Boring Axle Spindle with Gun Drill 


of accuracy called 
for. The yoke is re- 
quired to be faced 
within 0.004 inch 
and counterbored to 
within 0.003 inch of 
the exact size. 

The machine used 
for performing the 
boring and _ facing 
Operations on the 
axle is a Bullard 
“Max-i-Mill,” special- 
ly equipped for this 
job. A general view 
of the machine with 
the forging secured 
to the fixture is 
shown in Fig. 1. In 


Fig, 4. 


Close-up View showing Boring and Facing Tools operating simultaneously 


Fig. 3. Straightening Axle Forging after Heat-treatment 


boring operation is 
accomplished on a 
large engine lathe 
equipped as shown 
in Fig. 2. 

The axle is heat- 
treated between the 
roughing and finish- 
ing operations, being 
quenched while sus- 
pended vertically in 
order to minimize 
warpage. However, 
the nature of the 
material is such that 
a certain amount of 
warpage is unavoid- 
able. This necessi- 
tates straightening 
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the axle after it has cooled. The forging resists bending to 
such an extent that it is necessary to use a 350-ton hydraulic 
press for the straighteningi operation. An axle in position 
on the straightening blocks is shown in Fig. 3. ~ : 

The spindles or turned ends of the axle are of rather 
large diameter and are exceedingly awkward pieces to turn. 
For this work, large and rigid bell extensions are mounted 
on the faceplate, and steadyrests are employed to enable 
the spindles to be kept within the limit of 0.0005 inch. 


* * * 


MEASURING DIAMETER AT SMALL END 
OF TAPER PLUG GAGE 


By W. G. HOLMES 


The method here described for determining the diameter 
at the small end of a taper plug gage has been found very 
satisfactory. The procedure is as follows: The plug is 
mounted on a sine bar so that the top edge of the gage is 
parallel with the surface plate. A disk is placed in the 
corner formed by the end of the plug gage and the sine bar, 
as shown in the upper view of the illustration. The end of 
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Method of measuring Diameter at Small End of Taper Plug Gage 


the plug gage must, of course, be ground to a true flat sur- 
face and at right angles to its center line. A reading is 
taken over the plug gage and over the top of the disk by 
means of a height gage, the difference between these two 
readings giving the dimension X. 

The known dimensions then are: 


e = angle of taper; 

y = radius of disk; and 

X = difference between readings over plug gage and 
over disk. 


From the dimensions given it is required to find the diam- 
eter B at the small end of the plug gage. Now, we have, 
r+xX;n= (90—%e) + 2 
| eee —— i COSCG 
== #2) Fh Vos eel KE =a Jal sb df 


| 


“3 3 
I 


Then 

= KsecKe= (H+ J) seche 

(r + X + P sin m) sec % e 

(r + X + r cosec n X sin m) sec % e 


by oy by 
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FLEXIBLE COUPLINGS AND THEIR USE 


Flexible couplings are the most common mechanical means 
of compensating for unavoidable errors in alignment of 
shafts and shafting. When correctly applied, they are 
highly efficient. For joining lengths of shafting without 
causing loss of power from bearing friction due to misalign- 
ment, and for use in direct motor drives for all kinds of 
machinery, the value of the flexible coupling is now gen- 
erally recognized. The fact that lineshafting will sag if of 
considerable length, makes the use of a flexible. connection 
essential. Flexible couplings are not intended to be used 
for connecting a driven shaft and a driving shaft that are 
purposely placed in different planes or at an angle, but 
simply to overcome slight unavoidable errors in alignment 
that develop in service. 

For direct-driven machinery, where the motor and ma- 
chine are installed on a concrete foundation, the machine 
bearings should first be carefully lined up with the arma- 
ture shaft of the motor. The misalignment that is bound to . 
develop afterward, as the grouting around the machine 
allows it to settle, may be guarded against by connecting 
the two shafts with a flexible coupling designed to take 
care of these small but serious errors in alignment. In 
hanging lineshafting, it is practically impossible to align 
the hanger bearings perfectly, but, as in the case of setting 
up a direct-connected motor-driven machine, the greatest 
care should be taken to keep the error as slight as possible. 

Ordinarily, a flexible coupling will not transmit power 
efficiently where the offset is more than 1/16 inch or where 
the angularity is greater than 5 degrees. If the shafts 
are out of alignment more than these amounts, it is prefer- 
able to use universal joints or couplings of the Oldham 
type. The failure of flexible couplings to render the most 
satisfactory service is not due to any fault of the couplings 
but to an attempt to apply them where the conditions are 
altogether too severe. : 

Too great an angularity or too much offset between the 
connected members will usually cause the working parts of 
the couplings to rub and become heated, which means a 
loss of power. However, extreme cases can be more or less 
efficiently handled by using two couplings instead of one, 
connected by an intermediate shaft. This allows greater 
offset and greater angularity between the driver and the 
driven shafts. In one design of coupling the amount of 
misalignment permissible when using this arrangement is 
Y% inch per foot of the intermediate shaft. 


Types of Flexible Couplings 


There is a wide variety of flexible coupling designs; most 
of them consist essentially of two flanged members or hubs, 
fastened to the shafts and connected by some yielding 
arrangement. These flanges may in some cases take the 
form’ of long sleeves, or they may be little more than con- 
nected disks. The flanges or other main coupling members 
are connected in various ways: They may be joined loosely 
with a rubber disk between them to permit change in posi- 
tion, or they may be connected by flexible pins constructed 
by laminations similar to a leaf spring; they may employ 
a connecting disk made of an insulating material with lugs 
alternately arranged on opposite sides, or they may include 
a flexible spoked-wheel construction with the spokes made 
of laminated springs and engaging slots in a spider. Again, 
they may be connected by flat links hung from pins on two 
circles with the circles of pins on one member located on 
the driver and the other circle of pins on the driven mem- ~ 
ber, or they may interlock and have rubber cushions or 
springs located between them. In other cases, they may 
be machined to engage each other through a set of sliding 
blocks contained within them; or they may be connected 
in any of a variety of other ways. One design of flexible 
coupling having the connecting members in the form of 
sleeves instead of flanges consists of one heavy coil spring 
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as a driver and a smaller spring attached to the driven 
member. The smaller spring fits inside the larger one and 
is driven by friction. 

Bach type is a suitable transmitter of power, under reason- 
able conditions, and each contains some meritorious points 
of design. In general, it should be pointed out that the 
best results are most likely to be obtained where the 
couplings are of simple construction. Those that have as 
few working parts as possible and that are not too large, 
are desirable, provided they are capable of performing all 
the functions that a flexible coupling is intended to perform. 


Factors Affecting Flexible Coupling Design 


In designing flexible couplings, points that demand at- 
tention are the amount of power to be transmitted; the 
speed at which the machine, fan, blower or other device 
is to be driven; the likelihood of overload; the type of drive, 
that is, whether it is constant, intermittent or reversing; 
and special conditions regarding the operation of the ma- 
chine that might affect the drive. 

It has been stated that the construction should be as 
simple as possible; this will lessen noise and operating 
troubles and will make installation, adjustment, and re- 
placement of worn parts easy. An ideal coupling would be 
one that could be installed and then forgotten. Certain 
types of couplings are designed to run without lubrication, 
but in most cases, means for lubricating the working parts 
are provided, especially where the design contains sliding 
members. Such a coupling, if run dry, wastes power. Some 
manufacturers recommend a soft graphite grease as a lubri- 
cant, while others prefer heavy cylinder oil. The choice, 
however, and in fact, the question of whether a lubricant 
needs to be used at all, is primarily a matter of coupling 
construction. 

The members of a flexible coupling are usually attached 
to the shaft by means of keys, set-screws, or both. It is 
dangerous, however, for the heads of set-screws to project 
and for the ends of keys to extend beyond the hubs of the 
flanges. When set-screws can just as well be dispensed with, 
this should be done, and when not, safety set-screws should 
be used. The coupling should not only be capable of driving 
in both directions, but it should also be able to make sudden 
stops, quick reverses, and should provide for a small amount 
of end play. End play, especially in the case of a direct- 
connected motor-driven machine, is necessary, because it 
allows the armature shaft of the motor or generator to 
center the armature in the magnetic field. 

A close-connected coupling is an advantage, since it re- 
duces the leverage between the operating parts. Silent op- 
eration is always a desirable feature in any transmission 
unit, and the simpler the coupling construction, the more 
likely it is to be noiseless. Balance has a good deal to do 
with the efficiency of flexible couplings, because they fre- 
quently operate at high speeds and consequently are subject 
to more or less vibration, the effect of which may best be 
minimized by a balanced construction. The simpler designs 
may not have certain features that may be considered de- 
sirable, such as automatic adjustment to compensate for 
increasing loads and to take care of exigencies such as over- 
load. But it is questionable whether a complicated coupling 
with automatic features is preferable to a simpler construc- 
tion which gives little or no operating trouble after the 
coupling has once been installed. 


End Thrust and Balance 


Flexible couplings should be so designed that no end 
thrust is developed, as this will prevent motor end play, and 
cause the motor armature to run out of its magnetic center. 
This is an important matter where couplings are used in 
connection with herringbone gears. In designing or pur- 
chasing flexible couplings, it is important to see that the 
contacting surfaces do not, through wear, develop a thrust 
Which will cause loss of power and possible shutdown. 
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The question of balance is an important matter in coup- 
ling selection or design, as an increasing number of coup- 
lings are used in connection with steam turbines, high-speed 
motors, and many other classes of machinery. It is not 
sufficient that the coupling be perfectly balanced when 
installed, but it must remain in balance after wear has 
taken place. 

As the majority of flexible couplings are used in connec- 
tion with machinery that was formerly belt-driven, it is 
desirable to introduce a certain amount of resiliency in the 
coupling to take the place of that which was formerly sup- 
plied by the belt. Where ball-bearing motors are used to 
drive geared machinery or other shock loads, this is very 
important, as it relieves the balls from blows which may 
cause damage. This coupling resiliency reduces repairs to 
motor windings by freeing them from shocks and jars. As 
mentioned, several couplings on the market accomplish this 
more or less perfectly through the use of leather, rubber, 
or canvas under tension or compréssion and also through 
the use of coil or leaf springs. Couplings employing springs 


should always be lubricated, if possible; otherwise, the 
springs will cause loss of power. 
FINISHING HEAD ENDS OF OVER-SIZE 
PISTONS 


The head end of cast-iron pistons for automobiles is 
usually finished by facing, this operation being performed 
at the same time that the outside diameters are turned. 
For this work automatic lathes are commonly employed. 
An unusual method of finishing the ends of over-size pistons 
is employed in the factory of the Houpert Machine Co., 
Long Island City. Large quantities of semi-finished over- 
size pistons are carried in stock, and are taken from stock 
as the demands require, and finished by grinding both on 


Grinding the End of Over-size Pistons 


the cylindrical part and on the closed end. The latter 
operation is the one to which attention is here directed. 
The purpose of this novel means of finishing is to prevent 
an excessive accumulation of carbon—a precaution which is 
rarely taken, even by the manufacturers of automobile 
motors. 

The operation itself is extremely simple, and is performed 
on a No. 2 Heald rotary surface grinder, as shown in the 
accompanying illustration. The piston is centered on the 
magnetic chuck while the wheel is traversed across the 
piston to the center. Only about 0.004 or 0.005 inch of 
metal is removed in this operation, it being necessary merely 
to produce a highly finished surface on the end on which 
carbon cannot readily accumulate. A 24-C grain Norton 
wheel, grade F is used in this operation. 


196 


MACHINERY 


7 


November, 1922 


Making Wills Sainte Claire Connecting-rods 


Methods Employed in the Plant 

of the Taft-Peirce Manufacturing 

Company, Woonsocket, R. I., for 

Machining High-grade’ Automobile 

Connecting-rods— First of Two 
Articles 


By FRED R. DANIELS 


HE connecting-rods of the Wills Sainte Claire eight- 

cylinder automobile engine are made from a molyb- 

denum alloy steel—a material which is capable of 
withstanding the severe service to which automobile con- 
necting-rods are subjected. The rods of opposing cylinders 
are yoked together at their crankpin ends by a bronze sleeve, 
the crankpin bearing of the plain rod illustrated in Fig. 1 
being assembled in the fork of the rod shown in Fig. 2. In 
machining both these styles of rods at the plant of the 
Taft-Peirce Mfg. Co., Woonsocket, R. I., some unusual equip- 
ment is employed in order to attain the required accuracy. 
This and a concluding article to be published in December 
MACHINERY, Will follow the manufacturing processes step 
by step. 

The two rods are identical in the design of the straight 
H-section and the wrist-pin boss, and certain finished dimen- 
sions (including the center distance between holes) are 
also the same; this makes it possible to use the same. or 
very similar tooling and fixtures for several operations on 
both styles. The forked rod is forged solid at the gap end, 


milling the piston-pin and crankpin bosses. 


as indicated by the dot-and-dash outline in Fig. 2; on that 
account some extra operations are required for finishing 
this end. Both forgings are inspected, heat-treated, and 
straightened before machining. 


Milling the Piston-pin and Crankpin Bosses 


The first machining operation on both rods is straddle- 
This is done 
on a Becker continuous rotary milling machine equipped 
with the familiar type of multiple fixture commonly used for 
operations of this nature. (See the heading illustration.) 
An allowance is left on the thickness of the large bosses for 
a subsequent grinding operation by means of which the 
side surfaces are finished. This allowance is a little greater 
for the springy forked rod than for the solid plain rod. The 
cutting speed for milling both rods is 90 feet per minute. 
If serious deflection of the forging results from this straddle- 
milling operation, it is, of course, important to straighten 
the connecting-rods before any further machining operations 
are performed on them. 
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Diagram illustrating Details of Design of the Plain Connecting-rod 
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The forked rod is now subjected to an extra operation, a 
light grinding cut being taken on the faces of the large 
boss to correct any inaccuracy that may have resulted 
from the milling. This leaves both rods with the sides of 
the bosses parallel and with about 0.023 inch of stock left 
for finishing. The piston-pin and crankpin holes are drilled 
and rough-reamed on a Foote-Burt four-spindle drilling ma- 
chine, leaving about 0.013 inch of stock on the small holes 
for grinding, and approximately 0.085 inch on the large 
holes, which are bored before grinding. For drilling and 
reaming, the rods are securely located against V-blocks at 
the piston-pin end. Four-lipped drills are used for the 
larger holes, this type of drill being better adapted for this 
work than an ordinary twist drill, especially when a tough 
material like molybdenum steel has to be drilled. 


Rough-milling the Gap in the Forked Rod 


The next operation on the forked rod consists of rough- 
milling the gap.’ Fig. 3 shows the rod before and after this 
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Diagram illustrating Details of Design of the Forked Connecting-rod 


operation. Three cuts are taken, the roughing cut being 
performed with the equipment illustrated in Fig. 4, which 
is mounted on a Briggs milling machine. There are two 
fixtures on the table, one at each end, so that the inserted- 
tooth milling cutter can be alternately fed to the forging 
in each fixture. The crankpin end of the rod is located in 
the fixture by means of two expansion arbors which extend ~ 
into the previously reamed hole from the sides. These 
arbors are operated by a knurled knob on each side of the 
fixture and locked by wing-nuts. The piston-pin end of 
the connecting-rod is located by an oval-section stud on the 
fixture. This stud fits in the hole in a vertical plane, but 
permits of slight variations in the center distance between 
the bosses which may exist at this stage of the manufacture. 
It may be mentioned that in all the milling fixtures used 
before grinding, this method is used to compensate for cen- 
ter distance discrepancies. The depth of the gap is limited 
positively by a stop located under the machine table at each 
end, and while the table is feeding toward one stop, the 


Fig. 3. Forked Rod before and after milling 


Fig. 4. 


Set-up used in milling Gap in Forked Connecting-rods 
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operator loads a rod into the opposite fixture. It is the 
usual custom for one operator to have charge of two 
machines. 

A special inserted-tooth milling cutter, 11 inches in 
diameter, of the design shown in Fig. 5, is used in milling 
the gap. The two disks in which the blades are set are 
made of machine steel and pack-hardened. Both contain 
slots for the insertion of 25 blades, secured in the slots by 
straight slabbed pins, set at a 5-degree angle. All the blades 
in one disk are right-hand, and all those in the other, left- 
hand. The disks are screwed together with a sheet steel 
shim, 0.030 inch thick, between them, thus forming a stag- 
gered-tooth milling cutter. The type of blade used is shown 
in the detail view at the top of the illustration, from which 
it will be seen that the angular cutting edges of blades of 
opposite hands will produce the tapered shape at the crotch 
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an indexing fixture and four formed cutters. The fixture 
accommodates two forked rods mounted as shown, a spacing 
collar being used between each gap to maintain parallelism 
of the two bosses. The rods are secured in position by a 
strap. At the completion of one traverse of the table, the 
fixture is swung in a vertical plane, through 180 degrees, 
to bring the bosses on the opposite side of the work to the 
cutters. The knob at the front of the fixture operates a 
spring locking pin, and during the indexing a simple turn 
of the knob withdraws the pin and keeps it disengaged. 
An angular surface on the index-pin boss acts as a cam 
when the knob is turned, withdrawing the pin and com- 
pressing the spring, thus preventing engagement of the 
pin until the knob is again turned by hand. The finished 
rods shown lying on the table of the machine give an idea 
of the nature of this operation and the appearance of the 
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of the gap. In rough-milling the rod, about 0.020 inch of 
stock is left on each side of the gap for subsequent finishing. 
This stock is removed in two milling operations performed 
after the large hole has been finish-bored, which is done 
after the caps have been cut off and fitted. In the finish- 
milling operations on the gap, the set-up used is similar to 
that shown in Fig. 4, except that the milling cutter blades 
do not have angular cutting edges for finishing the crotch. 
In finish-milling, from 0.008 to 0.010 inch of stock is removed. 


Milling the Bolt Bosses 


The operation of milling the convex surfaces of the bolt 
bosses on the forked rod is illustrated in Fig. 6. This work 
is done on a No. 2 Brown & Sharpe milling machine, using 
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Staggered-blade Cutter for milling Gap in Forked Connecting-rods 


work after it is completed. The cutter speed for this opera- 
tion is 80 feet per minute, and the table feed, %4 inch per 
minute. 

For the corresponding milling operation on the plain rods, 
a No. 1B Milwaukee milling machine is employed, the 
set-up for which is illustrated in Fig. 7. Three rods are 
milled at a time by using spacing collars between them 
and fastening them on the arbor of the fixture by the simple 
means shown. The rods are placed on the arbor with the — 
piston-pin ends extending alternately in opposite directions. 
They are supported in the proper horizontal position by 4 
screw and check-nut. Flat springs which engage the piston- 
pin bosses prevent each rod from lifting from its seat on 
the screw head, due to the thrust of the cutters. This 
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Fig. 6. Milling the Bolt Hole Bosses of Forked Rods 


fixture is not of the indexing type, and the rods must be 
reversed after each traverse of the machine table to mill 
the bosses on the opposite side. The cutter speed is 50 
feet per minute, and the table feed, % inch per minute. 


Milling Operations on the H-section 


For milling the groove and edges of the H-section on the 
forked connecting-rod, a unique type of milling fixture is 
used. It will be seen from Fig. 2 that this section curves 
out to join the crankpin boss. It is to provide for this 
curve, which is indicated by the 1%4- and 2-inch radii that 
this fixture is especially designed. The operation is done 
on No. 1 Brown & Sharpe milling machines, the set-up for 
which is illustrated in Fig. 8. Two machines are attended 
by one operator. 

The fixture occupies the entire table of the machine and 
has an auxiliary table, hinged 
on stud <A, which passes 
through the fixture. Cam sur- 
faces on the under side of the 
auxiliary table and a cam-roll 
over which its free end rides 
as the machine table travels 
back and forth, impart the 
necessary vertical movement 
to the auxiliary table for mil- 
ling the curves. The auxiliary 
table has flanges extending 
on both sides to engage rolls 
B at the top, and to steady 
the work-holding part of the 
fixture. The roll over which 
the lower cam surfaces ride 
keeps the auxiliary table in 
contact with the upper rolls 
throughout the movement of 
the machine table. An eccen- 
tric sleeve is provided at the 
Pivot, which enables longi- 
tudinal adjustments to be 
made when necessary. 

The work, which is partially 
hidden in the illustration by 
the gang of milling cutters, is 
located on studs, the piston- 
pin stud being elliptical, as on 
the fixture previously de- 
Scribed. The cut taken in this 


Fig. 8. 
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Fig. 7. Milling the Bolt Bosses of Plain Connecting-rods 


operation is rather heavy, and for this reason an auxiliary 
brace C has been attached to the machine to furnish addi- 
tional outboard support for the over-arm. By using two 
machines the work is transferred from one to the other 
for milling opposite sides of the rods. 

For the corresponding operation on the plain rods, it is 
not necessary to use this special fixture. The work is 
located on a fixture by means of studs, and a gang of three 
milling cutters is used, the same as in the operation just 
described. For both rods a cutter speed of 85 feet per 
minute and a table feed of 2 inches per minute are employed. 


Milling the Rods to Final Shape 


The piston-pin boss (except for its ends) and the curved 
surface which joins it to the top of the H-section’on both 
styles of rods are milled on a No. 11%4 Milwaukee vertical 
milling machine equipped 
with a gear-operated fixture 
which revolves the work past 
the cutter. A fixture of iden- 
tical design is used to mill 
the complete cylindrical sur- 
face where the boss projects 
from each side of the H-sec- 
tion. “The surfaces machined 
in these two operations com- 
plete the shape of the piston- 
pin boss and blend it into 
the straight part of the con- 
necting-rod. The type of fix- 
ture used is illustrated in 
Fig. 9, where it is shown in 
use on the cylindrical ends 
of the boss. By turning the 
capstan wheel, the fixture is 
revolved to pass the work 
under the end-mill which 
sweeps inside the projecting 
ends of the boss and simul- 
taneously cleans off what 
stock may remain from the 
previous operation on _ the 
edges of the ribs adjacent to 
the boss. 

The only difference in the 
set-up for milling the remain- 
der of the boss is in the ver- 
tical position of the table, it 
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being necessary only to raise the table until 
the cutter can sweep the entire length of 
the boss. The radius of the cutter is 14 
inches to correspond to the radius of the 
curve which joins the boss to the H-section. 
Thus, as the fixture is swung around, the 
cutter first mills this curved surface on 
one side of the rod, then the entire length 
of the boss along the front, and finally the 
curved surface on the opposite side of the 
H-section. The operation has been per- 
formed on the work shown on the fixture. 
The cutter speed is 85 feet per minute. 

There is one other important milling oper- 
ation on the plain rods that is not required 
on the forked type, and that is form-milling 
the 1%,-inch radius (see Fig. 1) at the large 
end of the rod. For this purpose, a No. 3B 
Milwaukee milling machine is employed, © 
equipped with a fixture and a gang of 
formed cutters, as illustrated in Fig. 10. 
The fixture accommodates twelve rods, six 
on each side, three in the front and three 
in the rear. This enables a high production 
to be attained. By the time the six rods at 
one end are finished, the operator ig ready 
to feed the table across to the rods on the other end, 
and while these are being milled he replaces the finished 
rods with unmachined ones. The cutter speed is 70 feet per 
minute, and the table feed, % inch per minute. 

The second installment of this article will describe the 
operations required to complete the connecting-rods. These 
include the method of machining the cap-screw holes grind- 
ing the fitting surfaces for the crankpin bearing cap, re- 
finishing after assembling the caps, grinding the piston-pin 
and crankpin bearing holes, and final inspection. 
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TECHNICAL LITERATURE AND THE 
ENGINEERING STUDENT 


Is the engineering student being properly trained in the 
uses of the available technical literature, both that in 
periodical and in book form? How can he be trained to 
appreciate the value of engineering literature while in col- 
lege? These questions are answered by EH. H. McClelland, 
technology librarian of the Carnegie Library of Pittsburg, 
in an interesting article published in Engineering Education, 
in which the methods that should be used to interest stu- 
dents in studying engineering journals are referred to. To 
quote from the article, ‘With many students the appeal will 


Fig. 10, 


Milling Machine Set-up for form-milling End of the 
Large Boss on Plain Rods 
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Gear-operated Fixture used in milling the Piston Wrist-pin Boss 


be stronger if the assigned problems have a commercial or 
industrial trend. Set a student to determining what com- 
panies manufacture lathes, or locomotives, and in what 
part of the country the plants are. What are some of the 
largest companies and what is their organization? Who 
is the president or the purchasing agent of each? What 
journals would offer the most fertile field for advertising 
their, product, and what kind of trade literature (catalogues, 
house-organs, etc.) do they issue? Not all this information 
can be found readily—that regarding smaller companies is 
particularly elusive—but the search for information of this 
nature will properly call into use a set of tools and aids 
entirely different from those used in obtaining information 
on engineering or purely scientific topics. This sort of 
problem in some form comes to libraries almost daily, 
which proves that it must be of an essentially practical 
character.” 

A good practical problem for acquainting students with 
current literature is to ask them to imagine themselves 
ordered to a foreign country remote from libraries and book 
stores, and ordered to assemble and take with them a good 
working library on any engineering subject, be it a chemical 
laboratory or a machine-building plant. 

The way in which to test the general acquaintance of 
the student with the best engineering magazines in the 


field is to read to them the titles of some rather special- 


ized articles and have them indicate the branches of engi- 
neering to which the articles belong and the name of the 
journals in which the articles would be expeeted to appear. 
Another question that would make it necessary for the 
student to become acquainted with a variety of the more 
important technical literature available would be to ask 
him to name the most important handbooks in different 
engineering fields in use -in the United States. He should 


not only be acquainted with books, but also with the leading 


publishers of engineering books, and the author of the 
article puts as a test question to the student to name for 
each field an American publisher who is prominent in the 
field of (1) chemistry, (2) electrical and mechanical engi- 
neering, (3) works on machine shop practice, and (4) 
manuals on operation of prime movers. 

There is no doubt that both students in engineering col- 
leges and men engaged in practical engineering and ma- 
chine shop work would be greatly benefited by a more 
intimate acquaintance with the sources of information 
available to them in current mechanical literature, both 
in magazines and in technical books. 
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_Power-transmitting Capacities of Different Types of Gearing—Concluding Installment 


and power in a large percentage of mechanical appli- 
ances, its practical application must necessarily be 
based upon a great variety of conditions. Because of these 


Gae gearing provides the means of transmitting motion 


“numerous variations, gears differ greatly, not only as to 


type, design, and size, but also as regards accuracy, methods 
of mounting, etc.; consequently, in determining by calcu- 
lation the power-transmitting capacities of gearing in gen- 
eral, as covered in this review of the subject, it is necessary 
to consider as far as possible average conditions. 

Frictional and Toothed Gearing 


The term ‘friction gearing” is commonly applied to that 
type consisting of a driver made of some substance such as 
fiber or leather and arranged to operate by rolling in con- 
tact with a metallic driven wheel. The driving and driven 
wheels may be either cylindrical for driving parallel shafts 
or conical for driving shafts at an angle; when speed 
variations are required, a small driving disk may be ar- 


ranged to reyolve in contact with the side of a comparatively 


large driven disk, which also provides for reversing the 
rotation merely by shifting the driver to the opposite side 
of its central position on the driven disk. With the latter 
arrangement, pure rolling contact is not obtained when 
using a driver of cylindrical form, since it makes contact 
with the driven disk at various diameters. 

_ Friction gearing provides a smooth, uniform drive, but 
toothed gearing is superior for most purposes because of 
its positive action and greater power-transmitting capacity. 
The latter may also be designed to transmit much more 
power, and at the same time insures maintaining the same 
relative positions between the driving and driven members, 
which is important for many classes of mechanism. The 
common forms of gearing for connecting parallel shafts are 
spur gears, single helical or twisted gears, and double helical 
or herringbone gears. 

Spur gears are the simplest to design and cut, and meet 
the requirements for a large percentage of parallel shaft 
drives. Single helical gears are used extensively for elec- 
tric railway service, as the helical teeth are conducive to 
smooth continuous action which prolongs the life of the 
fearing as compared with spur gears. 
the teeth is quite small (usually from 7 to 10 degrees), 
so that the end thrust is well within the capacity of the 
oil film on standard armature end-thrust collars and on axle 
collars. The standard helix angle adopted by the R. D. 


Nuttall Co. for railway gears is 714 degrees. 


Herringbone or double helical gears neutralize the end 


thrust, since they have right- and left-hand sections, and 


The helix angle of 


such gears are especially applicable for high velocities and 
ratios in connection with turbine reduction gearing or for 
installations requiring a minimum of vibration and noise. 


Gear Ratios and Speed Variations 


Proportioning a train of gears to obtain a given velocity 
ratio, or possibly a given series of speeds, is frequently 
encountered in the design of geared transmissions. When 
the problem is simply that of obtaining a given velocity 
ratio, and when the latter is so large that more than one 
pair of gears should be used, a uniform reduction between 
the different pairs is conducive to the highest efficiency. 
Whenever this arrangement is practicable, the ratio of each 
pair in a train may be determined by extracting the root 
of the total ratio. If there are two pairs of gears, extract 
the square root; for three pairs, extract the cube root, ete. 
For example, if the total ratio between the first driving and 
the last driven gear is to be 125 to 1 and three pairs of” 
gears are to be used, the ratio of each pair should preferably 
equal 5 to 1, since W125 =5. 

In designing gear combinations for varying spindle speeds 
or feeding movements, it is general practice, among ma- 
chine tool builders particularly, to vary the speeds in geo- 
metrical progression, successive speeds being obtained by 
multiplying each preceding term by a ratio or constant 
multiplier. Thus, if the slowest speed is 50 revolutions per 
minute and the ratio is 1.3, the succeeding speeds will equal 


50 X 1.3 = 65 
65 X 1.3 = 84.5 
84.5 X 1.3 = 109.8 


When the fastest speed F and the slowest speed S in a 
series are known and also the total number of speeds N, 
the ratio may be determined by the. well-known formula: 


N—1/F 
Ratio = — 
S 

Since logarithms would ordinarily be used for the extrac- 
tion of this root, the ratio may be obtained as follows: 

Rule—Subtract the logarithm of the slowest speed from 
the logarithm of the fastest speed and divide the difference 
by the total number of speeds minus 1; the result will 
equal the logarithm of the ratio. 

In actual practice, the exact progression obtained may be 
modified slightly to permit using gears of a certain diametral 
pitch. For machine tool transmissions, the speed ratio 
should, as a general rule, be between 1.3 and 1.5, as other- 
wise there will be either too small or too great a difference 
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between successive speeds. There would be no practical 
advantage in a series of speeds varying by small increments 
equivalent to a ratio of say, 1.1, whereas, if the ratio were 
1.7 or possibly 2, the changes from one speed to the next 
would be excessive. Feeding mechanisms may be designed 
for ratios of 1.2 or less, depending on the type of machine. 

Speeds of machine tool drives and especially feed changes 
are sometimes varied according to “chromatic scale pro- 
gression,’ with a ratio of either 1.4142 or 1.189 in case a 
lower ratio is required. The first ratio is the square root 
oi 2, and the second the fourth root of 2. The object of 
using these particular ratios is to obtain a series of speeds 
or feeds containing the even ratios, 2, 4, 8, 16, etc. 


Designing Spur Gears for Transmitting a Given Horsepower 


When it is required to know the diametral pitch for 
transmitting a given horsepower, this may be determined 
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V =pitch-line velocity in feet per minute—preferably 
limited for average conditions to about 1200 feet 
per minute for cut spur gears of ordinary quality 
to avoid excessive noise; 


Y = Lewis formula outline factor for a given diametral 
pitch and pressure angle (see MACHINERY’S Hawnp- 
BOOK, page 595); and 

H = horsepower. 

When the diametral pitch and velocity are known, the 
horsepower that can be transmitted by a gear of given 
material may be determined by the following formula, 
which is also derived from the Lewis formula: 


Ss VFY 
ih = 


ere eh. (2) 
PX 55 (600+ V) 


in which #' = face width in inches. 
wise is the same as for Formula (1). 
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Factors used in determining Power-transmitting Capacity ‘of Herringbone Gears 


directly by the following formula, based upon the well- 
known Lewis formula: 


Ss AVYn 
Pm sf (1) 
HX 55 (600+ V) 


in which 

P= diametral pitch; 

Ss = allowable static unit stress or the stress at “zero 
velocity’ = 8000 for accurately cut cast-iron gears, 
15,000 for steel containing about 0.30 per cent car- 
bon, 25,000 for steel containing about 0.50 per cent 
carbon, 9000 for semi-steel, 5000 for rawhide, bake- 
lite, formica, and condensite, and 12,000 for phos- 
phor-bronze; 

A =a factor which is usually 3 or 4 for cut gears, the 
assumption being that the face width is to equal 
3 or 4 times the circular pitch, which is the general 
practice; 


When gears have stub teeth, the two pitches indicating 
the proportions of the teeth represent also the approximate 
increase in strength, as compared with standard teeth. 
Thus a stub-tooth gear of 6-8 pitch would transmit a load 
equal to approximately 8/6 of the safe load for a standard 
gear of 6 diametral pitch. When the teeth have full shroud- — 
ing, they are about 100 per cent stronger, ordinarily, and 50 
per cent stronger for half shrouding. 


Power Transmitted by Herringbone Gears 


Accurately cut herringbone gears represent the most effi- 
cient type of geared drives for parallel shafts. Gears of 
this type are adapted for higher velocities and ratios than — 
spur gears. Accurate and well-made herringbone gears are 
often operated at pitch line velocities of from 3000 to 5000 
feet per minute in connection with steam turbine reduction 
gearing, and the ratios may be 10 to 1 or higher for some 
installations. 
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In designing herringbone gears, the total face width, 
including the clearance space at the center (for gearing 
having such spaces), should be equal to at least six times 
the circular pitch for a 23-degree helix angle, to insure 
proper overlapping of the teeth or continuous contact. The 
following formula for determining the power-transmitting 
capacity of herringbone gears is recommended by a com- 
mittee of the American Gear Manufacturers’ Association. 

In this formula 

W = allowable tangential load in pounds at pitch line; 

8S, = working stress in pounds per square inch for zero 
velocity = 15,000 for chrome-nickel steel heat- 
treated, 12,500 for 0.50 carbon forged steel, 10 000 
for 0.30 carbon forged steel, 7500 for cast steel, 
and 4000 for cast iron; 

P’ = circular pitch; 

Y = factor obtained from curve on accompanying chart; 

K = speed factor, also obtained from the accompanying 


3000 
chart = . 
3000 + V7. 
The notation otherwise is the same as for spur gears. 
WV 
A = ————_ W=WS;P’ FYK for well-oiled gears. 
33,000 


For grease lubrication, multiply W by 0.8 to 0.62, depend- 
ing upon the degree of lubrication. 

The preceding horsepower formula takes into account the 
wearing quality of the gearing as well as the strength, and 
it is applicable to helix angles of about 23 degrees and a 
pressure angle of 20 degrees on the axial section of the hob. 

To illustrate the application of the formula, assume that 
the capacity of a chrome-nickel steel pinion, heat-treated 
and having 33 teeth of 214 diametral pitch, is to be deter- 
mined for a pitch-line velocity of 1860 feet per minute, a 
face width of 28 inches, and oil bath lubrication. Then, 


W = 15,000 X 1.256 X 28 X 0.118 XK 0.62 = 38,550 
38,550 K 1860 


i = 2170 horsepower, approximately 


33,000 

Helical gears have several inherent advantages as com- 
pared with the spur type. First, the action is distributed 
Over more than one tooth, and all phases of tooth engage- 
ment, such as sliding and rolling contact, occur simultane- 
ously, which tends to equalize wear and preserve the correct 
tooth shape. The load is transferred gradually and uni- 
formly as successive teeth come into engagement, and the 
bending action resulting from the tooth load is less than 
for a spur gear, because the line of contact extends diagon- 
ally across the meshing teeth; the tooth load of a helical 
gear, however, is higher because of the angular position of 
the teeth, and the normal tooth section is, of course, smaller 
than that of a spur gear of the same circular pitch. 


Power Transmitting Capacity of Helical Gears 


Helical gearing for driving shafts which are not intersect- 
ing and not parallel is generally considered a rather treacher- 
ous type to use, when the amount of power is relatively high. 
In most installations, the power transmitted is much less 
than the maximum capacity of the gearing, and whenever 
the amount of power is likely to be anywhere near the maxi- 
mum, it is preferable to use worm-gearing, the worm having 
as many threads as are required to give the desired velocity 
ratio. Helical gears which have caused trouble due to abra- 
sion resulting from the small contact area and highly local- 
ized pressure, have often been replaced by worm-gearing with 
satisfactory results. 

The advantage of the larger bearing surfaces of worm- 
fearing is illustrated by the following example and prac- 
tice: A pair of helical gears were made, the smaller gear 
being made of hardened steel and the larger gear of cast 
iron. The helix angle was satisfactory, but when the gears 
were operated under working conditions they began to heat 
immediately and were worn out in a few hours. A second 
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set was beginning to heat and show signs of wear, and 
would evidently have worn out as rapidly as the first set, 
but it was suggested that the cast-iron gear which was part- 
ly worn, be polished. After this was done, thus converting 
the helical gear partly into a worm-wheel, the gears oper- 
ated without further difficulty. In this case the helical gears 
were changed by abrasion into worm-gearing, practically, 
and polishing the surfaces of the teeth merely arrested the 
wear that had started. Whenever there is any doubt about 
the power-transmitting capacity of helical gearing, it is not 
advisable to rely upon calculations, but to determine this 
capacity by an actual test with all running conditions, as 
regards speed, lubrication, and load, duplicated. 


Application of Bevel Gears 


Bevel gears are of the most important class of gearing 
for connecting shafts located at an angle. The straight- 
tooth form is applied to angular drives on practically all 
classes of. mechanism, and the spiral type bevel gear for 
certain special applications, as, for example, the rear axle 
drives for automobiles. 

The power transmitting capacity of bevel gearing may 
be determined by a formula based on the Lewis formula. 
A factor is introduced which represents approximately the 
relation between the strength of a bevel gear and that of a 
spur gear having the same number of teeth and pitch. 
There is also another modification in that the outline factor 
Y is not selected for the actual number of teeth in the gear. 

In this formula C =the pitch cone radius; otherwise the 
notation is the same as that used for spur gears. 


Sty WOO” (Gl 1a) 
= 


55 X PC (600+ V ) 

To determine the outline factor Y, first divide the number 
of teeth by the cosine of the pitch cone angle. The quotient 
represents the number of teeth in an equivalent spur gear, 
and the table of outline factors for spur gears is used. 


Capacity of Spiral Bevel Gears 


Spiral bevel gears have a load-carrying capacity that is 
somewhat greater than that of straight-tooth bevel gears 
of similar proportions. The difference in capacity, however, 
is not very great, and the formula for straight-tooth gears 
may also be applied to the spiral bevel type. One of the 
principal reasons that spiral bevel gears are slightly superior 
to the straight-tooth form as power transmitters is that 
there are more teeth in contact and the load on any one 
tooth is less. Another reason is that the load is never con- 
centrated on the point of a tooth throughout its whole 
length. When there is contact at the point at one end, 
the contact is toward the flank at the other end, and the 
average height from the root, at which the load is applied, 
is much less than the total height of the tooth. The smooth- 
ness of operation is another favorable factor tending toward 
greater load capacity, as in the case of herringbone or 
double-helical gearing for connecting parallel shafts. 

The tooth of a spiral bevel gear has to take both the 
transmitted load and the thrust load. This total load A 
equals the transmitted load B divided by the cosine of the 
spiral angle. For a 30-degree spiral angle, the total load 
is about 1.15 times the transmitted load. This additional 
tooth load on a spiral bevel gear tooth, as compared with 
a straight tooth, is more than offset by the increased number 
of teeth in contact. 

While the tooth thickness of the spiral bevel gear is less 
than that of the straight gear, the length of the curved 
tooth is correspondingly greater, so that the sectional area 
on the pitch cone surface is practically the same for the 
straight and spiral forms of teeth of corresponding pitch. 

* * * 

According to figures published by the Department of 
Commerce, 246,941 automobiles were produced in August as 
compared with 81,693 in January, each month having shown 
a considerable increase. 
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Principles of Spiral Bevel Gear Cutting—Operation and Adjustment of Generators Designed 
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for Cutting Gears of Different Sizes 


mobile rear axle drives in preference to bevel gearing 

having straight teeth. There has also been an increas- 
ing demand for this type of gearing for other purposes. 
The spiral design operates more smoothly than bevel gears 
with straight teeth and has certain other advantages. The 
relation between spiral and straight tooth bevel gearing is 
practically the same as the relation between ordinary spur 
gears and helical gears applied to parallel shafts. The teeth 
of spiral bevel gears are not a true spiral, although the 
actual curve, when developed on a plane, closely approxi- 
mates the spiral curve. A tooth having a curvature that 
meets practical requirements can be cut readily on a manu- 
facturing basis, and there is no good reason for attempting 
to obtain a true spiral. 


G oo type bevel gears have been used widely in auto- 


Two Methods of Cutting Spiral Bevel Gears 


There are two general methods of cutting spiral bevel 
gears on Gleason generators. One is known as the “stand- 
ard” or “single-side’’ method, and the other as the “spread- 
blade’ method. With the standard method all the teeth are 
formed first on one side (when taking the finishing cuts) ; 
then both gear and cutter are adjusted slightly, and the 
opposite sides are finished. This method is recommended 
when a relatively small number of gears are to be cut— 
say fifty or less. The spread-blade method is so named 
because the cutter used has its blades spread far enough 
apart to form both sides of a gear tooth space at the same 
time. Since all the gear teeth are formed while the blank 
is indexed one revolution, instead of two revolutions as 
with the standard method, there is a saving in the cutting 
time for a gear of 40 per cent or more. This does not 
apply, however, to the mating pinion, assuming that the 


latter is cut by the standard or two-side method, which is - 


the usual practice. Most spiral bevel gears are now cut 
by the spread-blade method, which is recommended for cut- 
ting duplicate gears on a quantity basis. The generator to 
be described may be used for either method of cutting if 
equipped with a cutter adapted for the method employed. 


Spiral Bevel Gear Generator 


A 15-inch Gleason generator designed for cutting spiral 
type bevel gears is shown in Fig. 1. The action of this 
machine in forming the tooth curves, is based upon the 
same fundamental principle as that of the generators used 
for gears having straight teeth; that is, the cutter and 
gear blank are rolled together in order to generate the 
tooth curves. A rotary type of cutter, however, is used 
on the spiral type of generator to form curved teeth. The 
cutter-head A has a number of equally spaced blades or cut- 
ters, and the curvature of the gear teeth depends upon the 


radius of the circle with which the cutting edges coincide. 
Every other blade around the cutter-head cuts on the out- 
side, and the remaining blades cut on the inside. It is 
evident then that the concave sides of the teeth are formed 
by the outer edges, and the convex sides by the inner edges. 
Each blade is ground on the cutting side to the pressure 
angle of the gear, except for a slight modification referred 
to later, and the opposite side has clearance. These inner 
and outer blades have top rake, and slope in opposite direc- 
tions, or away from the cutting edges, to give a better cut- 
ting action. z 

This machine is designed primarily for finishing teeth 
that have been roughed out on another machine, although it 


may also be used for roughing cuts. The generator is used } 
for stocking out gears by changing the feed-cam and run- 
ning the machine without any rolling motion. When pinions 

a 


are roughed out on this machine, the generating motion 
and finishing feed-cam are used, so that the machine set-up, 
with the exception of the cutter and cutter settings, is the 
same as for finishing. Separate stocking cutters having 
different point widths are usually required for the gear and 
the pinion. The finishing cutters will be the same for each © 
member when the standard or single-side method of cutting 
is used, but will be different when the gears are cut by the 
spread-blade method. 


Action of Spiral Type Bevel Gear Generator 


A geared drive is used to roll the cutter and work to- 
gether, instead of the master and crown gear segments 
employed on the straight-tooth generators. Column B sup- | 
porting the cutter-spindle is mounted on a cradle @ which © 
has circular, segment-shaped ways and receives a rolling 
motion through a worm and a large worm-wheel segment. — 
The amount of rolling motion is regulated by change-gears 
and a reversing mechanism making a fixed number of turns — 
in each direction. This reversing drive is also connected to 
the work-spindle through permanent gears, change-gears, and 
a worm and worm-wheel segment, which transmits motion — 
to the work-spindle through the indexing worm-gearing. 
The relative amount of rolling motion between the cutter 
and the work is controlled by compound change-gears located — 
in the drive to the work-spindle. The cutting or generating — 
of the tooth curves occurs while the cutter and work are 
rolling upward, and during the downward rolling motion 
a feed-cam swings the gear away from the cutter. The in- 
dexing movement then takes place, after which the gear is 
returned to the cutting position. This feed-cam is timed 
with the reversing mechanism previously referred to. 

The cutter-head can be adjusted both vertically and hori- 
zontally for different cone distances and spiral angles. 
Scales and graduating dials reading to thousandths of an 
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inch indicate the extent of these adjustments. As the cut- 
ter blades are shortened in grinding, the cutter-spindle may 
be adjusted lengthwise to locate the outer ends of the blades 
in a vertical plane coinciding with the center of the ma- 
chine. If the center of the cutter-head is below that of the 
work, when cutting a pinion, the cutter center will be 
located above the center of the work when cutting the 
mating gear, because the curvature of the pinion teeth must 
be in the opposite direction. 


Determining Blank Dimensions and Angles 


‘In spiral bevel gear calculations, the angle of the blank, 
root angle, outside diameter, pitch diameter, and pitch cone 
angle are all calculated the same as for straight-tooth bevel 
gears. The same values are also used for the diametral 
or circular pitch. These gears are cut for 1414-, 171%4-, and 
20-degree pressure angles. When the angle is 14% degrees, 
under-cutting of the pinion is avoided by using long and 
short addendum teeth. Pinions for automobile drives were 
formerly made with 
an addendum equal 
to 0.7 of the work- 
ing depth, the ad- 
dendum of the mat- 
ing gear being 0.3 
of the working 
depth. The latest 
practice is to pro- 
portion the teeth 
for each, ratio to 
give the best roll- 
ing conditions and 
still avoid under- 
cut, taking into ac- 
count the number 
of teeth in the gear 
and the pinion, and 
the pressure angle. 

Left-hand cutters 
should always be 
used for finishing, 
so that the thrust 
of the cut will op- 
pose the _ rolling 
movement of the 
work and give bet- 
ter control during 
the generating process. Roughing cutters, whether used on 
this machine or on a special rougher, should be of the same 
hand as the gear; that is, for a left-hand pinion and a 
right-hand gear a right-hand roughing cutter should be 
used. Then the cutter will always work from the small 
end of the tooth toward the large end when roughing the 
gear, and the thrust of the cut will be against the chucking 
Plate. The “hand” of the cutter is determined by the direc- 
tion in which it revolves, as seen from the rear side. 

Because of the circular path followed by the blades when 
cutting spiral bevel gears, the pressure angle on the out- 
side and inside edges is modified; thus the angle is not 
exactly 1414 degrees, 174% degrees or 20 degrees, as the 
case may be. The angle of the inside-cutting blade is some- 
what greater than the nominal pressure angle, and that of 
the outside-cutting blades is somewhat less. However, the 
effective pressure angle of the engaging teeth, measured 
With relation to the pitch cone surface, is the same for the 
engaging teeth of the gear and pinion. It is evident, there- 
fore, that the effective pressure angle is not the same as 
the angle of the cutter blade. The cutter settings are so 
computed as to make the effective pressure angles equal for 
the gear and pinion teeth in mesh. 

A series of finishing cutters is provided for each pressure 
angle. These are designated by numbers, and the selection 
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depends upon the spiral angle desired. The sine of the 
pitch-line spiral angle obtained with a given cutter is found 
by dividing a constant by the sum of the block or dedendum 
angles of the gear and pinion, expressed in minutes. The 
constant is equal to the number of cutter multiplied by 20, 
the cutter number being a measure of the pressure angle 
correction. ; 

When both gear and pinion are cut by finishing each 
side of the tooth space separately, the same cutter is used 
for the gear and pinion. When both sides of each tooth 
space on the gear are finished simultaneously by the spread- 
blade method, a cutter with the blades separated enough 
to obtain the proper tooth thickness must be used for the 
gear. A cutter of standard dimensions is used for the 
pinions, since the latter have each side of the tooth space 
finished separately, except in the case of small gearing, 
as explained later. 

The method of measuring the angle of spiral is indicated 
by the diagram Fig. 2, which also shows the meaning of 
the term “lead” as 
applied to this type 


of gearing. To in- 
sure quiet opera- 
tion, the angle 


should be sufficient 
to give a lead that 
is equal to from 1144 


to 1% times the 
circular pitch. A 
spiral angle of 


about 30 degrees is 
usually the most 
satisfactory for au- 
tomobile gears of 4 
too. diam et ra 


Dilechy ) Hor finer 
pitches, an angle 
between 25 and 30 
degrees is _ suffi- 
cient. The angle 
should never be 
greater than about 
35 degrees. 


In setting up the 
machine for a new 
gear-cutting job, 
the cradle support- 
ing the cutter-head should be at the center of the generating 
or upward rolling movement. The cam that imparts a 
swinging motion to the work-head should also be in its 
central position, as determined by a zero line on the cam 
and a fixed pointer. When the cam is in this position, 
if the cradle is not central, it can readily be adjusted. The 
rolling motion of the cradle is controlled by change-gears, 
and the extent of this movement must be determined by 
trial. For instance, a movement of 45 to 50 degrees will 
probably be necessary for a flat gear, whereas about 23 de- 
grees is sufficient for a pinion of 3 or 4 to 1 ratio. The 
motion will be less for a pinion of higher ratio. The only 
requirement is that the cutter shall have rolled clear of the 
tooth before the generating movement is reversed. Another 
set of change-gears, selected for different combinations by 
referring to a table accompanying the machine, is used to 
give the proper relation between the rolling movements 
of the cradle and work. 


Checking Angie of Rolling or Generating Motion 


The ratio of the compound change-gears which govern the 
relative amount of rolling motion between the cutter and 
work, depends upon the pitch cone angle of the gear or 
pinion to be cut. If the angle through which cradle CO (Fig. 
1) moves, is divided by the angle through which the gear 
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Diagram showing how Angle of Spiral Bevel Gear Tooth 
is measured 


Fig. 2; 


rolls, the quotient should equal the sine of the pitch cone 
angle of the gear. In determining the change-gear combina- 
tions as listed in the table, it is necessary to consider the 
fixed or permanent gears, which are represented in the cal- 
culation by a constant. 

To illustrate the relation between the generating motions 
and the angle of the gear, assume that the gear is to have 
49 teeth and the pinion 13 teeth. The tangent of the pitch 
cone angle of the gear equals the number of teeth in the 
gear divided by the number of teeth in the pinion, or 
49 - 13 = 3.769; hence, the angle of the gear is 75 degrees 
8 minutes. If the angular motion of the cradle is assumed 
tc be 30 degrees, then the angular motion of the work equals 
30 +sin 75 degrees 8 minutes = 30 ~ 0.96653 = 31.038 de- 
grees. The rolling motion of the work during the 30-degree 
movement of the cradle can be checked by means of gradu- 
ations and a vernier scale located at the outer end of the 
work-spindle. In this instance the cradle is moved through 
an arc of 30 degrees, and the vernier scale will show whether 
or not the angular motion of the gear to be cut equals 
31.038 degrees, which is the correct amount for cutting the 
gear of this particular combination. 


Shop Test for Generating and Indexing Movements 


In making the shop tests for checking the ratio of the 
rolling movements, the machine is stopped when the cradle 
stands exactly on the 15-degree position. The vernier at the 
back of the work-head is then set at zero by turning the 
vernier-carrying dial. After securing this dial by a thumb- 
screw, the machine is started and run until the cradle 
stands at exactly 15 degrees on the other side of the zero 
position. The angular movement of the work-spindle on 
the opposite side of zero is then noted, and should corre- 
spond with the “test roll’ given in connection with the 
table of ratio change-gears. The foregoing ratio test is 
for use in cutting’ gears. The same method is followed for 
cutting pinions, with the exception that the rolling move- 
ment of the cradle should be either 8 or 6 degrees each side 
of the center. 

The indexing movement can be checked in connection 
with the test for the ratio of the roll. The vernier dial 
at the end of the work-spindle should be left as previously 
set. The machine is then allowed to run until the cradle 
has passed the lowest point in its rolling movement, and 
has rolled up to exactly the angular position at which it 
was set for the ratio of roll test, which is 15 degrees for 
gears, and either 8 or 6 degrees for pinions. The machine 
should now have completed one cycle and indexed one tooth, 
and the vernier reading at the end of the work-spindle 
should equal 360 degrees divided by the number of teeth in 
the gear or pinion to be cut. 


Adjustments of the Cutter 


The horizontal and vertical adjustments of the cutter 
relative to the cone center of the gear or pinion, differ 


MACHINERY 


November, 1922 


somewhat for roughing and finishing cuts, although, as 
previously mentioned, spiral bevel gear generators are ordi- 
narily used for finishing gears that have been stocked out 
on a machine designed especially for this purpose. When 
the sides of the tooth spaces are finished by taking separate 
cuts, the vertical position must be changed slightly, first for 
cutting the teeth on one side and then for the opposite side. 
The method of determining’ these adjustments depends not 
only upon the gears or pinions to be cut, but also on the 
method of cutting—that is, whether by the single-side or 
spread-blade method. In ordinary practice, the shop man 
is, of course, given the dimensions required for making 
these horizontal and vertical adjustments. The formulas 
needed for calculating these dimensions are supplied by 
the Gleason Works. 

For adjusting the cutter horizontally, the column sup- 
porting the cutter is moved laterally on the cradle by means 
of an adjusting screw H, Fig. 1. A scale at the base of the 
column, reading to tenths of an inch, and a dial on the 
screw reading to thousandths are used in making these ad- 
justments. The vertical position is regulated by raising or 
lowering the slide D carrying the cutter-spindle. This slide 
is adjustable along the face of the column, and a vertical 
seale, in conjunction with a dial on the crankshaft, serves 
to set the cutter at the required height. 

Whenever a cutter is mounted on the spindle, either after 
sharpening or when changing from one cutter to another, 
the cutter-spindle must be adjusted lengthwise to locate the 
points of the blades in a vertical plane coinciding with the 
center of the machine or the apex of the pitch cone of 
the gear. A gage is used to check this adjustment. Itig 
also necessary to test the radial position of each blade; 
in fact, it is very important to have all the cutting blades 
set at exactly the same radius, because if a high bladé 
does most of the finishing, the teeth will have a series 
of flats formed on them. To secure a fine adjustment, each 
blade rests on a wedge which may be moved in or out by 
a screw, thus changing slightly the radial position of the 
cutting edge. 

There are two non-adjustable master blades in each 
cutter-head, one of which cuts outside and the other inside. 
In adjusting the blades for cutting outside, the dial indi- 
cator used for testing is first set to zero when in contact 
with the outside-cutting master blade. All the other outside 
blades are then adjusted to give zero readings, after which 
the inside-cutting blades are set with reference to the master 
blade in the same manner. In sharpening a cutter, the 
radial position of the cutting edge is affected. In order 
to reduce the time required to true up the cutter to a 
minimum, it is desirable to have each blade sharpened so 
that its cutting edge is on the same radius as the master 
blades. The Gleason spiral cutter grinder is equipped with 
a worm-wheel so that each blade can be indexed around, 
and its correct angular distance from the master maintained. 
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Arbor for holding Ring Gears on Spiral Bevel Gear Generator 
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Swinging Movement of Work-holding Head and its 
Angular Position 

The angular movement of the head F (Fig. 1) which 
earries the work-spindle is obtained by subtracting’ the root 
angle of the gear or pinion from the face or blank angle 
(as measured from the axis) and then adding one degree 
for clearance. This angular movement is regulated by an 
adjustment of the cam-lever through which motion is trans- 
mitted to the head. Graduations on the side of the lever 
are referred to in making this adjustment. 

In order to locate the gear at the correct angle relative 
to the cutter, and at the proper distance from the center 
of the machine, the work-spindle head is first set to the 
face angle of the gear (one-half the included blank angle). 
Graduations on the segment-shaped base are used in making 
this setting. A feed change-gear is next removed to permit 
running the cutter by hand, while the rest of the machine 
is idle. Thé work-spindle head is then moved forward 
earefully until the ends of the cutter blades just scrape the 
face of the gear blank. The reading on a scale at the side 
of the work-spindle head is then noted and marked down, 
as this reading is needed later in adjusting the cutter for 
generating the top sides of the gear teeth. The head is 
now moved backward for clearance and is set to the root 
angle. 


Regulation of Feed and Speed Changes 


The speed of the entire machine, except the cutter drive, 
is regulated by the feed change-gears, which control the 
rate of feed or the time per tooth, in accordance with the 
pitch of the gear and the material. For low-carbon nickel- 
steel commonly ysed in automobile practice, and for diam- 
etral pitches up to 4, the time per tooth, when using the 
spread-blade method, may vary from twenty to thirty-five 
seconds for the gear, and is somewhat longer for the pinion. 
The cutter speed is regulated by speed change-gears, accord- 
ing to the nature of the work. For nickel-steel a speed of 
90 to 100 feet per minute is a fair average. 


Setting Cutter for Finishing Top and Bottom Sides of Teeth 


When the conyex and concave sides of the teeth are fin- 
ished by separate cuts, the cutter-slide is first set in the 
correct vertical position for finishing the top sides of the 
gear teeth. Then, with the cradle at the center of the 
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Fig. 5. Testing Radial Positions of Cutter-head Blades 


generating or upward rolling movement, the work-spindle 
head is set, by means of the scale along its base, to the 
reading previously obtained at the time when the gear 
blank was adjusted until the cutter blades just scraped 
the face. 

To do this, it is necessary to disengage a clutch on the 
worm-shaft of the index mechanism until a roughed out 
tooth space in the gear blank is in alignment with the 
cutter blades. The indexing’ worm is revolved slowly until 
the top side of the gear tooth just touches a cutter blade 
which operates on this side. The index clutch is then 
closed, and the machine is run until the gear is swung out 
far enough to clear the cutter. The clutch is next disen- 
gaged, and one half is moved several notches relative to 
the other half, in order to shift the top side of the gear tooth 
toward the cutter. This adjustment should be sufficient to 
remove approximately one-half the stock left for finishing, 
and it must be found by trial. 

After all the teeth have been finished on the 
top side, the vertical position of the cutter is 
changed for finishing the bottom side. The 
tooth thickness is regulated by disengaging the 
index-clutch and turning the work-spindle back 
enough to permit the cutter to true up the bot- 
tom side of one tooth. Two or three teeth are 
then cut, and the thickness measured; if neces- 
sary, repeated adjustments are made by means of 
the index clutch until the thickness is correct. 
By noting the adjustment of the clutch, which 
has a graduated ring that can be set to zero 
as a starting point, the same setting can be used 
for duplicate gears, provided no changes are 
made in the position of the cutter. 


Adjustments when Both Sides of Tooth Space 
are Cut Simultaneously 


When the spread-blade method is employed, 
the adjustments differ slightly from those made 
for the standard method. The work-spindle head 
is set to the proper angular and lengthwise 
positions, as previously described, but it is ne- 
cessary to have only one cutter blade in the 
roughed out tooth space, in order to permit 
swinging the gear blank around until the bottom 
of a roughed out space is up to the point of the 
cutter blade. The work-spindle is adjusted for 
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dividing the amount of stock that is removed from each side 
of the tooth space, by disengaging the index clutch and 
changing its position as may be required. As both sides of 
the tooth space are finished simultaneously, there is only 
cone vertical position for the cutter. The tooth thickness de- 
pends upon the cutter dimensions, and cannot be regulated 
by the operator. 


Method of Holding Spiral Bevel Gears 


When cutting spiral bevel gears, the work is ordinarily 
held either by a keyway previously cut or by a dowel-pin 
in the case of ring gears. A positive method of mounting 
is preferable, partly because the thrust of the cut is to some 
extent circumferential, and partly because the keyway or 
dowel provides a convenient means for locating the roughed- 
out gears on .the generator, so that the amount of stock 
removed from opposite sides of the teeth by the finishing 
cuts is approximately equal and it is not necessary to use 
the stock dividing gage. 

An arbor for holding ring gears on a spiral 
bevel gear generator is illustrated in Fig. 3. 
This arbor has a centering plate A, which fits 
closely into the bore of the gear, and the latter 
is prevented from turning by pin B. The clamp- 
ing plate is engaged by the threaded end of draw- 
bolt C. An arbor of this kind must be designed 
so that all projections clear the root line D 
of the gear. 


Spiral Bevel Gear Generator of Eccentric 
Head Construction 


The 8-inch Gleason spiral bevel gear genera- 
tor shown in Fig. 4 operates on the same general 
principle as the 15-inch machine previously de- 
scribed, but the design is somewhat different, 
particularly the construction of the cutter-spindle 
head. On the smaller machine a circular gen- 
erating plate having a bearing around the entire 
circumference serves the same purpose as the 
segment-shaped cradle of the larger machine. 
The work-spindle is mounted eccentrically in a 
drum-shaped member, which is also located 
eccentrically within the generating plate. With 
this eccentric construction, the cutter can be 
adjusted vertically and laterally relative to the 
center of the gear blank, the same as though it 
were mounted on a column and slide having 
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lateral and vertical adjustments, as on the 
larger machine. The generating plate and work. 
spindle are rolled together to provide a gener- 
ating movement which is controlled by suitable 
combinations of change-gears. 

In setting’ up the machine, many of the ad- 
justments are practically ithe same as described 
for the 15-inch size. Owing to the eccentri¢ 
construction, the cutter is set according to an- 
gular graduations instead of by linear dimen- 
sions. The “eccentric angle’ is indicated by 
degree graduations on the eccentric drum and 
minute graduations on the dial of the adjusting 
handwheel. In setting up this machine, the 
cutter-spindle must be adjusted lengthwise, so 
that the points of the blades are in a plane 
with the cone center of the machine, this adjust- 
ment being the same as when setting up the 
larger generator. 

The cutter blades must also be adjusted care- 
fully to the same radial position. Fig. 5 illus- 
trates the dial indicator used for checking their 
position. When a second cutter-head is ayail- 
able, this adjustment may be made on a cutter- 
truing fixture in order to reduce the idle time 
of the machine, but when cutting pinions this 
test should preferably be made while the cutter 
is on the machine, because the effect of a high blade is 
more pronounced on the profile of a pinion tooth. 


Cutting Small Spiral Bevel Gears 


The Gleason machine shown in Figs. 6 and 7 is used for 
cutting small spiral bevel gears having pitch diameters 
ranging from 3 inches for a 1 to 1 ratio, up to 4 inches when 
the ratio is 4 to 1. These gears are of the class used on 
sewing machines, motion picture machines, and various 
other kinds of apparatus. This machine usually finishes 
the teeth from the solid in one operation, the spread-blade 
method being used; the method whereby one side is cut 
at a time is sometimes employed. 

This machine differs from the other types of Gleason 
generators described, particularly in regard to the generat- 
ing motion. All of this motion is applied to the gear being 
cut, instead of rolling the gear and cutting tools together 
as is done in the other generators. The action applied to 
the work is similar to that of a bevel gear rolling on a 


Fig. 7. View of 4-inch Generator, showing Cutter and Gear 
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stationary crown gear. The other generators for both 
stationary and straight-tooth bevel gears are so designed 
that the action is similar to that of a bevel gear being re- 
volved by a crown gear. 

The diagrams A and B, Fig. 8, illustrate the difference 
between the two motions. When the small spiral bevel gear 
generator is at work, the axis of the revolving cutter re- 
mains in one position (see diagram A), while the gear 
blank rolls bodily about an imaginary crown gear ec, far 
enough to permit the cutter to generate a tooth space. Arrow 
a indicates the swinging movement of the work about the 
axis of the crown gear, and arrow 60 illustrates the rotation 
of the work about its own axis. When the generating mo- 
tion is applied to both gear blank and cutter, as indicated 
by diagram B, the axis of the gear blank remains stationary 
and the gear turns about this axis as the cutter is given 
a swinging movement, just as though the working part of 
the cutter were the tooth of a crown gear rotating in mesh 
with the gear being cut. The two circles d and e represent 
the swinging movement of the cutter, which must be great 
enough to permit generating a tooth space. The 15-inch 


Fig. 8. 


spiral bevel gear generator has the generating motion illus- 
trated by diagram B. 


Adjustment of Work- and Cutter-spindles 


The work-spindle is mounted on a segment-shaped pro- 
jection B (Fig. 7), which is integral with cradle C. This 
cradle receives an oscillating motion through a connecting 
link and crank mechanism located inside the frame of the 
machine. The work-spindle is adjusted relative to part B 
in accordance with the angle of the gear or pinion to be cut. 
The slide D (Fig. 6) carrying the cutter-spindle is also ad- 
justed vertically, and the entire cutter-head is moved hori- 
zontally for locating the cutter in the proper position rel- 
ative to the gear blank, as determined by the spiral angle 
of the teeth and the hand of the spiral. While the same 
cutter may be used for both gears and pinions, its vertical 
position relative to the center of the work must be reversed. 
For instance, if the center of the cutter is below the gear 
center, it must be above the center when cutting the mating 
Pinion, because the teeth of the gear and pinion are of op- 
posite hand. 


The Operating Mechanism 


Two motors are used to drive this: machine. One motor 
# drives the cutter-spindle, and the other revolves the feed- 
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cam for the cutter-spindle head and also the crank mechan- 
ism that oscillates the cradle C (Fig. 7) carrying the work- 
spindle. The axis of this cradle coincides with the axis of 
the crown gear segment F. Meshing with this crown gear 
segment is another master gear segment G (Fig. 6) con- 
necting with the work-spindle sleeve; consequently, when 
cradle C is turned in its bearing, the master gear rolls on 
the crown gear and causes the work-spindle carrying the 
gear blank to turn about its axis as the gear itself moves 
to the position indicated by the full and dotted lines in 
diagram A, Fig. 8. This motion, relative to the cutter, is the 
same as when both gear blank and cutter receive the gen- 
erating motions. 


Cycle of Movements of Machine 


When the machine is cutting a gear, the movements are 
as follows: The cutter is moved in to the cutting position 
by a cam, and it begins to cut as the work-spindle ap- 
proaches the bottom of the rolling movement. A tooth space 
is finished on both sides as the gear rolls upward. Just be- 
fore the upward movement is completed, the cutter begins 
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(A) Movements when All the Generating Motion is applied to the Work; (B) Generating Motions applied to Both Gear and Cutter 


to withdraw; then as the downward or backward motion 
takes place, and after the cutter is clear of the work, the 
latter indexes to bring the next successive tooth space 
around to the cutting position. The cutter is then gradually 
advanced into the gear blank during the remainder of the 
downward rolling movement, but it does not reach the full 
depth position until just after the beginning of the upward 
movement. This cycle of operations is controlled by what 
is known as a “completing cam.” 

The indexing movement is derived entirely from the gen- 
erating motion by means of a mechanism located at the 
outer end of the work-spindle. The dividing plate A (Fig. 7) 
which forms part of this mechanism contains as many 
notches as there are teeth in the gear to be cut. 


Cutting Both Gear and Pinion by Spread-blade Method 


In view of the fact that both sides of a tooth space are 
generated at the same time when the spread-blade method 
is employed, it is apparent that the tooth does not have the 
same converging form that is obtained when one side is 
cut at a time, as is often done on the larger machines. With 


- the former method, the tooth space has a uniform width 


at the bottom. Teeth generated in this way, however, oper- 
ate satisfactorily, assuming that the pinion is cut to suit. 
The pinion, as well as the gear, may be cut by the spread- 
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blade method, and this is done in the case of small spiral 
bevel gearing. When this duplex spread-blade method is 
employed, the cutter is sunk somewhat deeper at the large 
end or shallower at the small end on the gear or pinion, or 
on both, to obtain a space of the required width. In cutting 
gears by this method (cutting deep at the large end or 
shallow at the small end), it is customary to alter the face 
angles to suit the new root angles so as to maintain the 
standard amount of clearance. This method cannot be ap- 
plied satisfactorily to gears for automobile drives, because 
either excessive under-cut or an excessive stubtooth form 
results from the modified depth. In the case of larger gear- 
ing, if both sides of a tooth space are finished simultane- 
ously, it is common practice to take two cuts when cutting 
the mating pinions. 


Rates of Production for Spiral Bevel Gears 


Production rates on spiral bevel gear generators are de- 
cidedly affected by the method of cutting the teeth. For 
instance, when the spread-blade method is employed, the 
time is about one-half that required when finishing one side 
at a time and indexing around twice. Pinions also require 
more time per tooth than gears, because the generating 
motion necessary for a pinion tooth extends over a larger 
arc. When using a 4-inch generator, the time required for 
cutting cast-iron gears having 28 teeth of 18 diametral 
pitch, was 10 seconds per tooth; the floor to floor time was 
5 minutes 10 seconds. The gears cut on this small machine 
are finished direct from the solid blank, as previously ex- 
plained. The production rate on the 8-inch machine when 
cutting low-carbon nickel-steel gears with diametral pitches 
up to 4, varies from 10 to 25 seconds per tooth for the gear 
and is somewhat longer for the pinion. This applies to the 
spread-blade method. For example, the time when cutting 
314 per cent nickel-steel gears of 6 diametral pitch was 23 
seconds per tooth by the spread-blade method, or 23 seconds 
per side when indexing around twice. When using the 15- 
inch generator for cutting nickel-steel gears of 4 diametral 
pitch and smaller, the time-per tooth ordinarily varies from 
20 to 30 seconds by the spread-blade method, and from 40 
to 60 seconds when finishing the sides separately. The 
time for cutting pinions is about 50 to 70 seconds per tooth. 
The allowance for changing blanks, etc., varies from about 


38 to 5 minutes per gear. 
* * * 


DEMAND FOR MACHINE TOOLS IN JAPAN 


By S. NODA, President, Roku-Roku Shoten, Ltd., Tokyo, Japan 


Manufacturers of machine tools in the United States will 
doubtless be interested in information relating to the kinds, 
types, and sizes of machine tools that are chiefly in demand 
in Japan. Of all classes, lathes sell in the greatest num- 
bers. The majority are gap lathes of the English type, 
having swings from 10 to 20 inches, and, beds from 4 to 8 
feet long... The demand for American-type lathes without 
gap is only about 5 per cent that for gap lathes; such 
machines are built to some extent in Japan, but at rather 
high prices. Next in demand come larger gap lathes with 
swings from. 24 to 40 inches and with beds from 12 to 20 
feet long. Lathes of this type are mostly supplied by local 
builders. The prices average from 43 sen (21 cents) per 
pound for the smaller lathes, to 22 sen (11 cents) per 
pound for the larger sizes. 

Next in demand come upright drilling machines of from 
20- to 26-inch sizes, and smaller shapers of from 14- to 20- 
inch stroke. The shapers in greatest demand are the 
American type crank shaper with quick return. The do- 
mestic drilling machines average about 30 sen (15 cents) 
per pound and the shapers, 35 sen (17 cents). Large lathes, 
radial drilling machines, planers, and punching and shear- 
ing machines are also in demand, particularly among ship- 
builders. Most of these machines are built by domestic 
manufacturers at average prices of from 25 to 35 sen (from 
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12 to 17 cents) per pound for the lathes and drilling ma- 
chines, and from 22 to 28 sen (14 cents) per pound for the 
planers and punching and shearing machines. 

Milling machines, gear-hobbing machines, and grinding 
machines are also in demand; these come chiefly from Amer- 
ica. Plain milling machines and also some universal milling 
machines are built in Japan, but the domestic machines are 
higher in price than the American machine tools, and they 
are bought principally by the government. Twist drill 
grinders, cutter grinders, and other simple types of grinding 
machines are built in Japan at reasonable prices. 

The state railways and other government shops and some 
of the big electrical works are the principal buyers of high- 
class machine tools, and most of their orders go to America. 
For plants of this type, heavy-duty tools, such as all-geared- 
head lathes, heavy-duty drilling machines, planer-type mill- 
ing machines, car-wheel lathes, and gang and radial drill- 
ing machines are in demand. 

Turret lathes and automatic screw’ machines are also 
coming into more general use. The chief buyers for these 
types of machines are manufacturers of bicycles, clocks, 
telephones, and electrical appliances. Most of these ma- 
chines come from America. Recently, some German ma- 
chines have been offered at extremely low prices, but the 
supply will not last very long. These classes of machines are 
not built in Japan to any appreciable extent. 


The Machine Shops of Japan 


Small shops scattered all over the country contribute. 
greatly to the demand for machine tools. These shops | 
employ only from five to ten men each, and have, perhaps, 
from three to five machine tools. The state railways, the 
army and navy, street railway shops, textile mills, machine 
shops in connection with mines, and contractors for harbor 
and road work come next on the list as important buyers. 
A considerable amount of equipment is required for the 
government aviation factories. The state railways and the 
other government and private shops of larger size are 
the chief buyers of American and European machine tools. 

Aside from machine tools, Japan buys large quantities of 
mining machinery and railway and highway construction 
machinery, cranes, hauling engines and conveyors, sugar 
machinery, and steam and water turbines. The machinery 
for the chemical industry is chiefly bought from continental 
Kurope. Textile machinery is imported chiefly. from HEng- 
land. Steam and water turbines, and steam engines of the 
larger sizes, are chiefly imported, but are also made to quite 
some extent in Japan. This is also true of Diesel engines 
and other internal combustion engines. 

The things that count in favor of imported machine tools 
and that the manufacturer in the United States must con- 
sider if he wishes to obtain and hold Japanese trade are ~ 
accuracy and care in workmanship, making for precision; 
high-duty capacity; moderate price; good packing; and 
reasonable deliveries. 

In the shipbuilding industry, where heavy machine tools 
are required, British tools have been bought to a large 
extent because of their rigidity. The British prices are 
also less on this class of machines than American. In some 
instances, certain types of British lathes are very much 
liked, but a study of the matter will show that some of 
these lathes are really built in accordance with American 
practice, and to’ some extent have been patterned after 
American designs. Generally speaking, both American and 
British machine tools find a market in Japan when they 
are of good quality and offered at a reasonable price. 


* * * 


Since the armistice the building of railroad equipment 
has gone on at a very rapid pace in Germany with the result 
that today the 150,000 freight cars and the 5000 locomotives 
delivered to France by Germany in the latter part of 1918 
and the early part of 1919 have already been replaced by 
new equipment. 


: 


| 
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Selection and Use of Babbitt Metal 


By L. D. ALLEN, General Manager, L. D. Allen Metal Works, Chicago, III. 


S stated in the article on babbitt metal published in 
A October Macninrery, the selection of the materials 
and the method of combining them are important 
factors in producing the required degrees of hardness and 
toughness in babbitt metals. In addition, babbitt manufac- 
turers who are anxious to produce a high quality of bearing 
metals should refine the constituent metals to a high degree 
of purity and take great care to alloy them by methods 
that have been scientifically determined to give the best 
results. Bearing metals so produced will run cooler and 
have a longer life as bearing liners than those produced 
without the necessary care or adequate technical knowl- 
edge of bearing requirements. 
There is more to the making of a goad bearing metal 
than simply mixing or alloying certain percentages of con- 
stituent metals. The constituents 


of price. In some cases it may be a lead-based babbitt, in 
others a tin-based babbitt. The selection of the best babbitt 
requires a practical knowledge of bearing conditions and 
ot the properties of bearing alloys. 


The Use of Virgin Metal 


Very often large babbitt users who order according to 
their own formulas or specifications request that “virgin” 
metal be used. Many metallurgists claim that it makes no 
difference whether virgin metal or older metal is used, so 
long as the metal is pure, that is, free from dissolved oxides 
or oxides in a mechanical mixture with the metal. It is the 
oxides and similar impurities that impair repeatedly over- 
heated or remelted metals. Some authorities claim that the 
dross of tin, lead, and antimony products—when free from 

iron, aluminum, zinc, and arsenic— 


may be well mixed, but the quality 
and permanency of the mixture are 
determined by definite laws. An 
alloy that may be perfect at a high 
temperature partly segregates at 
low temperatures, while others re- 
main perfect alloys at any tempera- 
ture. It is at this point in the 
procedure of producing a good bear- 
ing metal that so-called “private” 
or secret methods are employed, 
certain fluxes being used in com- 
bining the ingredients. The use 
of these fluxes is not apparent in 
analyzing the resulting alloy, but 
the employment of these processes 
involves considerable extra cost and 
accounts for the higher price of the 


ent metals. 


liners. 


emphasizes the 


In this article the author, who has special- 
ized on bearing metals for many years, ex- 
plains why there are such wide variations 
in different brands of bearing metals, and 
points out that there is more to the making 
of a good bearing metal than simply mixing 
or alloying certain percentages of constitu- 
He refers to the danger of se-- 
lecting a bearing metal by analysis alone, 
and gives practical advice on the me!ting 
and pouring of babbitt metal for bearing 
He also outlines the 
shrinkage of babbitt metal when cast, and 
importance of 
and casting the metal at low temperature. 


smelted in an adequate reducing 
furnace at about 2500 degrees F., 
,will, with proper additions, produce 
alloys that are superior to the same 
alloys made from virgin metals, be- 
cause the alloying is better than 
when virgin metal is used exclu- 
Sively. The author’s experience, 
however, leads him to believe that 
chemically pure well-balanced alloys 
made of virgin metal produce the 
best and strongest babbitt metals 
made, and that they also possess 
higher anti-frictional properties 
than babbitt metals produced in 
any other way. 

A babbitt should not be selected 
by analysis, as there are many 


causes of 


pouring 


best bearing metals. Aluminum, 
bismuth, arsenic, zine, iron, nickel, cadmium, sodium, 
barium, strontium, and calcium are among the elements 
that are used at this stage of the manufacturing process. 
These elements are employed more especially by manufac- 
turers of special brands, catering to a special industrial 
demand, where the quantities required are not large; for 
that reason, industrial concerns having unusual require- 
ments are more inclined to observe and appreciate the better 
working value of these special bearing metals, and are 
Willing to pay the necessarily higher price to obtain them. 
Manufacturers of machinery in general, because of price 
competition, are inclined to economize in their purchases 
at every point where the cheapness of the material used 
will not directly affect the reputation of the product. Spe- 
cial care is given by their engineers to the selection of the 
steel, iron, brass, and other metals that have to do directly 


with the strength and stability of the machine; but when 


it comes to such items as bearing metals, the machine 
builder seems to believe that if the bearing burns out, the 
buyer of the machine can easily obtain babbitt from a local 
hardware store, a mill supply house, or a babbitt manu- 
facturer, and rebabbitt the bearing himself, without any ap- 
preciable influence on the merits of the machine. This point 
of view, however, is a mistaken one, because a machine 
is no better in uninterrupted production than the endurance 
and service quality of its bearing. 

Manufacturers of machinery should realize that the best 
babbitt for their requirements that expert babbitt manu- 
facturers can produce is the most economical, regardless 


ss 


points to be taken into ac- 
count in the making of the metal that have to do with 
its physical properties, but that evade the chemist; nor 
should any one babbitt be selected for all bearing require- 
ments. Metals-high in lead have the best anti-frictional 
properties when properly produced; but metals high in tin 
and copper are desirable when toughness combined with 
hardness is-requirea to meet unusually severe bearing con- 
ditions. Price and analysis are both dangerous factors to 
rely on in the selection of a babbitt. The size of the 
bearing, the thickness of the lining, and the speed and 
load conditions should influence the choice; and for that 
reason properly made lead-based babbitts will often, because 
of their better anti-frictional properties, give superior ser- 
vice to that obtained with the more expensive tin-based 
metals. 

The safest course for the manufacturer who wishes to 
secure the best wearing qualities is to obtain his babbitt 
from a maker who is known to be thoroughly experienced 
in analyzing bearing requirements. His experience enables 
the maker of babbitt to specify just what metals or com- 
binations of metals will possess the best endurance and 
anti-frictional properties in each case. 


Melting Babbitt Metal for Bearing Liners 


The first essential, after selecting the right metal, is to 
have a clean pot and ladle, so that some other metal which 


_may have been previously used will not get mixed with and 


contaminate the babbitt about to be melted and applied. 
A high-grade lead-based anti-friction alloy should be heated 
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to a point that will give a pine stick a very brown color. 
It should then be thoroughly stirred, the scum which forms 
on top removed, and the metal at once poured into the 
bearing. The liner or casting should be completed at one 
pouring. The bearing should be poured as near as is con- 
venient to the pot containing the metal, because carrying 
metal a long distance in a ladle is likely to cause it 
to chill and pour sluggishly. Overheating a babbitt adds 
to its brittleness; pouring it too cold causes seams to form 
in the lining. It is always advisable to have a third more 
metal in the ladle than is required for pouring. 

It is desirable to have the bearing warm or fairly hot, 
as pouring hot metal against a cold backing will cause the 
metal to shrink slightly away from the backing. The back- 
ing and mandrel against which the metal is poured should 
be clean and free from grease and moisture. Clay or 
asbestos wool dipped in heavy oil is used to close up the 
ends of the bearing so as to retain the metal while it 
hardens and seats. The metal should be poured slowly at 
first, the volume being gradually increased. This method 
usually expels the air from the bottom. The gate or pour- 
ing hole should be large enough so that the metal can be 
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Groove cut in a Bearing to form a Grit Trap 


admitted in sufficient volume to be forced quickly to the 
farthest part of the bearing before it chills against tke 
cold surface. 

The liner or newly poured bearing can be made denser 
and more durable by cooling quickly. This can be done 
by applying cold water to the outer shell or surface. Care 
must be taken, however, to see that no moisture or water 
gets into the molten metal, as if it does, a slight explosion 
or spatter of the metal will result. 

Babbitt metal must not be allowed to stand long in the 
Kettle or ladle before pouring, because of the specific gravity 
ot the different ingredients; lead, being the heaviest, gradu- 
ally works its way to the bottom, antimony comes next, 
and tin, being lighter, works to the top. This is why the 
metal should be stirred thoroughly before pouring so that 
it will not segregate or separate. 

It is important that the mandrel or shaft be centered 
so that the liner will be of the same thickness all the way 
around, and also at each end. In that way a perfect align- 
ment is afforded the shaft when in operation. When the 
shaft is out of alignment, only certain parts of it are in 
contact with the bearing surface, and the result is the 
rapid destruction of the bearing. Smoking or chalking a 
mandrel produces a smooth surface. Liners should always 
contain oil-grooves so as to distribute the oil thoroughly 
over the bearing surface. 

If a shaft is very badly cut or scored, a lead-based babbitt, 
being softer and more plastic than one high in tin and 
copper, will fill in these scored or cut parts, thus producing 
a smooth shaft surface. In using a lead-based babbitt, it 
is not always necessary to scrape or smooth the surface of 
the liner after it is poured, as it quickly wears to a smooth 
surface as soon as the shaft is put in motion. When a 
bearing heats a little on being started, it is usually because 
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it is wearing to a smooth surface. In such cases if the 
machine is stopped for a few moments and then started 
again, the bearing will run cool because a smooth surface 
has been formed. 


Grooves for Catching Grit and Dust 


In plants where bearings wear rapidly because of the 
abrasive action of grit and dust, greater durability can be 
obtained by cutting a groove, where it is practical to do so, 
to serve as a grit trap. This groove should be cut length- 
wise of the bearing, as shown in the illustration, and as 
close to the gravity center of the bottom half of the bearing 
as possible. By “gravity center” of the bearing is meant 
that part of the surface of the bearing liner on or against 
which the shaft pressure is the greatest. This pressure is 
governed by the pull and direction of the belt or gear drive. 
If the point where the load carried on a particular bearing 
coincides with the gravity center, that is, if the pull and 
direction of the belt or gear drive is directly downward, 
then the groove should be placed an inch or more back of 
the gravity center. 

The groove should run nearly the entire length of the 
bearing, and should be cut to a depth of about % inch, 
depending somewhat upon the thickness of the liner. If 
too deep, it might cause the liner to crack.. At each end, 
the groove is cut shallower, as shown in the illustration, 
from a point about one inch from the end of a liner, so 
that when the groove is filled with grit, the grit will be 
expelled through the aperture at the end of the groove 
by the shaft pressure. The edges of the groove should 
always be rounded off. Care should be taken to construct 
this groove so as to prevent waste of oil, as otherwise an 
excess of oil will pass out of the bearing. The outer open- 
ing of the groove should be very slight, say 1/16 inch. 
Grooves like this can, of course, be cut only in horizontal 
bearings. ; 


Shrinkage of Bearings 


Trouble frequently results from shrinkage and cracking 
of babbitt metals when cast. If a high-grade tin-based 
genuine babbitt metal is poured when overheated, or if 
it is poured against an overheated mandrel, or into a 
container that has been overheated, minute cracks will form 
in the liner, and these cracks, under shaft vibration and 
pressure, gradually increase in size, allowing the oil to 
seep through and work its way in between the liner ané¢ 
the backing. The result of this is frequently a loose bear- 
ing; and the heat conductivity of the oil, being practically 
nil, compared with that of the metal, prevents the friction 
heat from being conducted through the liner into the 
backing so that it may escape. Consequently, the bearing 
retains the heat to the point of fusion and destruction of 
the liner. If a moderate-priced lead-based metal is cast 
when overheated, the result will be that the metal itself 
will be made more brittle and coarser in grain, and by 
reason of this it will crack, break, and crumble more readily. 

The difference in expansion and contraction between the 
babbitt metal and iron and steel causes an unequal strain 
on the solidifying metal when it contracts in cooling. This 
shrinkage is sometimes so great as to cause loose liners, 
which have only limited service and durability. In order to 
offset these common and cardinal bearing troubles, the prin- 
ciple of casting the metal at the lowest temperature at 
which it is fluid enough to “flow” the casting at one pouring, 
and not against a backing or mandrel or into a container 
which has been overheated, should be observed. 


Value of Casting the Metal at a Low Temperature 


All bearing metals are alike in that the hotter they are, 
when cast, the more open and crystalline will be the grain 
that comprises the structure of the metal. The lower the 
temperature of the metal when cast, the more dense and 
solid will be its structure, and the longer wear will it give 
under equal conditions. For bearings subject to extreme 
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pressure, it is desirable, where convenient to do so, to 
immerse the casting slowly in water from the bottom up- 
ward, immediately after the metal has solidified. This will 
further increase the density of the structure of the liner. 
The casting should not be dumped into the water, but 
taken with tongs and slowly immersed, beginning at the 
part of the casting or liner farthest from the point of the 
gate or opening into which the metal was poured. 


* * 


SAVING MATERIAL AT THE EXPENSE 
OF LABOR 


By ROBERT GRIMSHAW 


Sometimes materials can be saved by the expenditure of 
a small amount of labor. Again, labor can be saved at the 
expense of a small amount of material. Judgment and cost 
ealculations are required to determine if a dollar’s worth 
of material can be saved by the outlay of less than 100 
cents worth of labor; and, conversely, whether 100 cents 
worth of labor might be saved by the use of less than a 
dollar’s worth of material. In both instances, of course, it 
must be understood that the procedure must not cause 
costly delays, or deterioration in the quality of the product. 


' The problem must be carefully figured; because snap judg- 


ment in a case of this kind is usually dangerous. It is 
not always so easy to figure whether it is cheaper to save 
material or to save labor, as it might seem to be. While 
most establishments have cost clerks who can tell quite 
accurately how much an article that has been made has cost 
for each of the three factors—material, labor, and over- 
kead—few have men capable of determining beforehand with 
any degree of accuracy how much it will cost to do a certain 
job by any one of two or more methods. 

Material can be saved at the expense of labor costs in two 
ways: (1) By using the same class of labor that would 
ordinarily be used, but allowing more time for the opera- 
tion, the object being in this way to reduce the amount 
of waste material on the one hand, and spoiled pieces on 
the other; (2) by using a higher and more expensive grade 
of labor, thereby accomplishing the same ends. In either 
case, it is necessary to determine whether the saving in 
material and that due to the absence of spoiled pieces ex- 
ceeds the additional labor cost. 

A few examples may illustrate when and when not ma- 
terial should be saved at the expense of labor. One example 
may be seen in the foundry, when an effort is made to save 
materials at the expense of labor by offering a bonus for 
decreased percentages of defective castings. To a certain 
extent this may effect an actual saving; sometimes, however, 
it does not. The perfect pieces will cost more per unit for 
labor, but metal, fuel, and supplies are saved. The more 
complicated the castings, the lighter they are, and the 
more expensive the metal poured—reckoning its cost in the 
ladle, which is its true cost from the accounting point of 
view—the greater the opportunity for saving in this way. 
The simpler the casting and the cheaper the metal poured, 
the less likely it is that an actual saving will be accom- 
plished by spending more for labor and trying to get all 
perfect castings. 

In cutting patterns out of sheet metal, it may be possible, 
by taking a longer time in laying out the patterns, to use 
the metal more economically, but the cost of the saved 
metal may not equal that of the additional time spent in 
laying out this stock economically. Judgment and under- 
standing of both labor and material costs are necessary to 
determine the best procedure. 

A story is told of a tool-room where a certain appliance 
that costs $2 on the market was repaired at various inter- 
vals, a first-class toolmaker spending some three hours in 
making the repairs. Labor was foolishly spent to save a 
device that could have been bought at a lower price than 
the cost of repairing. 
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TOOTHED-CLUTCH DESIGNS 


By C. M. LINLEY 


A good design of toothed clutch for drives in which the 
rotation is always in one direction is shown in the illustra- 
tion at A. The engaging surface of the teeth on both 
members is under-cut slightly so as to facilitate full engage- 
ment after the teeth have partly entered. This construc- 
tion also prevents them from being separated when the 
load is on. It is unwise to use clutches of the type illus- 
trated at B in drives where there is any possibility of a 
reversal in the direction of rotation, as reversal would cause 
the members to be forced apart, and might strain the 
mechanism that controls the clutch. 

Many toothed clutches are operated in both directions, 
and in such cases a slope on the ends of the teeth is un- 
desirable; furthermore, under-cutting of the engaging faces 
to any marked degree weakens the roots of the teeth. But 
it is sometimes difficult to cause square-cut teeth to engage 
unless the driving member is brought almost to a stand- 
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(A) Toothed Clutch with Sloping Contact Faces; (B) Sawtoothed Clutch; 
(C) Clutch with One Long Tooth 


still. This is due to the difficulty of having all the teeth 
enter at one time. The clutch shown at C was designed 
to overcome this difficulty. One of the teeth in both mem- 
bers is somewhat longer than the others. These long teeth 
will engage at a higher speed than is possible when the 
teeth are uniform in length, and, once engaged, the long 
teeth lead the others into place. Sometimes more than one 
long tooth is provided on each member. 


* * 


VALUE OF MACHINE TOOLS AND METAL-WORKING 
MACHINERY EXPORTED TO BELGIUM, 1912-1921 


Total of 

Sharpen- Other tal of All Other | Machine 

Year* Lathes Gun and Machine im chine hace ae Tools 
; Tools Tools ‘ and Metal- 

Machines Machinery | working 
Machinery 
TOLD ol deren ct late, si ereratere® || iechessiereta’s [Hever cee en NO) Deals te axes | $646,541 
PODS eteieetcrsc oe Petco cela eh Minsiais eens ie BSN ca aa ele arenes 786.679 
LOVE Sa clare etetets | Sense eretete cou | Motes aitore (ere wl See cto 552,531 
yal A eg ha Oe dl Che | ene | en 35,416 
TOTG  o erete etree lcci iciotstaraM mt cipiere citveral Uifevelefate sins | otek Jowele sll Wow ove ces 
1917+ |. Seccccee Abeeaees sen la wamemes | orerette rete aim ie Agee wiays 6:6 [omteartes 
Toh ey ke Jie. 5 ne ee aes 
1919 | $1,222,885 | $461,012 | $226,254 | $1,910,151 | $1,972,012 | 3,882,163 
1920 531,755 194,210 469,977 | 1,195,942 724,230 | 1,920,172: 
1921 | 236,996 37,652 125,003 | 399,651 262,476 | 662.127 
| | | Machiner. 


nn ne see U Uy auE EEE UE EEEEES 

*Amounts given are for fiscal years, up to and including 1918, and for 
calendar years thereafter. The Department of Commerce statistics did 
not give machine tool exports separately previous to 1918. 
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Manufacturing Pails and Tubs 


Semi-automatic Machines Designed for Producing Large Sheet-metal Containers 


By PAUL H. LANGE, Chief Engineer, The Max Ams Machine Co., Bridgeport, Conn. 


EVERAL operations are 
eliminated and labor is 
saved in the manufacture 


of large sheet-metal containers, 
such as pails and tubs, through 
the use of a number of machines 
that have been designed and 
built by the Max Ams Machine 
Co., Bridgeport, Conn., especial- 
ly for work of this kind. The 
machines are intended for pails 
and tubs made from Nos. 28 to 
26 gage galvanized or black 
sheet iron. The bodies are made 
in two or three sections and the 
bottoms are attached by a double 
seam. The tubs vary in diame. 
ter at the bottom from 14 to 21 
inches, and at the top from 18 to 
24 inches. Their height ranges 
from 9 to 11 inches. The pails 
vary in diameter at the bottom 
from 714 to 10 inches, and at the top from 9 to 14 inches, 
the height ranging from 8% to 11 inches. 


Machine for Edging Both Ends of the Sheets 


After the body sections are blanked in a punch press they 
are delivered to the duplex edging machine illustrated in 
Fig. 3, which simultaneously forms the ends of the body 
sections as shown at A, Fig. 6. The blanks are placed on 
the table of the machine and conveyed automatically to the 


edging station by means of feed- 
ing fingers A, Fig. 3, which are 
attached to a _ cross-bar. The 
latter is fastened to a slide re- 
ciprocated by power transmitted 
to it from crank disk B at the 


through connecting-rod OC, rocker 
arms D and £E, the shaft on 
which the rocker arms are 
mounted, and the link that con- 
nects arm £ to the slide. 

The positions of the edging 
heads F and G are adjustable 
by means of a screw actuated 
through handwheel dH. This 
provision permits the handling 
of blanks of different widths. 
The heads can also be set at 


of the blank ends, graduations 
being provided to facilitate this 
adjustment. The ends of the blank are bent back as the 
feeding fingers push the blank under plates attached to the 
front of the edging heads, and the work is automatically dis- 
charged at the completion of the operation. This machine 
edges, on an average, 30 blanks per minute. It weighs about 
5000 pounds. 

The next operations on the assembled tubs are wiring, 
beading and flanging as described in the following: 
The tub body sections are assembled in a horning press 


Fig. 1. 


Turret Press for Pail Manufacture, which is equipped 
with Six Dies and One Punch 


Fig. 2, Another Turret Machine, used for double-seaming the 
Bottom to the Body 


Sf 


left-hand end of the machine, . 


different angles to suit the taper 


f 
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and then delivered to 
a turret press of the 
same general design 
as the machine 
shown in Fig. 1, ex- 
cept that it is larger 
and equipped with 
four dies instead of 
six. The machine is 
automatic except for 
the loading and un- 
loading of the work. 
The four dies are 
mounted on a turret 
plate, which succes- 
sively brings’ the 
dies into position be- 
neath the punch. The 
appearance of the 
work after this oper- 
ation is shown at B, 
in the illustration 
Fig. 6, the top edge 


being wired, the reinforcing beads formed, and the bottom 
flanged. A view of the punch and one of the dies used 
for this operation is shown in Fig. 7, this illustration being 
reproduced from a photograph taken of a machine equipped 


Fig. 4. Construction of Beading Rollers on the Rotary Beading Machine 


Fig, 3. 
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Duplex Machine for edging the Ends of Tub Blanks as shown at A, Fig. 6 


and imparts a rotary movement to the turret plate. 
this arrangement the dies are brought successively into the 
correct position beneath the punch. The pauses between the 
intermittent movements of the turret plate allow the oper- 
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to disengage the 
clutch if the opera- 
tor is unable to finish 
placing the work in 
any of the dies by 
the time it advances 
to the punch. 

The turret plate is 
driven by means of 
a swinging cam arm 
to which spur gear H 


is attached. A feed 
pawl on this arm 
successively comes 


into engagement with 
four equally spaced 
dogs on the inside 
of the turret plate 
rim. A pinion driven 
from the rear driv- 
ing shaft through a 
train of bevel gears 
engages the cam gear 
With 


WL 
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Fig. 5. 


illustrated in Fig. 8 


with only one die instead of with four dies, as described. 
The turret press has a built-up frame consisting of a bed, 
uprights, and an arch. The cross-head A, Fig. 1, is driven 


from the main driving shaft 
through the medium of twin 


crank gears and the upright 


connecting-rods B. Slide C 
is connected to the cross- 
head by two screws which 
permit the slide to be ad- 
justed vertically to accom- 
modate dies of different 
heights. The machine is 
double back-geared and driven 
through friction clutch F. 
The machine can be stopped 
and started at any point of 
the stroke by means of hand- 
levers D and #, which con- 
trol the friction clutch and 
brake G. In addition, the 
foot-treadle may be employed 


ae eae 
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Fig. 6, Diagrams showing Different Stages in the Production 
of Pails and Tubs 
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Diagram of Compound Tanks on Machine 
shown in Fig. 

ator sufficient time to remove a finished piece from the die 

and insert a new piece without stopping the machine. As 

the handling of the work is done while the dies are out of 


the path of the punch, the 
operator is not exposed to 
danger. 

The turret spacing mechan- 
ism has a safety device which 
automatically disengages the 
clutch and stops the machine 
if, due to an accident, the 
punch and a die should not 
register correctly. The ma- 
chine employed for this opera- 
tion has an average produc- 
tion of ten tubs per minute. 
It weighs about 121% tons. 
As previously mentioned, the 
machine in Fig. 1 is actually 
equipped for operations on 
pails, wiring them at the top 
and flanging them at the 
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bottom, the outline being as 
shown at B, Fig. 6, with 
the exception of the reinforc- 
ing beads. This press pro- 
duces fifteen pails per minute, 
and weighs about 71% tons. 


Rotary Beading Machine 


In cases where it is prefer- 
able to produce the reinforc- 
ing beads on a tub in a sep- 
arate operation, the rotary 
beading machine shown in 
Fig. 8 is employed. This ma- 
chine has one large central 
roller A and four smaller roll- 
ers B. The smaller rollers 
are mounted on a continuous- 
ly revolving turret C and 
move in a circle about the 
central roller. The latter is 
driven by means of bevel 
gears and a double train of 
spur gears, the spur gears 
being located on the outside 
of the housing. The turret is 
driven through the large spur 
gear D, its pinion, and a pair 
of spiral gears, which connect 
to the main drive. Rollers B are also rotated about their 
own axes by being driven from the central roller shaft 
through spur gears as illustrated in Fig. 4. 

The upper section of all the rollers is keyed to its shaft 
while the other two sections are idler members. Rollers 
B are slightly advanced toward and withdrawn from the 
central roller as the turret revolves, due to the action of 
toggles H, Fig. 8, which are controlled by cam Ff. The oper- 
ator places the work over the small rollers when they have 
been withdrawn from the central roller, and removes it 
when the beading operation is completed. This machine 
produces ten tubs per minute. It weighs 7000 pounds. 


Fig. 7. 


Assembling the Bottom to the Body 


Double-seaming the bottom to the body produces a water- 
tight seam, but even better and more reliable results are 


Fig. 8. 
Beads in a Separate Operation 
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Punch and One of the Dies employed for wiring, beading 
and flanging the Tub Body 


Machine employed when it is Desirable to produce the Reinforcing 
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obtained if the body flange is 
first covered with a cement- 
ing compound. A machine in- 
tended for coating the body 
flange with this compound is 
illustrated in Fig. 9. It hag 
three containers for the com- 
pound, each container haying 
a continuously revolving 
wheel upon which the work 
is supported. The wheels are 
partly submerged in the com- 
pound and as they rotate, 
they deposit it on the flange 
of the body. The wheels are 
driven from the horizontal 
driving shaft through bevel 
gearing. Fig. 5 _ illustrates 
diagrammatically a_ sectional 
view through a _ container. 
Each of these is heated either 
by gas or electricity to keep 
the compound fluid. 

The bottom is next double 
seamed to the tub body on the 
machine shown in Fig. 2. The 
work is first prepared as 
shown at C, Fig. 6, and is’ 
then seamed as shown at D. 
The machine in Fig. 2 is automatic except for the loading 
and unloading of the work. It has a turret to which are 
attached four work-holding fixtures A. The intermittent 
rotation of the turret is obtained through a Geneva mech- 
anism that brings the work-holders successively into align- 
ment with chuck B. The chuck revolves continuously, being 
driven from the horizontal pulley shaft at the top of the 
machine through bevel gearing. 

The Geneva mechanism is driven through worm-wheel @ 
and a worm which is keyed to the horizontal shaft at the 
front of the machine. This shaft, in turn, is driven by a 
belt from the main driving shaft. The work-holders are 
raised at the seaming station by the action of cam D, and 
thus clamp the work between the holders and the chuck. 
When in this position the work-holder and the work are 
also revolved through the rotation of the chuck. As the 
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Fig. 9. Depositing the Cementing Compound on the 


Body Flange 
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turret carries the work-holder away from the seaming posi- 
tion it is lowered. 

Two seaming rollers are required for the operation. The 
first roller # is driven through gears and a universal joint 
connected to the main drive, while the second roller, at the 
opposite side of the machine, is not driven positively, but 
revolved by coming in contact with the work. The two 
rollers are mounted on an oscillating member F which is 
operated through the medium of an eccentric to bring the 
rollers alternately in contact with the work. An electro- 
magnetic clamping device holds the bottoms in place while 
they are being brought to the seaming station. The turret, 
work-holder, and roller mechanisms may be started and 
stopped readily by shifting the lever of a hand-operated 
friction clutch. 

This machine can also be equipped with a smoothing roller 
attachment such as is shown in the heading illustration, 
the purpose of which is to finish the wired top edge of the 
tub simultaneously with the seaming operation. This at- 
tachment is fastened to the side of the machine column and 
its roller is in contact with the work as the work revolves 
about its own axis. The average production of this double- 
seamer is ten tubs per minute. It weighs approximately 
6000 pounds. When it is used for seaming pails, the turret 
is equipped with eight work-holders in order to obtain a 
somewhat greater production. The machine then has an 
output of about fifteen pails per minute. 


* * * 


STARTING AN APPRENTICE SCHOOL 


By WARREN ICHLER 


Unfortunately, like most other developments that can 
demonstrate their value only indirectly and after a long 
period of trial and experiment, the apprentice school is re- 
garded by too many executives as one of the “frills” of 
modern industrial development. This places both the ap- 
prentices and the instructors under the double handicap 
of poor surroundings and an unfavorable attitude on the 
part of shop executives. The writer, in various capacities 
of adviser and instructor, recently assisted in founding an 
apprentice school at a large mechanical plant in a city 
in the Middle West; the experience gained at this plant and 
through close observation and study of apprentice school 
work in various other plants has given him a good idea 
of the obstacles to be overcome and the mistakes most 
likely to be made in starting an apprentice school. Aside 
from the minor mistakes incident to all such ventures in 
their beginning, three major errors showed up prominently 
in the particular school mentioned. They are more gen- 
eral than local in their nature and scope, and hence are 
deserving of a short discussion so they may be avoided by 
those contemplating the founding of similar schools. 

The first really serious obstacle to successful instruction 
work was found in the text-books selected. There is no 
doubt that the writers of these books honestly attempted 
to produce works that could be easily understood by the 
average boy of eighteen, but it was found that the subject 
matter of the various books had to be presented in much 
simpler language by means of informal lectures. This is not 
to be construed as a statement that all text-books are writ- 
ten in a style unfamiliar to the average apprentice. But 
many of them are difficult to understand, and for that reason 
great care should be taken in their selection. 

An apprentice cannot readily bridge the gap between the 
concrete and the abstract, and in this respect is comparable 
to the average college student who demands practical de- 
monstrations and a generous use of models to supplement 
the subject matter of his texts. This brings us logically to 
the matter of the selection and training of apprentice in- 
structors as regards temperament, language, patience, etc., 
which, unfortunately, is the second point of criticism to be 
raised regarding the apprentice school in question. In an 
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effort to secure the best instruction possible, certain young 
ambitious teachers from the high schools of a neighboring 
city were engaged to teach the purely theoretical work, 
practical instruction in the shop being cared for by me- 
chanics assigned to that duty. 

In theory, this plan would seem to be ideal, but in prac- 
tice the results were far from satisfactory. However, no 
criticism attaches to the efforts of the teachers engaged 
from the city schools. It seemed impossible for them to 
effect an adjustment of their language and methods of in- 
struction so that they would be entirely in sympathy with 
their classes. The work of these men as instructors in the 
city’s high schools was remarkably good, and in an effort 
to find their trouble in dealing with apprentices, other in- 
structors (toolmakers and machinists from the shop), were 
occasionally substituted for them in teaching theoretical 
work. Since these mechanics from the shop were uniformly 
successful in securing a better degree of cooperation from 
their classes and a better understanding of the matter dis- 
cussed, than the teachers regularly engaged for this work, 
it is a fair inference that the methods of the high school 
teacher or even those of the grade school teacher, are not 
applicable in the apprentice school. 

Unless high school teachers who have had the practical 
training that enables them to instruct from the shop man’s 
viewpoint can be secured, it would be better to leave even 
the theoretical instruction in apprentice schools to me- 
chanics from the shops, provided, of course, that men quali- 
fied for this work are available. 

Possibly the failure of competent high school teachers to 
do really good work in apprentice schools can be traced 
to the facilities provided in the apprentice school. This is 
the third point criticised in the particular case cited. The 
rooms provided were such that all-year-round class work was 
impossible. Further than this, the accessories such as pen- 
cils, paper, drawing instruments, etc., had been provided 
on an “economy first” basis, which is obviously a mistake. 


* * * 


SMALL RACK-CUTTING MACHINE 


Several interesting features are incorporated in a special 
rack-cutting machine employed in the plant of the Seneca 
Camera Mfg. Co., Rochester, N. Y. The machine is used 
to cut teeth of 0.0683 pitch in one side of brass rods, % inch 
square and 8 feet long. After the teeth are milled, the rods 
are cut off to lengths ranging from 4 to 6 inches as required. 
The most interesting feature of the machine is the high 
cutting speed employed, which is 1300 feet per minute. This 
may be considered more remarkable in view of the fact 
that the machine was developed and built about fourteen 
years ago when high speed steels had not been developed 
to their present-day state of efficiency. 

The milling cutter is 114 inches in diameter and is driven 
by belt and 1 to 1 ratio gears at a speed of 4000 revolutions 
per minute. It is carried on a ram similar in design to 
that of a shaper, and the stock, which is supported in a 
tubular guide on each side of the machine, is ordinarily 
fed through the vise on each forward stroke and backward 
stroke of the ram. When the machine is set to cut both on 
the forward and backward strokes it requires about fifteen 
minutes to cut the teeth in an 8-foot rod. An electric bell 
located on the side of the machine indicates when a rod has 
been completed and more stock is required. If desired, the 
feed mechanism of the machine can be set so that on the 
return stroke the cutter will pass through the tooth space 
cut on the preceding stroke. When so arranged, the cutter 
will cut a tooth space only on the forward movement of the 
ram. Obviously a higher degree of accuracy is obtained 
when the machine is set to operate in this manner, as each 
tooth is cut under exactly the same conditions. As the 
chips fly with considerable force from the cutter, a hood 
is provided which deflects them downward into the box in 
front of the machine. Kye Cys: 
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General Construction of Polishing Wheels Used for Metal Finishing—Characteristics 
_of Polishing Abrasives 


By BRADFORD H. DIVINE, President, Divine Bros., Utica, N. Y., and President ot the Metal Finishers’ Equipment Association 


are made are wood, leather, canvas, cotton cloth, felt, 

paper, walrus or sea-horse hide, sheep-skin, impreg- 
nated rubber and canvas composition, and wool. The 
leather-covered wood wheel is very popular with polishers, 
although its disadvantages are numerous. It frequently 
- gets out of balance and the leather facing, if not treated 
with great care, becomes loose and dangerous to the oper- 
ator. It is the most common form of polishing wheel, due 
principally to its being cheap and easy to make. 


Ae principal materials from which polishing wheels 


Leather-covered Wood Wheels 


A leather-covered wood wheel that will retain its balance 
and shape should be made from a wood that is not likely 
to change shape easily due to climatic conditions. Poplar 
and basswood are not suitable, although they have been used 
to some extent, because they are generally easily influenced 
by changes in temperature and humidity, resulting in war- 
page, shrinkage, and general distortion. They are very 
porous, so that they readily absorb moisture. Polishing 
wheels are operated in hot factory rooms where artificial 
heat is supplied in- winter, and where they come in contact 
with moisture when the glue and abrasive are being soaked 
off in water. Hence, they are subjected to every influence 
that would cause them to change shape. 

The best woods from the standpoint of. stability under 
such conditions are black walnut, mahogany, and cherry; 
but their use for polishing wheels is commercially imprac- 
ticable on account of their cost. The most suitable wood for 
general use is air-dried or kiln-dried white pine. It does 
not change its shape readily through atmospheric condi- 
tions and gives general all-around satisfaction. 

The old style of leather-covered wood wheel consisted of 
a solid or laminated wood block with the leather facing 
strap glued in place. The modern construction is as follows: 
The wood wheel is made up in layers of %-inch stock with 
the grain of alternate layers at right angles. The layers 
are glued together and held under pressure while both the 
wood and glue are hot. This construction lessens the like- 
lihood of the wheel’s changing shape due to the influence of 
heat or moisture. The wheel may be covered with a good 
quality of oak-tanned back strip leather, or bullneck; or if 
desired, felt may be used. These materials are pegged 
and cemented securely to the wood. 


Leather and canvas are the materials most commonly used 
in polishing wheel construction. Bullneck leather wheels 
are made of oak-tanned bullneck leather cut into disks of 
uniform thickness and cemented together. The thickness 
of bullneck leather varies; the thin pieces of leather produce 
a wheel of hard density for use on one class of work, while 
the thicker bullneck leather, which may be from % to % 
inch in thickness, produces softer wheels used for a dif- 
ferent class of work. ‘Extra hard” leather wheels are made 
from split leather. 

Canvas wheels are made in a variety of ways; in some 
the disks are cemented together, while in others they are 
hand-sewed or “quilted.” Wheels that are cemented are 
very hard and used for rough coarse work, while those that 
are sewed may be made of varying densities by sewing 
together a larger or smaller number of disks into sections 
and gluing them. A more flexible canvas wheel is the hand- 
sewed form, made by sewing all the disks together to obtain 
the required face width. The sewed wheels are a very old 
style, and are used for carrying the coarser abrasives when 
performing rough polishing operations. The main objec- 
tion to the use of wheels of this kind is that the twine 
with which they are sewed sometimes breaks under the 
hard pressures to which wheels of this kind are subjected. 
Copper wire is used in place of twine where the wheel is 
to be used under severe conditions. The layers of canvas 
in wheels other than the “solid cemented” or hand-sewed 
may be glued from the center outward for varying distances, 
depending upon how much spread is desired for the face 
of the wheel. Wheels in which the disks are held together 
by sewing and which are not stiffened by the use of glue, 
usually require metal side plates to support the canvas disks. 


Muslin, Felt, Paper, Walrus Hide and Sheep-skin Wheels 


Muslin wheels are made from sewed buffs glued together, 
the outer edges of the wheel often being left open or free 
from glue to give an open face to any desired depth. The 
sides of these wheels are supported by canvas disks. A 
polishing wheel of this type is softer than a hand-sewed 
canvas wheel. 

‘Wool felt wheels are made from sheets of woven felt, 4 
inch thick, cemented together; this makes a flexible resilient 
wheel, the density of which may be varied by sewing two 
or more disks together and then cementing these to form 
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a wheel. Solid wheels made of Spanish or Mexican felt are 
quite popular for fine finishing work, but have little value 
as general utility wheels. 

Paper wheels are made from strawboard paper disks 
and are cemented together under pressure to form a very 
hard wheel for rough work. Softer wheels are similarly 
made from felt paper. For those who are partial to the 
use of leather-covered wheels, a leather face may be cemented 
to these paper wheels as a substitute for leather-covered 
wood wheels. They will run true and retain their balance 
and shape, if properly used, for a long time. 

Walrus leather, or sea-horse hide, is a suitable material 
for polishing wheels because of its thickness and its tough 
open fibers, which make it desirable for fine finishing wheels. 
Its thickness makes it possible for wheels up to 114 inches 
face to be made up without seams. One general criticism 
of polishing wheels made from leather disks of any kind is 
that the grain side is usually harder than 
the flesh side, so that a wheel constructed 
of cemented leather presents a face that 
is uneven in hardness and that wears in 
ridges. This reduces the efficiency of the 
wheel and requires frequent truing up. AS 
a result the life of the wheel is greatly 
reduced. 

Sheep-skin polishing wheels may be 
made by cementing disks together, or by a 
loose construction in which the disks are 
sewed around the arbor hole only; or they 
may be hand-sewed. The cemented sheep- 
skin wheels are soft and pliable, and are 
used for fine finishing. The loose-disk 
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suitable for “cutting down” soft metal or for use on light 
plated ware, but is used on the harder metals and for heavy 
nickel-plated articles. In the smaller sizes, a stiff buff may 
also be suitable for German silver, nickel, and white metal 
before it is plated. For buffing precious metals, wheels 
made of Canton flannel and wool are invariably used. 


“Compress” Polishing Wheels 


Many attempts have been made to produce a polishing 
wheel that could be made to suit various requirements of 
finish and that would not be affected by atmospheric 
changes. It is apparent that a wheel that runs true and 
that does not vibrate at high rotative speeds is desirable, 
and that such a wheel would do better polishing and increase 
production. The “compress” type of polishing wheel with 
the material placed crosswise of the face of the wheel. 
instead of disk-wise, was designed with the idea of produc- 
ing a wheel that would be suitable for all 
classes of work when made of the proper 
materials. 

The compress wheel, a sectional view of 
which is shown herewith, is made of rec- 
tangular pieces of leather, canvas, felt, 
paper, or other material, arranged radially 
and compressed to form a ring or cushion 
A of polishing material of one or more 
inches in depth. This cushion of polishing 
material may be varied in density to suit 
the requirements. The cushion is assem- 
bled with two side plates B which engage 
annular recesses in the material and which 
are riveted to a cast-iron hub C, thus tying 
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sheep-skin wheels are suitable for even 
finer work and for buffing soft metals. The 
hand-sewed wheel is pliable and is used 
extensively in the jewelry trade; it is also 
suitable for buffing by the application of 
tripoli or other buffing compositions. 

Vulcanite wheels, which are made from 
rubber and impregnated with abrasive, 
are sometimes used for polishing the flutes 
of reamers and the spiral grooves of drills 
and augers. 
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Materials for Buffs 


As already mentioned, muslin polishing 
wheels are made from sewed buffs. In ad- 
dition to their use for “cutting down” soft 
metals, buffs are regularly used for color- 
ing various metals. They are made from all kinds of weaves 
and weights of cloth, and therefore vary greatly in their 
cutting or burnishing ability. There are two main classes 
of buffs, designated according to the method by which they 
are made—the “pieced-sewed” buffs, which are made from 
various weaves and weights of cloth, and the “full-disk” 
buffs, which are made from the best sheeting and shirting. 

Bleached or unbleached cloth may be used according to 
the kind of surface for which the buff is intended. Bleached 
cloth is harder and stiffer than unbleached cloth, and is 
used for the faster cutting buffs the buff sections being 
made in plies of from eighteen to twenty thicknesses each. 
Coarsely woven unbleached cloth is recommended for highly 
colored work on soft metals, while the finer woven un- 
bleached cloths are better adapted for the harder metals. 
The cloth used in buffs made for reliable service varies from 
64 by 68 threads per square inch, to 92 by 96 threads. The 
material governs the ability of the buff to stand up in use, 
because the crocus, tripoli, rouge, and other cutting or 
coloring compositions should—for proper buffing—adhere to 
the ends of the threads instead of to the side of the cloth. 
Buffs may be sewed in any manner desired, but are usually 
Sewed in spirals with the stitching 14 or % inch apart. 

A stiff buff, when working at the usual speed, is not 
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Cross-sectional View of Compress 
Polishing Wheel 


the whole together in a flexible wheel. This 
construction permits the cushion to be 
shaped to conform to the curvature or con- 
tour of the piece to be polished and makes 
it possible to maintain this shape. 

The wheels are turned on a lathe, so 
that when put in use they can be accur- 
ately balanced; with proper care they will 
mantain this balance. The side plates B 
carry several brass tubes D riveted to 
‘them as shown. These tubes receive pieces 
of lead wire for balancing the wheel after 
“setting-up” with abrasive and glue. The 
material in the cushion, being placed on 
edge, permits the glue to set well and to 
hold the abrasive securely. The glue has 
an opportunity to penetrate into the ma- 
terial, whereas on a strap-covered wood wheel, for example, 
the glue cannot penetrate, but rather lies on the surface, so 
that no great resistance to the strain produced in polishing 
is offered. 

The difficulty encountered with a leather-covered wheel 
when the leather becomes loose, due to the use of water 
and rollers in removing old abrasive, is not met with in 
the compress wheel. The trouble often experienced with 
solid wheels made out of disks cemented or sewed together, 
when the disks separate at the face and cause the glue 
to crack and break off, cannot be encountered with a wheel 
of the compress type. These wheels are made in sizes of 
from 2% to 24 inches in diameter and in practically any 
width of face. A detailed description of the manufacture 
of compress and other types of polishing wheels will be 
given in a subsequent article. 
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Abrasive Materials 


The abrasives used in polishing and flexible grinding 
operations may be broadly classified as natural and artificial. 
The natural abrasive is corundum. This mineral in the 
granular form is known as emery, but this is not pure corun- 
dum, as it contains certain impurities. These impurities 
render emery more suitable for fine finishing operations 
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than any artificial abrasive. The value of emery as an 
abrasive depends upon the percentage of alumina, or crystal- 
line aluminum oxide, that it contains, as this is the only 
element in emery that is hard enough to cut metals effec- 
tively. The impurities that are present in emery are 
amorphous alumina, silica, iron oxide, and other metallic 
oxides. 

Emery is known by the locality from which it is obtained. 
The percentages of the alumina contained in different. kinds 
of emery used for polishing are: Naxos emery, 63 per 
cent; Turkish emery, 57 per cent; and Chester emery, 55 
per cent. The natural mineral corundum may be crystall- 
ized in the electric furnace to produce an artificial abrasive 
of the same name, although, as generally known, corundum 
and emery are natural abrasives and are substantially the 
same mineral. 

The artificial abrasives fall into two general classes— 
those composed of aluminum oxide in the crystalline form 
and those composed of silicon carbide. The aluminum oxide 
artificial abrasives are used for flexible grinding and polish- 
ing work, but the silicon carbide abrasives are used almost 
entirely in the form of solid grinding wheels. A special 
grade of artificial abra- 
sive alundum, which 
is known as the TJ 
grade, has, according 
to the experience of 
Divine Bros. Co., given 
the best general satis- 
faction for all flexible 
grinding work with 
compress wheels. This 
grade of alundum is 
chemically treated in 
its manufacture so 
that the grains may 
be successfully held 
by glue. (We 

For the finer finish- a 
ing and coloring work, 
artificial abrasives are 


z 
TAX 
SP 


ti 
KS 


i) 
LEN 


rarely used, and for STUD CORE 

this work natural 

emery finds general 

favor. One objection Winding Drum Pattern and Cores 


to the use of coarse numbers of artificial abrasives for pol- 
ishing wheels has been the difficulty of holding the grains 
of the abrasives to the face of the wheels; but with care in 
the preparation of the wheels, and, particularly, in the cor- 
rect use and treatment of a proper glue, artificial abrasives 
can be bonded to the polishing wheel securely enough to 
grind and polish the hardest metals. This phase of the 
polishing industry, relating to the preparation of the wheels 
for use, will be dealt with in a following article of this 
series. 

Although it is sometimes claimed that artificial abrasives 
in the finer numbers are suitable for coloring purposes on 
such parts as surgical instruments, high-grade scissors, and 
hardware, the greater part of this work is done with natural 
emery. For fine finishing and coloring with artificial abra- 
sives, or in fact, with any abrasive, it is well to remember 
that a higher degree of luster can be produced by using a 
slow speed and a more moderate cutting abrasive. 


Other Materials Used in Polishing and Buffing 


Pumice and rotten-stone may be regarded as abrasives, 
but their use is limited in the metal-finishing industries. 
Pumice is a hardened vulcanic product and rotten-stone is 
a substance obtained from limestone. Both these gritty 
materials are used for “cutting down” metals (such as 
white metal and German silver) that are subsequently to 
be plated. They are not bonded to the wheel but are ap- 
plied to it by hand during the operation. 
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- the fabric used in the buffs. 


made with Hand Woodworking Tools 
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Tripoli is another abrasive used in finishing the surfaces 
of metal. It is easily pulverized, and is extensively used 
as a buffing material for “cutting down” soft metals that 
are to be plated. For coloring work with buffs, such ma- 
terials as crocus, rouge, and Vienna lime are used. These 
are prepared in cake form with tallow, stearin, or petrolatum 
as a body. This composition adheres readily to the ends of 
Crocus and rouge are metallic 
oxides and the lime is obtained by calcining limestone and 


certain kinds of shells. 
* * 5 


MAKING PATTERNS FOR A WINDING 
DRUM BY HAND 


By M. E. DUGGAN 


Patterns that would ordinarily be turned up on a lathe 
are sometimes required to be made with hand tools. For 
example, the patterns for a winding drum such as shown in 
the half sectional view at A, were needed at a time when 
all the turning lathes were employed on important work. 
The patternmaker was therefore obliged to resort to the 
use of ordinary hand 
woodworking’ tools. 
The methods employed 
in constructing the 
pattern were rather 
unusual, although 
practical, and may be 
of interest to pattern- 
makers handling simi- 
lar work. The pattern 
was designed for. 
molding on end, as 
this method gave a 
firm support for the 
necessarily heavy core. 
4 , ! The result was a 
Setar rN “s sound and true cast- 
Nees ing. Practically all 
the molding was done 
in the “drag flask,” 
the cope being noth- 
ing more than a “flat 
back” except for the 
cope print impression. 

The pattern for the drum is shown in the half sectional 
view at B. As but one casting was needed the drum was 
made with straight sides. This left considerable stock on 
the winding face of the casting which had to be removed 
in the machining operation, but the time thus saved in 
making the pattern and in molding more than compensated 
for the extra machine work. The pattern was constructed 
with top and bottom heads reinforced with cross-ribs, one 
of which is shown at r in the view at B. The cylindrical 
part of the pattern was made up of 1l-inch square strips. 
The drag print indicated at a was securely fastened to the 
bottom head of the pattern, while the cope print b was 
pinned loosely to the top. 

At D is shown a broken section of the core-box used to 
form the upper section c and the lower section d of the 
core shown in view ©. The core that formed the “ring 
chamber” e, view A, was made in four sections. The core 
of one of these sections with its stud core in place is shown 
in the view at F. The core-box f and the black sand box 
g are shown in an inverted position with one of the four 
core sections h resting on the black sand bed. The core- 
box and the black sand box are lifted off, before placing the 
core in the baking oven. The sectional view at OC shows 
how the completed core was assembled in the mold. 

The construction of this pattern is of particular interest 
in view of the fact that all the work was done with hand 
woodworking tools and a bandsaw. 
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JIGS FOR MOTORCYCLE CYLINDERS 


The accompanying illustrations show two drill jigs used 
in machining cylinders for the Reading-Standard motorcycle. 
These cylinders are made of high-grade cast iron, and have 
a bore of 3% inches and a piston stroke of 4 inches. The 
castings are bored and reamed to 33 inches diameter 
(minus a grinding allowance of 0.012 inch), both sides of 
the flange are faced, and a “register” or sleeve is turned on 
the outer face of the flange. The valve, plug, and flange holes 
are then drilled, during which operation the work is located 
by means of the previously turned register and two wedges 
driven lightly between the jig and the sides of the flange. 

After these holes have been drilled the jig illustrated is 
used for machining the nipples on the cylinders. In Fig. 1 
the jig for the forward cylinder is shown. The casting is 
located by the flange register fitting into a recess in wall A 
and by a dowel-pin which enters one of the previously drilled 
holes. A hole is then drilled at B to suit a l-inch S.A.E. 
standard thread. This is the intake manifold hole. The 


‘Jig is next turned 90 degrees so that it is supported by leg 


¢C in such a position that the exhaust manifold hole D is in 
a vertical position. This hole is then machined with a 
hollow-mill to suit a 17%4-24 threads per inch thread. 

When performing similar machining operations on the 
rear cylinder casting, the work is located in a jig of the 
same type as that shown in Fig. 1. In this case also the 


’ casting is located in the jig by means of a turned register 
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and a dowel-pin. 
is so located that it is necessary to cut away a section of 
the upper wall in order to admit the passage of the hollow- 


The exhaust nipple, as shown in Fig. 2, 


mill used in machining the hole. The sizes of both exhaust 
and intake manifold holes are the same as for the rear 
cylinder. This jig is also turned on its side when machining 
the intake nipple. 


Providence R. I. RoBerT Mawson 


SAFETY CLUTCH FOR DRIVING PULLEY 


Shear pins are used extensively as a means of preventing. 
certain machines from being operated under excess loads. 
When a machine so equipped is overloaded, the pin is 
sheared and as a result the driving pulley is permitted to 
revolve on its shaft without operating the machine. Break- 
age of the machine itself is thus avoided. However, the 
necessity of replacing the shear pin before the machine can 
be again put in operation is an inconvenience that delays 
production. The safety clutch shown in the illustration is 
designed to overcome this undesirable feature. When dis- 
engaged, as a result of an overload being applied to the 
machine, this clutch can be quickly reset to the operating 
position. 

The clutch and driving pulley complete are shown in the 
central view, while the views at the right and left show, 
respectively, the front and back of the clutch yoke. The 
pulley and driving yoke are omitted from the two latter 


Fig. 1, 


Jig located for boring Intake Manifold Hole in Front Cylinder 


Fig. 2. Jig used for machining Exhaust Nipple on Rear Cylinder 
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views. The driving yoke A, being keyed to the pulley B, 
rotates with the latter member in the direction indicated 
by arrow C. In yoke A are two plungers D which have 
angular surfaces on their protruding ends, as shown in 
the sectional view in the upper right-hand corner of the 
illustration. These plungers are placed under a heavy ten- 
sion by springs # which are held in place and adjusted by 
the nuts F. On the ends of the plungers at G are flats 
which fit into corresponding openings in the collar H. This 
construction prevents the plungers from turning or getting 
out of alignment. On the driven yoke J are two studs J 
located the same distance from the center of the driving 
shaft as the spring plungers D. On studs J are lugs or 
segments K, which are shown in the sectional view previ- 
ously referred to. It will be noted that one side of each lug 
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to the arms 7, which are clamped to the studs J by means 
of nuts N. It will be evident from the construction that by 
turning knob R segments K will be brought into the driving 
position. 


Fitchburg, Mass. EH. EH. Laxso 


TRUING UP A LATHE 


In the following the writer will try to explain the reason — 
for the inaccuracies observed in the test described in the 
article “““Truing Up a Lathe Center,’ which appeared in 
August MACHINERY on page 991. Briefly, end play in the 
lathe spindle evidently caused the carefully ground centers 
to run out of true from 0.00025 to 0.0005 inch. In perform- 
ing the grinding operation, the grinding wheel cuts “free,” 
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Safety Clutch for Driving Pulleys, which is so designed that it can be quickly reset to the Operating Position after being disengaged 


is cut at an angle to correspond with the angle on the 
driving plungers D. 

With the ordinary load, all parts remain in the position 
shown, but when the machine is subjected to an excessive 
overload, or Some part of the machine fails to function, so 
that a greater driving force is required to operate the ma- 
chine, the excessive pressure causes driving plungers D to be 
forced’ inward. This allows the plungers to ride over the 
driven lugs A. On passing over these lugs, plungers D 
force the small plungers O inward, thus releasing studs J 
from their position so that segments K are turned, by the 
pressure of spring S, to the positions shown by the dotted 
lines at P in the view at the right-hand side of the illustra- 
tion. When in this position, segments K allow the driving 
plungers D to rotate with the pulley without making 
contact with their driving faces. To again engage the 
clutch, the knob R is given a slight turn in a clockwise 
direction. Knob R is connected by screws M and levers Z 


there being no end thrust on the center which is being trued 
up. Also the wheel runs at a uniform rate of speed. If 
the grinding wheel is applied too suddenly at the beginning 
of the cut, it will. cause the lathe spindle to oscillate end- 
wise. This oscillation will continue as long as the wheel 
cuts freely and is fed at a uniform rate of speed; thus 
as a result of these oscillations there will be a high side 
on the center being trued. : 

To overcome this, the writer would suggest that just 
sufficient pressure be applied to the faceplate (near the 
center) to take up the end play. Proof of the explanation 
here given is found in the fact that the inaccuracies were 
corrected by applying a cast-iron lap to the center. The 
lap required pressure to do its work, and this pressure na- 
turally took up the end play in the spindle. The remedy 
suggested will eliminate the cost of lapping and will give 
a true center. 


Cleveland, Ohio WALTER H. STICKLER 
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PIERCING AND BLANKING DIE FOR 
SPACING COLLAR 


The progressive type of piercing and blanking die shown 
in the accompanying illustration is designed to produce 
spacing collars used in automobile construction. The ma- 
terial from which the washers are blanked is designated as 
“half hard” cold-rolled steel. It is 3/16 inch thick and is 
obtained in strips 2 inches wide by 36 inches long. The 
operations are piercing the 1.085-inch hole and blanking 
the 1.625-inch diameter indicated in the detailed view. 

The strip stock is fed under the stripper plate A until its 
edge strikes finger-stop B, which is previously pushed in 
by the left hand of the operator. The press is then tripped, 
allowing punch C to pierce the 1.085-inch hole, after which 
the stock is again pushed forward until it strikes pin D. 
On the second stroke, pilot H# enters the 1.085-inch hole, 
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dressed to a radius of % inch. The two grooves at M were 
made less deep than the others to avoid grinding into the 
piercing hole N of the die. The sharp corners at P were 
rounded by stoning the edges so as to prevent the die from 
tearing the metal. 


Brooklyn, N. Y. J. A. HoNnEGGER 


REDESIGNING TRUNNION BEARING TO 
FACILITATE PRODUCTION 


A few simple changes in the design of a trunnion bear- 
ing not only simplified the work of making the patterns, 
but also greatly facilitated the molding, casting, and ma- 
chining operations. With the original design only a half 
bearing was cast at one time. The single half bearings 
were machined on a boring mill, and as no special holding 
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PLAN VIEW OF PUNCH 


SECTION A-A 


SPACING COLLAR Machinery 


Punch and Die used for piercing and blanking Spacing Collars 


thus centering the stock while punch F blanks the 1.625- 
inch diameter. 

The punch and die are aligned by means of pins G, which 
are driven into the die bed and made a good sliding fit in 
holes machined in the cast bosses of the punch-holder. 
Hole J in the punch-holder is provided to permit the pilot Z 
to be pushed out, when the face of punch F is to be ground. 
Referring to the side elevation in the lower right-hand 
corner of the illustration, it will be noted that the cutting 
end of piercing-punch C is given shear. The amount of 
shear is about two-thirds the thickness of the strip stock. 
Blanking punch F is also given shear by making it longer 
than the piercing punch. 

After the die had been in operation a short time, it was 
noticed that the blanking punch did not stand up well. In 
order to remedy this fault die K was also given shear as 
shown at Z in the lower right-hand corner. As will be 
noted, the shear on the die consists of four grooves spaced 
45 degrees apart and about % inch deep. These grooves 
were ground into the die on a surface grinder with a wheel 


fixture was provided, this operation proved a very trying 
one for the boring mill operator. The form of the single 
half bearing, as originally designed, is shown by the two 
full-line views in the upper half of the accompanying illus- 
tration (see next page). 4 

At the suggestion of the boring mill operator, a change 
was made in the method of making the bearing. Instead 
of casting only a half bearing at a time, a full pattern. was 
made with tie-pieces A and B connecting the two halves. 
This pattern was then split on the line X—X. The spaces 
between the two halves of the pattern at C and D were 
produced by dry sand cores. It will be noted that the 6%4- 
inch radius in the original design was struck from a center 
somewhat above the center of the bore. By referring to 
the full-line view at the left, it will be evident that practi- 
cally all the outer pattern surface must be finished by hand. 

By simply changing the design as indicated by the dotted 
lines in-the lower half of the illustration, it was possible 
to eliminate much of the hand work required on the original 


pattern. Thus the surfaces finished to the 5%4-, 6%-, and 
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Illustration showing Change made in Trunnion Bearing Design 


7-inch radii could be finished to size in the lathe. The 
addition or building on of the trunnions and saddle is a 
comparatively simple matter and is well understood by 
the patternmaker. 


Kenosha, Wis. M. E. DuacGan 


LAPS FOR ANGLE-GAGES 


In lapping angle-gages, difficulty is often experienced in 
making the two gaging surfaces come to a true or sharp 
edge. If the individual surfaces are lapped separately, 
this difficulty is increased. The writer believes that the best 
method of lapping an angle-gage, such as shown at A in 
the illustration, is to use a lapping block B, made of close- 
grained cast iron. The faces of this block should be tested 
cn an accurate surface plate and the angle checked with 
a sine bar. The gage should be worked down to as nearly 
the required size as possible before it is finished on the lap. 

The angle gage for work such as shown at OC is much 
more difficult to machine and should be made of two hinged 
pieces D and E. The two separate parts of the lap are 
dovetailed and fastened together as shown. The bolt F 
clamps the pieces together when they are set to the correct 
angle. Grooves, such as indicated at G in the cross-sectional 
view X-X, are planed in the working faces of the lap. These 
grooves have the same spacing as the slots at the ends of 
pieces D and E£, so that the amount of bearing surface in 
contact with the work will be uniform at all points. The 
two-piece adjustable lap can be trued up easily by grinding 
the lapping surfaces. The edge formed by the intersection 
of two surfaces can be lapped to a knife-edge with this 
type of lap. The widths of pieces D and E should be the 
same, but their lengths may be different. 


Allentown, Pa. Joe V. Romic 
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Laps for Angle-gages 
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TURNING A BALL IN THE LATHE 


The turning of a ball or spherical surface in the lathe 
is rather difficult unless a special ball-turning device is 
employed. Even with a special device considerable skill ig 
necessary to produce an accurate ball. Quite good resultg 
may be obtained, however, by the method here illustrated. 
First, turn the stock down to form a ball B of nearly the 
desired size, leaving a neck A as indicated in the upper 
view of the illustration. Calipers are employed, of course, 
to test the partly turned ball B, so that it will be made as 
nearly round as possible. 

The next step is to smooth up the turned surface with 
the ball-forming tool shown at @. If the ball is to be 1% 
inches in diameter the inside diameter D of the tool @ 
should be about 14%, inches. The ball-forming tool should 
be made of a good quality of tool steel, and hardened. The 
end # of the tool should be ground so that it is at right 
angles to the axis. The tool may be made any length that 


Method of forming a Ball in a Lathe 


can be conveniently held in the hand. The sharp edge of 
the tool, which is brought in contact with the work as indi- 
cated, produces a smooth surface. 

After the ball is partly finished, it is cut off and driven 
into a tube held in the lathe chuck. The tube into which 
the ball is driven is shown at F in the lower view of the 
illustration. Before driving the ball into place, the tube 
is bored out to a diameter a little less than that of the 
ball and given a slight taper. The projecting neck G should 
be located at an angle of about 45 degrees with the axis 
of the tube. This projection can be removed by taking very 
light cuts, using the finished surface as a guide in feeding 
the tool. The tool C is then used to smooth up the work. 
A very accurate ball can be made by repeatedly relocating 
the ball in the tube F, if the smoothing tool C is carefully 
used each time the ball is relocated. If the ball is to be 
hardened and ground, a tool similar to the one shown at 0, 
but of soft steel or brass, can be used for grinding. This 
tool should be chamfered on the working edge so that it 
can be effectively used with an abrasive. 


Butte, Mont. E, W. CasBLe 


November, 1922 


MACHINERY 


225 


Shop and Drafting-room Kinks 


HOLDER FOR MICROMETER 


It is often convenient to have some other place for holding 
a micrometer when not in use than in the pocket of an 
apron, overalls, or shop coat. Although many mechanics 
are careful in handling instruments of precision, such as 
micrometers, nevertheless they are often found lying around 
on machines. Some mechanics do not like to carry instru- 
ments in a pocket of their shop clothing because they are 
likely to fall out when the men stoop or lean over their 
work. The accompanying illustration shows a convenient 
method of holding a micrometer, so that it need not be left 
around where it can become mislaid or damaged. 
This holder is made of sheet metal, the pocket at the 
bottom being wide enough to admit the frame of the mi- 
crometer with the 


barrel resting as 
shown. This pre- 
vents the _  instru- 


ment from falling 
through, which it 


otherwise might 
do, as the pocket 
has no- bottom. 
With this construc- 
tion, any stray 
chips are free to 
drop through so 


that there can be 
no accumulation of 
dirt in the pocket. 
The section form- 
ing the pocket is 
attached by four 
pins which are riveted over. Near the top of the holder 
there is a triangular section cut away, and on each side of 
this hole a square hole is cut, the metal being bent out at 
right angles. A hole :s drilled through each of these bent 
projections to accommodate a piece of spring wire, the ends 
of which, after being passed through the holes, are flattened 
to keep them in place. 

In the shop where this holder is used, it is taken around 
from machine to machine as desired and the spring snapped 
over a nut, bolt-head or pin, whichever is most convenient. 
The tension of the spring is great enough to furnish a firm 
contact with the nut, bolt-head or pin, which effectively 
prevents it from being displaced by vibration of the machine. 

Montreal, Canada Harry Moore 


A Convenient Micrometer-holder 


INDEXING IN THE VISE 


In the average tool-room and in small job shops, it is 
often desired to mill flats on opposite sides of a round piece, 
or square the end, or perhaps cut three or four flutes in a 
reamer. For such work, more time is generally spent in 
setting up the dividing head and tail-center than in per- 
forming the actual machining operations. The accompany- 
ing illustration shows a pair of blocks which will enable 
indexing of plain work to be done in the ordinary vise. 

With these blocks, two, three, four, six,.and eight divisions 
(which are the ones usually required) can be made with 
a fair degree of accuracy. Cne of these blocks, when in use 
is clamped on the end of the shaft or piece to be machined, 
and one set of faces leveled with an indicator surface gage 
placed on the table. After the first cut, the vise is loosened 
and the work turned until the next face to be used is level. 


tool-holder which 


Machinery 


Blocks for indexing Work held in Vise 


This procedure is repeated until the required number of cuts 
has been taken. Irregular spacing such as is often required 
in milling flutes in reamers can also be readily obtained 
with indexing blocks of the type shown. 

Rochester, N. Y. Grorce C. HANNEMAN 


CUTTING-OFF TOOL FOR NARROW CUTS 


The accompanying illustration shows a cutting-off tool 
made from a piece of a power hacksaw blade. For fine work 
a regular hand hacksaw blade could be used. Blade A is 
ground at one end to give the required clearance angle F, 
and is clamped to a piece of bar stock B or to a regular 
is narrow enough to permit both the 
blade and the holder to be slipped through the slot in the 
toolpost C. Clamp D is placed in front of the toolpost, and 
another clamp Z# at the rear, as shown. The clamp D is 
located near the cutting end of the blade to prevent the 
blade from being unduly deflected. Such a tool is con- 
venient for cutting brass tubing, nuts, and other pieces 
from bar stock when it is desired to keep the amount of 
waste as low as possible. 


Oakland, Cal. H. H. PARKER 


Machinery 


Improvised Cutting-off Tool made from Hacksaw Blade 
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The proportions given have been based on the assumption that the spiral angle used is 30 degrees. 


For Spiral Bevel Gears Operating at Right Angles, where the Pinion is the Driver and has Less than Ten Teeth 


In order to ob- 


tain the desired tooth action it is recommended that the spiral angle selected should not be less than 27 degrees. 


WorKING DEPTH, WHOLE DEPTH, PRESSURE ANGLE 


For Combinations Working Whole Pressure 
having Depth, Depth, Angle, 
Inches Inches Degrees 
1.700 1.888 
9 teeth in pinion......———........———........ 17% 
IBIEe DP. 
1.600 1.788 
8 teeth in pinion. .. . ...—-mn nin on ee eee 17% 
Ps D.P 
1.600 alrday 
7 teeth in pinion......——.........—————. .». s» 20 
IDE: Dee , 
1.500 1.657 
6 teeth in pinion......———........——...... 20 
IDJI2 iD), 
1.400 1557 
5) (USTs AoW HbaReVOL EY Shin aa = Bn A em OO 20 
DP: DEP 


ADDENDUM AND DEDENDUM 


For 9 teeth in pinion, addendum of gear = 
Addendum for 1 D.P. (Table 2) + D.P. 

For 8 teeth in pinion, addendum of gear = 
(Addendum for 1 D.P.+D.P.) X (80 + 85) 

For 7 teeth in pinion, addendum of gear = 
(Addendum for 1 D.P.-+D.P.) X (80+ 85) 

For 6 teeth in pinion, addendum of gear = 
(Addendum for 1 D.P.+D.P.) X (75+ 85) . 

For 5 teeth in pinion, addendum of gear = 
(Addendum for 1 D.P.+D.P.) X (70 + 85) 


For all combinations, addendum of pinion = working 
depth — addendum of gear. 


For all combinations, dedendum of gear = whole depth 
—addendum of gear. 


For all combinations, dedendum of pinion = whole 
depth — addendum of pinion. 


CIRCULAR THICKNESS 


For 9 teeth in pinion, circular thickness of gear = 
0.976” K (Table 2) 


+ (0.7 X addendum of gear) — 
DP: 


For 8 teeth in pinion, circular thickness of gear = 
DEO. 


+ (0.7 X addendum of gear) oe 


iB). 
For 7 teeth in pinion, circular thickness of gear = 
Osi K 
+ (0.8 X addendum of gear) — 
D.P. 


For 6 teeth in pinion, circular thickness of gear = 
0.971” 


+ (0.8 X addendum of gear) — 


D.P. D.P. 
For 5 teeth in pinion, circular thickness of gear = 
Hea K 


+ (0.8 X addendum of gear) — 


D.P. 


For all combinations, circular thickness of pinion = 
3.142 — circular thickness of gear 
Mac 


TABLE 2. GLEASON WORKS SYSTEM FOR GENERATED SPIRAL BEVEL GEARS 


ADDENDUM FOR 1 DIAMETRAL PITCH 


To obtain addendum select from table value corresponding to ratio given by the following formula: 


Number of teeth in gear 
Ratio = XY I 
Number of teeth in pinion 
Ratios Ratios Ratios Ratios | 
Addendum, Addendum, Addendum, Addendum, 
Inch Inch Inch Inch 
From To From | To From To From To 
1.00 1.00 | 0.850 ab eat 0.750 p41) eet 44 0.650 1.99 2.10 0.550 
1.00 1.02 0.840 IL aly 1.19 0.740 1.44 1.48 0.640 2.10 2.23 0.540 
1.02 1.03 0.830 1.19 eZ 0.730 1.48 1.52 0.630 2.23 2.38 0.530 
1.03 1.05 0.820 1.21 1.23 0.720 1.52 1.57 0.620 2.38 2.58 * 0.520 
1.05 1.06 0.810 1.23 1.26 0.710 1.57 1.63 0.610 2.58 2.82 0.510 
1.06 1.08 0.800 1.26 1.28 0.700 1.63 1.68 0.600 2.82 API Ly 0.500 
1.08 1.09 0.790 1.28 eee: 0.690 1.68 1.75 0.590 3.17 3.67 0.490 
1.09 ily tal 0.780 1.31 1.34 0.680 1.75 1.82 0.580 3.67 4.56 0.480 
tial iets! 0.770 1.34 1.37 0.670 1.82 1.90 0.570 4.56 7.00 0.470 
LUSS bee) Lbg v0 160 pay 1.41 0.660 1.90 1.99 0.560 7.00 | oa | 0.460 
VALUES OF K FoR CIRCULAR THICKNESS FORMULA 
Select value corresponding to number of teeth in pinion and ratio given by formula. 
Ratios 
Number 1.00 1.25 1.50 1.75 2.00 2.25 2.50 Dif 3.00 3.25 3.50 3.75 4.00 4.50 5.00 
of to to to to to to to to to to to to to to and 
_ Teeth 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 8.25 | 3.50 3.75 4.00 4.50 5.00 higher 
in Pinion 
Values of K (in inches) for Different Ratios 
9 0.000 | 0.010 | 0.025 | 0.040 | 0.055 | 0.070 | 0.085 | 0.095 | 0.105 | 0.115 | 0.125 | 0.135 | 0.150 | 0.165 | 0.185 
8 0.000 | 0.010 | 0.030 | 0.045 | 0.065 | 0.080 | 0.095 | 0.110 | 0.125 | 0.1385 | 0.145 | 0.155 | 0.170 | 0.180 | 0.195 
Kt 0.000 | 0.025 | 0.050 0.075 | 0.095 | 0.115 | 0.135 | 0.155 | 0.170 | 0.185 | 0.195 | 0.205 | 0.220 | 0.235 | 0.250 
6 0.010 | 0.035 | 0.060 | 0.085 | 0.105 | 0.130 | 0.150 | 0.165 | 0.180 | 0.195 | 0.210 | 0.220 | 0.235 | 0.250 | 0.265 
5 0.020 | 0.040 | 0.075 | 0.110 | 0.185 | 0.155 | 0.170 | 0.185 | 0.200 | 0.215 | 0.230 | 0.240 | 0.255 0.270 0.285 
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The Gleason Works System of Bevel Gears’ 


By F. E. McCMULLEN and T. M. DURKAN, of the Gleason Works, Rochester, N. Y. 


with the idea of securing the quietest form of tooth 

consistent with strength and wearing qualities, as ex- 
plained previously in an article descriptive of this system, 
which appeared in June, 1922, Macuinery, beginning on 
page 788. When this system was first introduced, the tables 
of formulas and data for determining the tooth proportions 
applied to driving pinions having ten teeth or more. 

The accompanying tables represent an addition to this 
system in that they give the tooth proportions tor smaller 
numbers of teeth in spiral bevel pinions than were included 
in the tables previously published. In addition, the Glea- 
son Works have prepared a table of outline factors for both 
spiral and straight bevel gears. These factors are used in 
connection with the well-known Lewis formula for calculat- 
ing the strength of bevel gears, and were obtained by con- 


Pe Gleason Works system of bevel gears was designed 


*Addition to the Gleason Works system of bevel gears, presented at 
the convention of the American Gear Manufacturers’ Association held in 


Chicago, October 9 to 11. 


sidering the load applied at the outer end of a tooth pro- 
portioned according to the Gleason Works system. 

As previously explained, the point of application of the 
load, according to the Gleason Works system, should be de- 
termined for each combination, since it is a function of the 
number of teeth in contact. The calculated strength of 
gears, based upon this method of load application, is greater 
than that obtained by the Lewis method, the increase in 
some cases being as much as 100 per cent. However, in 
view of the fact that the Lewis formula is universally 
known, it was considered desirable to present, at this time, 
values determined by the Lewis method. 

It is recommended that this subject be thoroughly inyesti- 
gated to determine the exact influence of the number of 
teeth in contact, on the strength of bevel gears, especially 
in view of the recognized fact that the Lewis method gives 
ultimate loads that are less than the ebreaking loads found 
in actual practice. 


TABLE 8. OUTLINE FACTORS Y FOR GLEASON WORKS SYSTEM 


For use in the Lewis Formula as given on page 640 of MAcHINERY’S HANDBOOK, these values are for either gear or pinion. 


STRAIGHT BEVEL GEARS 


Ratios 
Number of| 1.00 1.25 1.50 1.75 2.00 2:25 2.50 2.75 | 3.00 3.25 3.50 8.75 | 4.00 | 4.50 5.00 
Teeth to to to to to to to to to to to to to to to 
in Pinion 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 | 4.50 5.00 oo 
| 
Values of Y for Lewis Formula 
10 0.231 | 0.260 | 0.280 | 0.294 | 0.305 | 0.315 | 0.324 | 0.3832 | 0.3840 | 0.847 | 0.853 | 0.358 | 0.865 | 0.371. | 0.377 
11 0.268 | 0.264 | 0.273 | 0.286 | 0.296 | 0.303 | 0.309 | 0.815 | 0.320 | 0.324 | 0.328 | 0.332 | 0.336 | 0.340 | 0.342 
12 0.248 | 0.265 | 0.281 | 0.295 | 0.308 | 0.818 | 0.328 | 0.335 | 0.3841 | 0.3845 | 0.848 | 0.3851 | 0.353 | 0.355 | 0.356 
13 0.264 | 0.278 | 0.291 | 0.280 | 0.278 | 0.286 | 0.291 | 0.295 | 0.298 | 0.299 | 0.301 | 0.303 | 0.305 | 0.307 | 0.310 
14 0.242 | 0.254 | 0.263 | 0.272 | 0.281 | 0.288 | 0.294 | 0.299 | 0.304 | 0.307 | 0.310 | 0.313 | 0.316 | 0.318 | 0.319 
15 0.248 | 0.258 | 0.266 | 0.274 | 0.283 | 0.290 | 0.296 | 0.301 | 0.305 | 0.3808 | 0.812 | 0.3815 | 0.3818 | 0.319 | 0.320 
16 0.252 | 0.261 | 0.269 | 0.277 | 0.285 | 0.292 | 0.298 | 0.304 | 0.308 | 0.812 | 0.814 | 0.317 | 0.319 | 0.321 | 0.323 
17 to 18 | 0.257 | 0.265 | 0.273 | 0.281 | 0.288 | 0.295 | 0.802 | 0.307 | 0.311 | 0.315 | 0.818 | 0.320 | 0.322 | 0.825 | 0.326 
19 to 21 | 0.265 | 0.272 | 0.279 | 0.286 | 0.294 | 0.300 | 0.307 | 0.812 | 0.317 | 0.320 | 0.324 | 0.326 | 0.328 | 0.330 | 0.332 
Zato25 | 0.274 | 0.281 | 0.288 | 0.295 | 0.301 | 0.307 | 0.314 | 0.819 | 0.324 | 0.327 | 0.331 | 0.332 | 0.3885 | 0.337 | 0.888 
26 to 30 | 0.284 | 0.291 | 0.297 | 0.304 | 0.310 | 0.317 | 0.822 | 0.327 | 0.332°| 0.336 | 0.339 | 0.342 | 0.344 | 0.346 | 0.347 
SpPrrRAL BEVEL GEARS 
Ratios 

Number of] 1.00 i was) 1,50 1.75 2.00 2.25 2.50 2.75 3.00 8.25 3.50 3.75 4.00 4.50 5.00 
Teeth to to to to to to to to to to to to to to to 

in Pinion 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 8.25 3.50 3.75 4.00 4.50 5.00 oo 

Values of Y for Lewis Formula 
5 0.297 | 0.322 | 0.843 | 0.361 | 0.376 | 0.388 | 0.398 | 0.406 | 0.411 | 0.416 | 0.420 | 0.424 | 0.431 | 0.438 | 0.450 
6 0.310 | 0.332 | 0.853 | 0.872 | 0.386 | 0.898 | 0.406 | 0.414 | 0.419 | 0.424 | 0.428 | 0.431 | 0.486 | 0.443 | 0.452 
vs 0.318 | 0.333 | 0.347 | 0.860 | 0.373 | 0.384 | 0.392 | 0.398 | 0.405 | 0.410 | 0.415 | 0.419 | 0.426 | 0.432 | 0.439 
8 0.298 | 0.320 | 0.336 | 0.348 | 0.357 | 0.366 | 0.373 | 0.379 | 0.384 | 0.388 | 0.392 | 0.894 | 0.397 | 0.400 | 0.405 
9 0.292 | 0.313 | 0.327 | 0.838 | 0.346 | 0.352 | 0.357 | 0.363 | 0.367 | 0.370 | 0.373 | 0.376 | 0.380 | 0.384 | 0.388 
10 0.315" | 0.338 | 0.353 | 0.363 | 0.371 | 0.845 | 0.326 | 0.342 | 0.851 | 0.857 | 0.363 | 0.367 | 0.371 | 0.374 | 0.377 
11 0.316 | 0.835 | 0.343 | 0.325 | 0.327 | 0.333 | 0.3388 | 0.344 | 0.350 | 0.356 | 0.361 | 0.367 | 0.375 | 0.384 | 0.390 
12 0.298 | 0.818 | 0.333 | 0.343 | 0.351 | 0.857 | 0.363 | 0.368 | 0.872 | 0.377 | 0.879 | 0.381 | 0.384 | 0.3886 | 0.3888 
13 0.302 | 0.320 | 0.334 | 0.343 | 0.351 | 0.358 | 0.365 | 0.371 | 0.376 | 0.381 | 0.384 | 0.386 | 0.3888 | 0.391 '| 0.393 
14 0.306 | 0.322 | 0.334 | 0.345 | 0.854 | 0.362 | 0.869 | 0.374 | 0.378 | 0.882 | 0.386 | 0.389 | 0.391 | 0.393 | 0.395 
15 0.314 | 0.830 | 0.342 | 0.352 | 0.360 | 0.368 | 0.374 | 0.380 | 0.385 | 0.389 | 0.392 | 0.394 | 0.397 | 0.399 | 0.402 
16 0.322 | 0.835 | 0.347 | 0.358 | 0.367 | 0.374 | 0.381 | 0.386 | 0.390 | 0.394 | 0.397 | 0.400 | 0.402 | 0.404 | 0.406 
17to18 | 0.329 | 0.343 | 0.354 | 0.364 | 0.373 | 0.382 | 0.389 | 0.394 | 0.398 | 0.400 | 0.403 | 0.406 | 0.407 | 0.409 | 0.410 
19 to 21 | 0.339 | 0.351 | 0.362 | 0.373 | 0.382 | 0.889 | 0.396 | 0.401 | 0.405 | 0.407 | 0.410 | 0.411 | 0.412 | 0.414 | 0.415 
22 to 25 | 0.351 | 0.363 | 0.873 | 0.382 | 0.391 | 0.398 | 0.403 | 0.407 | 0.410 | 0.412 | 0.413 | 0.414 | 0.415 | 0.417 | 0.418 
26 to 30 | 0.864 | 0.374 | 0.384 | 0.393 | 0.399 | 0.404 | 0.407 | 0.410 | 0.412 | 0.414 | 0.415 | 0.416 | 0.417 | 0.418 | 0.419 
Machinery 
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The Machine Tool Industry 


HE steady, although slow, improvement in the machine 
tool industry noted in this review from month to month 
during the last six months continues. Prices have 
advanced in practically all lines of shop equipment, the 
advances averaging from 10 to 15 per cent over the prices 
prevailing in the latter part of 1921. These advances have 
stimulated buying, especially by the railroads. Several lists 
of railroad shop equipment held up for a year or more, 
partly because purchasing agents expected still lower ma- 
chine tool prices, have been released. In the Middle West, 
particularly, substantial railroad business has been placed. 
Present indications are that there will be further price 
advances, because costs of materials have risen considerably, 
and the class of labor required in machine tool shops is 
scarce. Hence, there can be no reduction in costs, but it 
is more likely that costs will go up, for the machine tool 
builder must compete with his customers for labor and 
must pay at least as high rates as are paid in machine 
shops engaged in building automobiles, locomotives, wash- 
ing machines, and hundreds of other plants using machine 
tools. He must also compete for his labor with other in- 
dustries that in the past paid a lower wage than that paid 
to a good machinist—like textile mills and shoe factories— 
but that now in many instances pay wages higher than 
the machine tool builder can afford to pay, unless there is 
a further advance in prices. Anyone wishing to prove these 
facts for himself should simply compare the price per pound 
paid for machinery outside of the machine tool field with 
the price of machine tools. It is surprising how many 
lines of machinery there are requiring only the simplest 
kind of construction and workmanship which sell at prices 
per pound net weight that are double or more than double 
those of machine tools. 


Conditions in the Industry 


One of the favorable conditions in the machine tool in- 
dustry—and one that will soon have a marked effect on the 
activity of the shops in this field—is that the large stocks 
of equipment accumulated in the earlier part of the business 
depression have been gradually worked off, and many manu- 
facturers now find it necessary to resume the building of 
new lots of machines for stock. There is some hesitancy as 
to the desirability of again accumulating stock; but it is 
practically a necessity, because buyers expect prompt de- 
liveries, and instances are on record where orders have been 
lost because the manufacturer was not in a position to quote 
early delivery. Furthermore, there is less danger in build- 
ing for stock at present wages and material costs than 
when these were at their peak; and stocks built now are 
likely to be produced as cheap as, if not cheaper than, later 
on. The labor market is kecoming more and more difficult, 
and the machine tool builder who can begin now to build 
up an organization, by gradual steps, is likely to be in a 
better position than the manufacturer who is forced sud- 
denly to put a large force together when business is press- 
ing him. 

The second-hand market is practically normal now, and 
only in certain centers is there what might be termed a 
surplus of used machinery. In Dayton and Columbus, for 
example, where many of the tool shops that started during 
the war have gone out of business, there are many good 
used machines to be had; but in most places used machines 
ef good quality and in good condition have been absorbed. 
The Government has practically nothing more to offer, ex- 
cept some special machinery and some of the shipyard 
equipment, which is not of general application. 


In new equipment, the automotive industries are still the 
consumers of the greatest volume; but the railroads, and the 
locomotive shops, have also placed some fair-sized orders. 


The Automobile Shop Demand 


The automobile industry shows no sign of slackening its 
pace, although the business done is chiefly in the hands 
of a few large well-known companies. The weeding out 
process is still at work, and it is a case of the survival of 
the fittest. Builders of the best and most reliable cars 
who sell them at reasonable prices are doing a very good 
business, while the speculators and mere money-makers 
who rode in on the high tide of prosperity are being crowded 
out. This is a normal development of the industry. There 
are no advantages to be gained in having a great variety of 
makes of automobiles. It would be futile to attempt to 
predict how many makers of cars will ultimately dominate 
the market, but it is a fact that even now a dozen companies 
make practically all the cars in the country. The remainder, 
even though some make excellent automobiles, produce a 
comparatively small number. These leaders are constantly 
expanding, or securing new and up-to-date equipment; and 
several machine tool builders depend almost solely on this 
industry, at least two plants running at capacity on equip- 
ment of this kind. 


Combating Trade Abuses 


During periods of depression, the buyer always has an 
advantage over the seller. This has been especially true in 
the machine tool industry during the past year. Purchas- 
ing agents have pitted sellers against each other, not always 
by fair means or scrupulously truthful statements. In many 
cases they have told of concessions offered by a competitor 
of the seller that had no foundation in fact. Manufacturers 
and salesmen would do well to investigate statements of this 
kind before acting upon them. If it is illegal, as it should 
be, to combine to maintain prices, it certainly is unfair prac- 
tice to force prices down by untruthful statements. Buyers 
as well as sellers should be legally responsible for trade 
abuses that interfere with open and free competition. 

Some buyers, taking undue advantage of the manufac- 
turer competing for orders in a hard market, have tried to 
impose the condition that new and improved equipment 
developed later must not be sold to a competitor. Such con- 
ditions have generally been rejected by the manufacturer. 
He cannot afford to place upon his inventive ability and 
experience what amounts to a mortgage. He cannot afford 
and should resolutely refuse to limit the equipment he 
Gevelops to a single customer. 

Another difficulty frequently met with is the excessive 
demand for free service. Those who manufacture a line of 
machines where competition is not too keen may be able 
to recover the cost of this free service in the selling price 
of the machine. But in many lines the price of the machine 
covers nothing but actual manufacturing costs; in such 
instances, free service becomes a serious problem. There 
is also the matter of the engineering lay-outs that are sub- 
mitted before an order is placed: these, in many cases, take 
on the character of consulting engineering service, and it 
is an open question whether manufacturers are not justified 
in making such service contingent upon a subsequent order 
—that is, if an order for the equipment is placed, the service 
in planning methods of production is free; but if the pros 
pective customer does not place an order, this service should 
be charged for the same as any other consulting engineering 
service. : 
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New Machinery and Tools 


The Complete Monthly Record of New Metal-working Machinery 


The New Tool descriptions in MAcHINERY are restricted to the special field the journal covers—machine tools and accessories and 
other machine shop equipment. The editorial policy is to describe the machine or accessory so as to give the technical reader a 
definite idea of the design, construction, and function of the machine, of the mechanical principles involved, and of its application. 


Pratt & Whitney Centering Machines. Pratt & Whitney Co., 


MCE CONT CL -mELC SONI Tee a clea ereiclig cyclo: ald wlpue isl 8ieieieiet eles oveliaicie'e ele ere sve chars 229 
Sundstrand Stub Lathe. Rockford Tool Co., 2400 Bleventh 
STAC GHSIC EOD CL each Yeahs ees fesyeei< sials: gis'b iaierenaies queveterel suelsce.al'sie aera s 231 
Giddings & Lewis Internal Grinding Machine. "Giddings & 
Lewis Machine Tool Co., Fond du Lac, Wis.............. 232 
Campbell Nibbling Machine. A. C. Campbell, Inc., Water- 
Pao OTN IMM rete te cre loter srs si svee's do-2.6 <i sistalel Sisls.s selec selma s Ses eee oe 233 
Brown & Sharpe Ground-form Gear-cutters. Brown & 
MEarpem Mie C@o..- Providence, Ra Leccccaccns scotecuece es aces 233 
Baush Multiple-spindle Drilling Machine. Baush Machine 
MC Oe SPENT OCIOT) IMEASS c: cisicles co's ee vie sic cleielss siss) els/eiee 234 
Williams Cylinder Grinder. Hy-Way Service Co., 225 S. St. 
REARS. SOUL. BONG, (LMG. 5. ics. dele cle celeste arctie wie s seis eieere 235 
Keller Automatic Die-sinking Machine. Keller Mechanical 
Engraving Co., 74 Washington St., Brooklyn, N. Y......... 236 
Davenport Spiral-bevel Gear Testing Machine. Davenport 
Machine T’ool Co., 167 Ames St., Rochester, N. Y.......... 237 
Holmes Tilted Threading Machine.“ Holmes Engineering Co., 
char satin, SMAGE TOE 6 Cee iieiolie caste Ce aan eres ROR CRE ric Ca RICE Naar .238 
Baird Six-spindle Chucking Machine. Baird Machine Co., 
peerordcAven .Bridseport, CONN... cckisnc cee es pec ceccnes 238 
Beard Combination Inside Micrometer and Height Gage. L. 
Cre TOO! OO.) LiaNCAStEH, Pas. c.cc 6.0 seis eee osie eter os 239 
Tolhurst Centrifugal-extractor Guard. Tolhurst Machine 
eS TOY, Nie Vex cineic,s, ots <s ORES SSS DTS oes OC TOT 240 


Blount Combination Grinder and Buffer. J. G. Blount, Co;, 


BY VOrGtti MASS ay ressuctele cuss uct es ocede: « fecetfet siaiete alelovevsuazerorarsuereve Maw ait 240 
Brown & Sharpe Speed Indicator. Brown & Sharpe Mfg. Co., 

PrOVIGCENCH) PE eiel cpkelc suners slab ttie v siseel setaltetels oie eliallele cltueteleteectie: 0 ate 4 
Starrett Hand Vise. lL. S. Starrett Co., Athol, Mass.......... 241 


McCrosky Quick-change Drill Chuck. 
POLAT tlON ws WCAC VIS Ea ercateretere etode: caster aterataiovassuel ey clia''ayctal cee a) sve pteein’ 241 
Jarvis Bench Band-saw. Benjamin E. Jarvis, Inc., 
chanic St., Newark, N. J 
Expanding Plugs. The Expanding Gauge Co., 
Bide wm DaytonmOnlOnaiay. tek ee ete daeoine Close ieloeie ieee aioe 241 
Motorbloc Chain Hoist. 


PH MAG el wis re Paeeeters, waecete is senc tos cvore ears ute euslene Caievelels eit 6 <-elele aecwees 242 
Coats Hand Tachometer. Coats Machine Tool Co., Inc., 112 
Wiestr40tht St. New. VOLK City7jovs wii cies cleieis's ere ccnlevsionoueleletec 242 
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Pratt & Whitney Centering Machines 


duction work may be performed at high production 

rates by means of an automatic centering machine 
lately developed by the Pratt & Whitney Co., Hartford, Conn. 
This machine is equipped with two drill heads for simul- 
taneously drilling both ends of the work. It has been de- 
signed primarily for use in conjunction with the automatic 
lathe manufactured by this company, which was described 


CE auction ve the ends of small-diameter quantity-pro- 


Fig. 1. 


Pratt & Whitney Automatic Centering Machine which 
simultaneously drills Both Ends of Work 


in December, 1921, MacnuINERY, but it may also be used as 
auxiliary equipment to other machine tools. The work is 
fed from a magazine into alignment with the centering 
spindles by means of a transfer mechanism, the movements 
of which are correlated with the feeding and withdrawing 
movements of the drill spindles. The work is clamped 
automatically, the only requirement of the operator being 
to keep the magazine loaded and remove the finished parts 


Fig. 2. 


Rear View of Machine, showing Mechanism for transferring 
Work and feeding Drill Spindles 
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as the work-box becomes full. The Pratt & 
Whitney Co. is at this time also introducing 
to the trade a new model hand-centering 
machine (similar to the automatic type), a 
description of which will be included in the 
present article. 

Automatic Centering Machine 


From Figs. 1 and 2 it will be seen that 
the two drill heads mounted on opposite 
sides of the bed are individually driven by 
a motor integral with each head. These 
motors are geared to the drill spindles in 
such a way that spindle speeds of either 
1200 or 1800 revolutions per minute may be 
secured. The selection of these speeds and 
locking of the spindle during the replace- 
ment of drills is accomplished by means of 
a knob on top of each drill head. The 
magazine and work supports are attached to the head cast- 
ings, and so in setting the machine to accommodate different 
lengths of work, it is only necessary to move the heads to 
the proper positions along the bed. The sides of the maga- 
zine are readily adjustable to suit work of different diam- 
eters, from 4% to 1% inches. 

The automatic feeding of the drills is accomplished by 
means of cam A, Fig. 2, which is driven by the small motor 
at the rear of the machine. This cam, through lever B and 
several rods, also actuates two transfer plates, one of which 
may be seen at 0, Fig. 3. These plates bring the work for- 
ward into alignment with the drill spindles. A set of 
change-gears provides a means of regulating the drilling 
time to suit the work. The drills are automatically with- 
drawn twice while drilling so as to clear the holes of chips 
and permit oil to enter. The feeding movement of each 
spindle may be varied from 7/16 to % inch by setting the 
regulator lever HE, Fig. 2, to. suit. After the machine has 
been set up, its cycle of operations may be checked by turn- 
ing by hand a crank handle, placed on the square end of 
shaft D which projects from the change-gear box. 


Depth Stops and Self-adjusting Vise 


Adjustable stops on the drill heads bear against the ends 
of the work to limit the forward movement of the spindles 
so as to provide for drilling to any desired depth. In certain 
cases it is necessary to have the center holes the same dis- 
tance apart, regardless of variations in the length of the 
work. For this purpose the adjustable stops are arranged 


Fig. 3. 


One Transfer Plate and the Work Supports 


Close-up View of 
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Fig, 4, Front View of the Hand-operated Machine equipped with Quick-acting 


Self-centering Vises 


to engage lugs on the drill heads which hold the spindles 
to the predetermined forward movement. 


During the centering operation, the work. is supported by — 


V-jaws F, Fig. 3, which have adjusting screws by means of 
which they may be set for work of different diameters. The 
jaws have an automatic arrangement which compensates for 
minor variations in diameter. The work is clamped in the 
jaws by the transfer slide plates 0, Fig. 3, which remain 
in contact with the work during the drilling. Simple adjust- 
ments of the V-jaws make it possible to drill the hole 
out of center on one or both ends, when holes must be 
drilled in this way to receive driving pins for grinding 
operations, or when they are to serve as oil-holes. Facing 
or chamfering tools may be used on the machine in place 
of the drills. Different transfer plates for accommodating 
various diameters of work are easily mounted in place. 
Four sets of these plates cover the range of the machine. 

Oil is supplied to the drills from a geared pump at the 
rear of the machine which runs at a constant speed. The 
tank is located under the bed, and the oil drains into it 
from all parts of the machine, including the work-box. The 
work-box is taken off for cleaning and for removing the 
finished parts. These are ejected from the V-jaws directly 
into the box, but when the latter is removed, a deflector 
hinged on the bed is latched in position to catch the 
work. The three motors are of 44 horsepower, operate on 110- 
or 220-volt alternating or direct current, and run at a 
speed of 1700 revolutions per minute. A switch is supplied 
for controlling the starting and stopping of the motors. 
This machine receives work from 2% to 18 inches in length 
and from 14 to 1% inches in diameter, as previously men- 
tioned. It weighs about 1020 pounds. 


The Hand-operated Machine 


The hand-operated centering machine is also provided 
with two drill heads having individual motor drives, the 
spindles of which are simultaneously fed toward the work. 
However, the machine may be equipped with only one head 
in instances where the work is longer than can be handled 
with the duplex head. This machine can be quickly adjusted 
to suit work of all lengths and diameters within its capa- 
city, and thus covers the requirements of a shop having 4 
variety of work of the kind for which the machine is in- 
tended. The right-hand drill head is permanently attached 
to the bed, while the left-hand head can be moved along the 
bed to suit different lengths of work, and may be removed 
entirely for handling long work. 


The drill spindles of the two heads are normally operated — 


tegether by manipulating lever G, Fig. 4, on the right-hand 
head, the movement being transmitted to the left-hand head 
through the levers and a rod seen in Fig. 5. The drills are 
advanced by means of lever G until they contact with the 
ends of the work, which has been placed loosely between 


_the jaws of the vise shown in Fig. 4, so that it may shift 
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Fig, 5. 


endwise during this step. When contact has been obtained. 
both jaws are tightened at the same time by operating 
lever H, after which the work is ready for centering. The 
drill spindles are moynted in sliding bronze sleeves and are 
provided with ball thrust bearings. The spindles can also 
be driven at speeds of either 1200 or 1800 revolutions per 
minute, the same as on the automatic machine. These tw 

speeds and locking of the spindles for the removal of drills 
are accomplished by means of a knob on the top of each 
drill head. 


Other Details of Construction 


As in the automatic centering machine, adjustable stops 
are provided on the heads to bear against the ends of the 
work so as to limit the forward movement of the spindles 
and hold the depth of drilling to the desired dimension. The 
center holes may be held the same distance apart by having 
the stops positioned to engage lugs on the drill heads. In 
Fig. 4 the machine is equipped with two quick-acting self- 
centering vises which take work of any diameter up to and 
including 2 inches. The vises are adjustable along the bed 
to accommodate work from 3 to 18 inches in length, and are 
operated simultaneously through lever HA, as previously 
mentioned. However, for heavy work up to and including 
4 inches in diameter, the adjustable V-supports shown mount- 
ed on the machine in Fig. 5 are used. Locking screws main- 
tain the adjustment of these supports, and one of the sup- 
ports has a clamping lever for holding’ the work in place. 

After being centered, the work is deposited in a remov- 
able metal tote box at the rear of the machine. Oil is con- 
veyed to the drills by means of a plunger pump, which is 
connected to hand-lever G and works in conjunction with it. 
By this arrangement, oil is supplied to the drills only while 
they are cutting, and this is accomplished without requiring 
attention on the part of the operator. Oil running from the 
work in the tote box is drained back into the supply tank. 
The drill-head motors on this machine are of the same type 
as those with which the automatic machine is equipped. An 
outboard support can be furnished for use in handling work 
over 5 feet long. The weight of this machine is approxi- 
mately 600 pounds, 


SUNDSTRAND STUB LATHE 


The striking feature of the Sundstrand stub lathe is its 
unique construction. As will be seen from the illustrations, 
this machine is of an entirely different design from the 
ordinary lathe. Maximum rigidity has been obtained by 
making the headstock integral with the housing, which 
contains all the driving mechanism, exclusive of the motor, 
and on which the carriage ways are machined. It will be 
noticed that the tailstock is supported both by an over-arm 
and by a stud which extends from the bed. This machine 
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Rear View of the Hand-operated Machine equipped with Adjustable V-supports . 
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has been primarily developed for turning 
automobile pistons, but it is also suitable 
for turning a large variety of parts, such 
as gears, pulleys, bushings, and automobile 
hubs and steering knuckles. It is built by 
the Rockford Tool Co., 2400 Hleventh St., 
Rockford, Ill. 

The machine is driven by a 5-horsepower 
motor, which is fastened on a pivoted frame 
or plate in the bed, where it is entirely out 
of the way of the operator. The tension on 
the driving belt may be regulated through 
adjustment. The motor pulley is connected 
by belt to a friction-clutch pulley at the 
rear of the machine, as shown in Fig. 2. 
The upper pulley is mounted on roller bear- 
ings, and the clutch is operated by means 
of the handle which projects from the front 
of the machine. 


Details of the Spindle and the Feeding Mechanism 


The spindle is driven through a worm and a heavy bronze 
worm-wheel, the reduction of which is in the ratio of 3 to 1. 
The worm is provided with ball bearings to eliminate fric- 
tion. Through gearing, six spindle speeds ranging from 40 
to 145 revolutions per minute are obtainable. The spindle 
is of generous proportions, and runs in phospher-bronze 
taper bearings which are lubricated by a wick feed from 
an oil reservoir provided with sight-feed oil-cups. Both 
bearings are adjustable by means of a nut at the rear of the 
spindle. Provision is made for mounting an air cylind 
and a quick-acting draw-back chuck on the spindle. 

The feeding mechanism is driven from the spindle 
through a chain and pick-off gears located at the headstock 
end of the machine. The standard gears furnished provide 
for six feeds ranging from 0.020 to 0.090 inch per spindle 
revolution. The carriage and rear tool are fed through 
worm-gearing, the worm being submerged in oil. To start 
feeding, the worm is lifted into engagement with the worm- 
wheel by means of a handle located at the front of the 
machine. The worm-wheel is keyed on a pinion shaft which 
drives the carriage, and because of this construction no 
gearing is required in the apron. The large handwheel seen 
at the front of the machine is mounted on the worm-wheel 
and pinion shaft. 


Fig, 1, 


Sundstrand Lathe of Unique Construction which was designed 
especially for turning Automobile Pistons 
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Fig, 2, Rear View of the Stub Lathe, showing the Driving Arrangement 


and the Rear Tool 
The Carriage Construction 


The carriage has a full-length bearing on an eight-inch 
face at the front of the housing and on a four-inch angular 
surface at the top. An angular gib is provided at the bot- 
tom of the carriage to take up wear. The front tool-slide 
has stop-screws underneath for tool adjustment, and the 
slide is of sufficient width so that several tools can be 
clamped on it at one time. The rear tool has a four-inch 
in and out travel and ample sidewise adjustment. The car- 
riage feed can be ended at any desired point by setting a 
dog to trip the feed-lever and thus automatically disengage 
the worm of the feeding mechanism from its mating worm- 
wheel. This arrangement is said to be especially satisfactory 
when facing to close diameters or turning shoulders. 


Method of Supporting the Tailstock 


The tailstock is clamped to a large overhanging arm which 
extends from the headstock, and is also supported by means 


of a stud that projects from the main housing. This method’ 


of supporting and locking the tailstock is said to insure 
the elimination of vibration. The screw of the tailstock 
is of large diameter and has a lead of 1% 
inches. The tailstock spindle is of sufficient 
diameter to withstand tendency to spring. 
The bearing for this spindle is split the full 
length and held in position with screws 
which may be adjusted to compensate for 
wear. This feature does away with any 
chance of the spindle becoming loose and 
causing chatter. 

The overhanging arm is so arranged that 
tools can be clamped on it for several oper- 
ations such as facing and boring the open 
end of pistons and center-drilling. Adjust- 
ment of the arm is easily effected by means 
of a rack and pinion, the rack being cut 
on the top of the overhanging arm. The 
bed is well ribbed throughout and so de- 
signed that the chips fall from the carriage 
into a pan at the back of the machine which 
may be readily cleaned out. Oil is supplied 
to the work by means of a pump driven 
directly from the main-drive friction pulley. 
A tank is located in the bed below the chip 
pan for the coolant. 
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Some of the principal specifications of this machine are 
as follows: Swing over carriage, 8 inches; maximum dis- 
tance between centers, 12 inches; diameter of hole through 
headstock spindle, 113/32 inches; longitudinal adjustment 
of tailstock spindle, 5 inches; length of carriage, 18 inches; 
travel of carriage, 8 inches; distance from floor to center 
of spindles, 45 inches; and approximate weight of machine 
with motor, 3000 pounds. 


GIDDINGS & LEWIS INTERNAL GRINDING 
MACHINE 


An automatic gaging mechanism, which entirely eliminates 
gaging of the work by hand, has been incorporated in the 
design of an automatic internal grinding machine, lately 
brought out by the Giddings & Lewis Machine Tool Co., 
Fond du Lac, Wis. This machine is illustrated in Figs. 1 
and 2. After the operator has chucked the work and started 
the feed, the machine will automatically grind the work 
to the finished size, trip the carriage at the end of the 
operation, and then return it to the starting position. This 
mechanism is of a construction that compensates for wear 
of the grinding wheel. Two gages are employed, one for 
the roughing and the other for the finishing feed. 

When the roughing gage enters the work, the roughing 
feed is automatically ended, and the finishing feed is auto- 
matically engaged until the finishing gage enters the work, 
at which time the carriage is tripped as already mentioned. 
The two gages revolve at the work speed, and the finishing 
gage enters the work but once these provisions prolonging 
the life of the gages. The chief aims of the builders in 
designing this machine were to provide an equipment that 
would practically eliminate the requirement of skill on the 
part of the operator and that would automatically grind a 
hole to the desired size without resulting in the scrapping 
of parts. 

The machine is motor-driven and is operated through a 
push-button control. The work-spindle is of large diameter, 
and runs in bronze bearings which are adjustable. There 
are six work-spindle speeds, which are selected by turning 
the handwheel on top of the work-head to any of six indi- 
cated positions. Ball bearings are supplied for the mem- 
bers that transmit power to the work-spindle. The work- 
head is mounted in a circular bearing on the cross-slide, 
and may be swiveled to permit the grinding of tapers having 
an included angle up to 30 degrees. The work-head can 
be indexed quickly and accurately to the required positions. 
A special three-jaw scroll chuck built by the Cushman 


Giddings & Lewis Automatic Internal Grinding Mach‘ne 
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Chuck Co., and having a capacity for work from \% to 10% 
inches in diameter is furnished as standard equipment. 
This chuck is water-tight; all operating parts are protected 
against grit and the body is filled with grease. The body is 
made of steel and all working parts are hardened. A 
draw-bar is provided for opening and-closing collet chucks, 
which is operated by the handwheel at the rear of the work- 
head. 

The wheel carriage is heavily constructed and has large 
bearing surfaces on the vees of the bed. It is reciprocated 
hydraulically and, as the motor for driving the wheel- 
spindle is mounted directly beneath the carriage it recip- 
rocates with it. The wheel-spindle is mounted on ball bear- 
ings in the head, the latter being tapered on the outside to 
suit the head housing, in which it is fastened by means of 
a lock-nut. This method of .mounting the spindle permits 
of easy attachment and removal. A separate steel pulley 
is furnished with each wheel-spindle to provide for correct 
wheel speeds on all jobs. The work is fed against the wheel 
at each end of the stroke. Two separate series of feeds 
have been provided—ten roughing and five finishing feeds— 
which are controlled by the gaging mechanism, as previously 
outlined. 

The bed of the machine is of substantial construction, 
being well ribbed to provide strength and rigidity. All 
bearing surfaces are amply protected from abrasive material. 
Water is supplied by a direct-driven centrifugal pump 
mounted within the machine, which forces the water through 
the center of the work-spindle to the work. Means have 
been provided for automatically shutting off the water when 
the wheel leaves the work, and for turning it on when the 
wheel enters the work. Some of the important specifica- 
tions of the machine are as follows: Total swing over 
ways, 13 inches; range of hole diameter which may be 
ground, % to 10 inches; maximum depth to which holes 
can be ground, 9 inches; maximum travel of wheel car- 
riage, 20 inches; height of spindle from floor, 44 inches; 
and approximate weight of machine, 4400 pounds. 


CAMPBELL NIBBLING MACHINE 


Sheet metal up to and including 3/16 inch in thickness 
can be quickly cut to any desired outline by means of the 
patented nibbling machine here illustrated. This machine 
has a rapidly reciprocating punch of small size which enters 
a die held in the bedplate. The work is fed by hand against 
a stop-pin, so located as to allow a small part of stock to 
be removed by the punch on each stroke. This machine wag 


Fig, 2, 


Arrangement of the Motor Drive 
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Rear View of the Automatic Internal Grinding Machine showing the 
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exhibited by A. C. 
Campbell, Inc., Water- 


bury, Conn., at the 
recent machine tool 
exhibition held at 


Yale University. 

The design of the 
machine is such that 
sheet steel can be fed 
in any direction, and 
it can be cut out to 
the contour of super- 
imposed templets in 
cases where the quan- 
tity of work is not 
sufficient to warrant 
making a _ blanking 
punch and die for use 
on a power press. The 
twelve punches  fur- 
nished with the mach- 
ine are easily inserted 
and removed from the 
holder. They are made 
from alloy steel, tem- 
pered and ground to 
size. Each punch is 
double-ended so that 
it can be reversed in 
the holder when one 
end becomes too worn for further use. An attachment enables 
circles to be cut conveniently up to 28 inches in diameter. 
This machine is especially adapted for cutting out stripper 
plates and gages for steel, malleable-iron, brass, or alumi- 
num castings and steel forgings. Stock can be fed past the 
punch at an average rate of 18 inches per minute. 


Campbell Nibbling Machine for cutting 
out Sheet Metal 


BROWN & SHARPE GROUND FORM 
GEAR-CUTTERS 


Gear-cutters ground on the tooth form to correct harden- 
ing distortions and to align all teeth with the hole, have 
recently been placed on the market by the Brown & Sharpe 
Mfg. Co., Providence, R. I. The tooth form of these cut- 
ters is accurate within very close limits, and so the tooth 
spaces of the gears produced by using the cutters will be 
correspondingly accurate. Grinding of the tooth form is 
said to give a positive method of controlling the form of 
different cutters, and of obtaining dupli- 
cates. This ability to obtain duplicate cut- 
ters is of importance to gear manufacturers 
who especially desire uniformity. 

The aligning of the teeth gives the cutters 
a free cutting action, which is largely due 
to the fact that each tooth does its share 
of the work. Faster feeds have been used 
with these cutters than with ordinary cut- 
ters, and it is claimed that more gears have 
been produced between resharpenings. The 
longer wearing qualities are said to be due 
to the even distribution of the work of 
cutting among all.the teeth, so that the re- 
sulting heat is not confined to any one part 
of the cutter. This eliminates localized 
heating, which is one of the common causes 
of cutter wear. Another factor that adds 
to the life of the cutters is that a positive 
clearance is given to the teeth which elimi- 
nates rubbing of the form back of the 
cutting edge. These cutters can be sup- 
plied in sizes of from 1% to 12 diametral 
pitch, inclusive. 
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BAUSH MULTIPLE-SPINDLE DRILLING 
MACHINE 


Feeding of the drill head on the new multiple-spindle 
drilling machine built by the Baush Machine Tool Co., 
Springfield, Mass., is accomplished by means of a ram 
located at the center of the head so that the pressure is 
applied at the center of the drilling area. The main advan- 
tages claimed for this construction are a true alignment 
of the drill spindles and the elimination of head binding. 
Power for driving the spindles is transmitted to the gears 
of the drill head through a vertical shaft at the front of 
the column. Another feature of the machine is the quick 
approach of the drill head to the point where the drills 
are about to contact with the work and the quick return 
to the starting position when an operation has been com- 
pleted. These fast forward and return movements are made 
possible by the use of friction clutches in the change-feed 
gear-box. No damage results if the drills come in contact 
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diameter of the spindle itself. The universal joints are 
also of the type used on Baush multiple-spindle drilling 
machines. The drill head has an automatic safety catch, 
which prevents the counterweight from falling in case of 
an accident to the cable. Owing to the head feeding 
arrangement, the distance from the center of the head to 
the face of the column is made considerably greater than is 
customary when the head is fed directly from the column. 

Except in counterboring, the head is operated by hand 
only in an emergency and for adjusting tools to height 
and to align with jigs. For this reason the pilot wheel for 
hand-feeding is located at one side and is disconnected 
when not in use. The column has a hole at the back 
through which weights may be added or removed from the 
counterweight for adjusting the balance of the head. Trip- 
ping of the head may be accomplished at any desired point 
by means of an automatic mechanism. The bed has T-slots 
in it, and either a box or rotating table may be mounted 


on it. An oil-pump and oil-tubes are furnished when de- 


Fig. 1. Baush High-speed Multiple-spindle Drilling Machine 


with the work when fed at the fast rate, because the fric- 
tion clutches will slip and thus stop the downward move- 
ment of the head. The fast return of the head is automatic. 

The machine as illustrated is arranged for being driven 
by belt through a three-speed gear-box, but it may also be 
driven by belt through a three-speed cone pulley, by motor 
through a three-speed gear-box, or by a direct-connected 
variable speed motor. The feed ram is raised and lowered 
by a pinion meshing with a rack on the ram, this pinion 
being driven through the change-feed gear-box mounted on 
top of the column. For each change of speed, there are 
three feed changes, which makes nine rates of feed in all, 
varying from 0.0018 to 0.023 inch per spindle revolution. 
The feeds mentioned are standard, but faster or slower 
feeds may be provided to suit requirements. 

Hither round or rectangular heads can be furnished in 
a number of sizes. The head is equipped with the patented 
spindle arms which are in use on all Baush drilling ma- 
chines. These arms allow a liberal vertical adjustment of 
the spindles and permit a center distance as short as the 


Fig, 2, The Multiple-spindle Drilling Machine from the Left-hand Side 


sired. The bed has grooves and a reservoir for collecting 
the coolant. 

A counterboring attachment adjacent to the pinion which 
feeds the head ram, provides for advancing the head very 
slowly by hand. This is convenient in spot-facing and 
similar operations. Back-gears in the head may also be 
employed to reduce the spindle speed in such an instance. 
The machine is also built for tapping in addition to drilling. 
In the tapping model, back gears in the head are used to 
reduce the spindle speed, and these gears can be engaged 
or disengaged while the machine is running. In tapping, 
the operator brings the taps down to the work by means 
of the quick*approach, after which a further downward 
movement of the head is controlled by the lead of the taps. 


At a certain point the direction of the rotation is automa- — 


tically reversed and after the taps have cleared themselves 
from the work, the operator throws in the quick return. 


The head then rises quickly to the starting position, where 


it stops, and at the same time the rotation of the spindles 
is automatically reversed for the next operation. 
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Some of the important specifications of the machine are 
as follows: Maximum and minimum distance of spindles 
from bed, 45 and 20 inches, respectively; distance from 
center of head to face of column, 20 inches; total traverse 
of head, 25 inches; horsepower required for driving the 
machine, from 15 to 20. The machine has a capacity for 
drilling twelve 1-inch holes simultaneously through cast iron. 


WILLIAMS CYLINDER GRINDERS =5 


One of the important points in grinding machine design 
is to provide against the likelihood of the abrasive dust 
working into bearings or between sliding surfaces. This 
has been taken care of in the construction of the Williams 
cylinder grinding machine, illustrated in Figs. 1 and 2 


a 


Fig. 1, Williams Vertical-spindle Cylinder Grinding Machine 


by placing the grinding wheel spindle in a vertical position 
and locating the entire driving mechanism of the machine 
above the wheel. Because of this arrangement, the abra- 
sive dust falls through the cylinder being ground, and is not 
carried to bearings or sliding surfaces. The ways of the 
column on which the carriage moves are protected by a 
canvas curtain. Similarly, the longitudinal slide of the 
table has a sufficient movement from the center of the 
column in both directions to permit grinding three cylinders 
each way, without uncovering the ways of the slide. This 
machine is being placed on the market by the Hy-Way 
Service Co., 225 S. St. Joseph St., South Bend, Ind., and is 
intended for both automobile manufacturing plants and 
service stations. 

In setting up the machine for grinding any given size of 
cylinder, the correct transverse positioning of the cylinder 
under the grinding wheel is accomplished by means of the 
cross-slide controlled by turning the crank at the front 
of the machine. The entire driving mechanism is carried 
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by the wheel-head, including ‘the two-horsepower motor 
mounted at the back of the head. Three functions are 
performed by the power derived from this motor: (1) It 
rotates the wheel-spindle; (2) it actuates a planetary motion 
to the spindle unit; and (3) it feeds the head downward 
to advance the grinding wheel into the cylinder being 
ground, and also returns the head to the starting point. 


The Grinding Wheel Spindle Drive and Planetary Rotation 


The motor drives from both ends, through a pulley at the 
upper end and through spiral gearing at the lower end. 
The pulley transmits power direct to the grinding spindle 
through a fabric belt. In this way the high speed of the 
motor is utilized to give the required speed for the abrasive 
wheel. The correct speeds for the various sized wheels 


Fig, 2. View of Cylinder Grinding Machine from Right-hand Side 


which are employed, are obtained through the use of dif- 
ferent diameter pulleys on both the motor shaft and the 
grinding spindle. 

The grinding spindle is mounted in a sleeve which, in 
turn, is eccentrically located in a second sleeve. There is a 
ring bevel gear on the second sleeve to which power is 
transmitted for rotating the entire wheel unit independently 
of the spindle rotation. The two sleeves are arranged in 
such a way that, by making adjustments, the grinding 
spindle may be set eccentrically any amount from 0 up to 
1% inches, to obtain the desired planetary rotation. This 
amount of adjustment is ample for the grinding of all 
commercial sizes of automotive cylinders. A graduated dial 
indicates the amount of eccentricity for which the unit is set. 

The spiral pinion at the lower end of the motor shaft 
transmits power for the planetary movement through spiral, 
bevel, and spur gears to a pinion that meshes with the ring 
bevel gear on the second sleeve. Two different speeds of 
planetary rotation are obtained by manipulating the lever 
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on the left-hand side of the spindle head, which controls 
a clutch. 


The Feed and Return Movements 


There are sixteen rates of feed ranging from 0.007 to 
0.375 inch per spindle revolution, for advancing the wheel 
into the work. These feeds may be selected by manipulat- 
ing plungers and a lever on the change-feed gear-box. After 
the grinding wheel has been lowered to the desired point, 
the feed is reversed to carry the wheel-head back to the 
starting position. This reversal of movement is automati- 
cally accomplished by means of stops on the column which 
trip a clutch. There is also a small plunger on the change- 
feed gear-box, which may be manipulated by hand to cause 
a reversal in the direction of the wheel-head movement. 

It will be apparent from Fig. 1 that feeding of the head 
up and down on the column of the machine is accomplished 
through pinions which mesh with two racks. The capstan 
wheel at the right-hand side of the head provides for 
raising and lowering the head by hand, in addition to the 
power feed and return. The wheel-head is balanced by 
counterweights so that it may be easily moved. The mech- 
anism of the changefeed gear-box runs in a bath of oil 
to insure efficient operation without undue wear. 


KELLER AUTOMATIC DIE-SINKING 
MACHINE 


One of the attractions of more than passing interest at 
the exposition of the American Society for Steel Treating 
held in Detroit during the early part of last month, was the 
Type F automatic die-sinking machine exhibited by the 
Keller Mechanical Engraving Co., 74 Washington St., Brook- 
lyn, N. Y. This machine was shown in actual operation on 
an automobile crankshaft die and on a core-box for an auto- 
mobile intake manifold. The machine is especially adapted 
‘for making forming, stamping, and forging dies. It is in- 
tended for work up to 36 inches in length and 20 inches in 


Keller Type F Automatic Die-sinking Machine 


Fig, 1, 
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Fig, 2, The Automatic Die-sinking Machine engaged in an 


Operation on a Die 


width, being intermediate between two other sizes built by 
this firm. It cuts to a depth of 8 inches. 

The cutter is guided over the work and in and out by 
means of a tracer point which follows the outline and con- 
tour of a master placed directly above the work. This 
master may be made either of plaster, cement, or wood. 
Only a slight pressure is exerted against the master by the 
tracer, while at the same time sufficient pressure is applied 
to the cutting tool. The entire machine is controlled by a 
sroup of push-buttons, and it may be operated semi-auto- 
matically in addition to its automatic operation. Rectilinear 
motions in three directions are provided, these motions being 
cbtained by means of lead-screws which operate the different 
slides. Automatic feeds are provided both verti- 
cally and horizontally and there is a quick return 
in both directions for the horizontal movement. 
There is also a contouring or profiling movement 
by means of which a templet, or the ridges or 
grooves of a master, may be followed. 

When the work leaves the machine, it is in a 
condition that necessitates a minimum amount 
of hand work for finishing. In the case of dies 
‘and punches for sheet-metal work, most of the 
labor ordinarily required for fitting is eliminated, 
because even the allowance for stock thickness 
may be provided for in the master. The spindle 
head is carried on a wide vertical slide, the move- 
ment.of which is controlled electrically. All slides 
are provided with taper gibs. There are two 
spindles, one slow-speed and one high-speed, and 
adjustments are provided on both to compensate 
for wear. The spindles are driven by a separate 
motor, direct-connected to a lower cone-pulley 
shaft at the rear of the column. The low-speed 
spindle is driven through a pulley which is con- 
nected by belt to the corresponding upper cone- 
pulley shaft. 

Two interchangeable pulleys, 4 and 6 inches in 
diameter, respectively, are supplied. The low- 
speed spindle pulley with back-gears is mounted 
as a complete unit on the spindle head, and the 
high-speed spindle is driven from the low-speed 
spindle pulley shaft through a grooved pulley. 
There are eight speeds for the low-speed spindle 
through the back-gears, ranging from 80 to 324 
revolutions per minute, and eight speeds through 
the open belt, ranging from 298 to 1212 revolu- 


oii 


’ 


i 


DAVENPORT SPIRAL-BEVEL GEAR 


November, 1922 F 


Fig, 1, 

' used in Automobiles 
tions per minute, making sixteen speeds in all. There are 
also eight speeds for the high-speed spindle ranging from 
894 to 3636 revolutions per minute. The spindles and their 


‘slide are lubricated from a sight-feed oil-cup, while the cutter 


receives lubricant from a gear-driven pump. 

The control cabinet is a separate unit connected to the 
machine by wiring contained in a flexible conduit. The 
cabinet contains the main switches, motor starters, revers- 
ing switches, relays, drum controller, and motor-generator 
set. A series of push-buttons provides hand control for all 
movements of the machine. Some of the important dimen- 
sions of this die-sinker are as follows: Working surface 
of table, 53 by 22 inches; horizontal travel of table, 36 inches; 
speeds of table, from 11% to 12 inches per minute; travel of 
vertical slide, 20 inches; feeding rate of vertical 
slide, from 0.010 to 0.830 inch per stroke; in and 
out movement of spindle head, 8 inches; floor 
space required, 9 by 8 feet; and height, about 
6 feet 8 inches. 


TESTING MACHINE 


Spiral bevel gears of all sizes used in automo- 
biles may be tested by means of the machine 
illustrated, for bearing of the teeth, quiet running, 
and to determine the center distance at which 
mating gears run with the best bearing of the 
teeth and the least noise. This machine has just 
been brought out by the Davenport Machine Tool 
Co., 167 Ames St., Rochester, N. Y. The two gears 
to be tested are each mounted on the end of a 
spindle in headstocks placed at right angles to 
each other. Each headstock may be moved at 
right angles to its spindle through a dovetailed 
slide, which is provided with a taper gib. The 
headstocks have large bearing surfaces on the 
bed, and they may be clamped to these surfaces 
by bolts projecting from T-slots in the bed. 

Inasmuch as there is usually but little adjust- 
ment required of the left-hand headstock, that is, 


‘ the one on which the crown gear is mounted, 
this headstock is clamped to the bed by operating 
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a lever attached to one of the holding-down bolts 
and having an adjustable connection to the second 
bolt. This arrangement permits quick tightening 
of the two bolts at the same time. The right-hand 
headstock, however, is moved quite a distance 
each time a gear or pinion is changed for testing, 
and because of this, provision has been made for 
quickly operating this headstock through the use 
of air pressure. A pneumatic cylinder is mounted 
on the back of the machine, as shown in Fig. 2, 
for this purpose. 

After the slide has been drawn back a fixed 
distance and the pinion has been changed, the new 
pinion may be brought into mesh with the crown 
gear at exactly the same position as that in which 
the preceding pinion was tested or at any other 
position. The positioning of the pinion is con- 
trolled by the handwheel located underneath the 
right-hand headstock. This handwheel is provi- 
ded with a graduated dial. Owing to the fact 
that the right-hand headstock is moved frequently, 
provision is also made for clamping it pneumati- 
cally. In addition to these time-saving arrange- 
ments, the machine is equipped with an air chuck 
to permit quick clamping of the pinion to be 
tested. 

It will be seen from Fig. 1 that three air valves 
are located at the front of the machine. One of 
these valves is operated to clamp the work on the 
spindle, the second to slide the headstock forward to bring 
the pinion into mesh with the crown gear, and the third 
to clamp the headstock in the testing position. Reversal 
ot these valve handles in the proper sequence will result in 
unclamping the headstock, moving the slide back to facili- 
tate changing the pinion, and unclamping the pinion. Both 
headstock spindles have large Hess-Bright ball bearings at 
each end, and these are so arranged that the oil in the 
bearings is always kept at a certain height. The headstock 
spindles may be rotated in either a clockwise or a counter- 
clockwise direction. The machine is driven by a 3-horse- 
power alternating- or direct-current motor. The motor is 
mounted inside the base, and is so connected up that the 
correct tension is kept on the belt as the right-hand head- 


View of the Gear Testing Machine showing the Location of the Motor 
and the Headstock Air Cylinder 
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stock slides back and forth. The exhaust from the air 
cylinder is piped to a brake band on the crown-gear head- 
etock to cool the brake; however, water may also be circu- 
lated through the braking members for that purpose. The 
machine occupies a floor space four feet square, and weighs 
approximately 1500 pounds. 


HOLMES TILTED THREADING MACHINE 


Cap-screws, king bolts, spring clips, and similar parts, 
when produced in large quantities, can be threaded at high 
production rates by employing the six-spindle “tilted 
threader No. 3” shown in Figs. 1 and 2. This machine is 
a recent product of the Holmes Engineering Co., Oshkosh, 
Wis. By making a few additions and substitutions, the ma- 
chine may also be arranged for tapping a large variety of 
parts, such as automobile steering-arm yokes and _ turn- 
buckles. The six spindles are placed at an angle of 30 
degrees with the vertical, which prevents chips lodging in 
the self-opening die-heads and permits the use of self- 


Fig. 1. 


Holmes Tilted Threading and Tapping Machine 


clamping work-holding jigs. Twelve jigs are used, and 
these are fed in pairs of six to the die-heads, during which 
time the other six idle jigs are reloaded. A foot-treadle 
is used to bring the jigs to the die-heads, and thus the 
operator is able to employ both hands in reloading. 

The jigs are mounted on a carriage which is slid either 
to the right or the left, as the case may necessitate, at the 
end of a threading operation, in order to bring the new 
pieces of work in the previously idle jigs, into alignment 
with the die-heads. The jigs are fed through the medium 
of rollers which are swiveled with the shaft running the 
length of the machine along the back of the jigs. This 
shaft is given a rotary movement when the foot-treadle is 
depressed. When the pieces have been sufficiently engaged 
by the die-heads, the jigs are pulled forward by them until 
the die-heads are opened, at which time the jigs, by their 
own weight, fall back into a neutral position. The handling 
of long and short work is provided for by two brackets 
one at each end of the roller shaft, which support this 
shaft. These brackets have a series of holes that permit 
a variation in the distance between the die-heads and the 
roller shaft. 

Four changes of speed are obtainable through change- 
pinions, and right- and left-hand threads can be cut. 
Lubricant is supplied to each die-head from a rotary pump 
through individual pipes. Bronze bearings are used through- 
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out, and all thrust points are relieved by grooved ball races. 
A work shelf, large enough to accommodate two tote boxes, 
is located just above the spindles. The inclination of this 
shelf brings the parts to be machined within easy reach of 
the operator. 
l-inch U. S. standard or 1%4-inch S. A. E. standard threads. 

When arranged for tapping, the taps are held in spring 
collets, and an attachment is added to the top of the ma- 
chine. The taps are automatically reversed and returned at 
twice the cutting speed, whether cutting right- or left-hand 
threads. This reversal may be made at any depth of tap- 
ping. The machine taps threads up to %4-inch U. S. stand- 
ard or 1-inch S. A. E. The production on externally threaded 
work is from 1200 to 2000 pieces per hour, and on tapped 
holes, from 1000 to 1500 pieces per hour. 


BAIRD SIX-SPINDLE CHUCKING MACHINE 


Castings, forgings, and cut-off bar stock pieces which can 
be held in a chuck while being machined may have a number 
of operations such as turning, facing, chamfering, drilling, 


Fig. 2, End View of the Machine shown in Fig, 1 


boring, reaming, and threading, performed simultaneously 
on five pieces by employing a six-spindle chucking machine 
now being introduced to the trade by the Baird Machine Co., 
Stratford Ave., Bridgeport, Conn. The machine handles 
work up to 6 inches in diameter by 6 inches in length, and 
might be classified as an “automatic lathe for short pieces.” 
The pieces of work are held by chucks on a turret which in- 
dexes to bring each piece successively into position for being 
operated upon by each set of tools. One piece is finished 
per turret revolution. The finished part is replaced by an un- 
finished part, when it reaches the idle position at the front 
of the machine. 


The machine has a threading capacity up to — 


As the finished part reaches this position, the machine’ 


automatically stops, so that inattention on the part of the 
operator will not result in the work going twice through 
the cycle of operations. 
stop for replacing the finished work, and so it can be set to 
run without stopping, on jobs where it might be more eco- 
nomical to have that arrangement. As many as fifteen 
tools can be mounted on the main tool carriage, which is 
fed forward to the work, and three tools can also be held 
on each of the two cross-slides at the front and rear of the 
machine, making a total of twenty-one tools which can be 
employed on the machine at one time. 

The machine is driven through a single pulley, and when 
this pulley is run at a speed of 800 revolutions per minute, 


However, the machine need not | 
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the minimum spin- 

dle speed obtained 

through the medi- 

um of sliding gears, 

shifted by means of 

hand-levers on the 

housing near the 

pulley end of the 

machine, is 281% rev- 

olutions per minute, 

while the maximum 

speed is 440 revolu- 

tions per minute. 

Spindle speeds be- 

tween the minimum 

and maximum limits 

are obtained through 

eight possible com- 

binations of the 

gears and three of 

the spindles, thus 

giving a total of - 
twenty-four speeds. 

By means of this ar- 

rangement, the different spindles may at any time be re- 
volved at three speeds. For example, if it should be required 
that one spindle operate at twenty revolutions per minute, 
each of the four remaining spindles might be operated at 
a speed of either twenty, thirty or forty revolutions per 
minute. 

There are seventeen feeds for the tools, which are also 
cuickly obtained through hand-levers on the main housing. 
The minimum production rate with the driving pulley 
running at 800 revolutions per minute is one piece every 
nine minutes, and the maximum rate is 2 2/3 pieces per 
minute. The spindle speeds and tool feeds are selected to 
give the maximum production for the particular job; thus 
a hole of small diameter can be bored at high rates of 
speed and feed, while at the same time the outside surface 
ean be turned at the best feed and speed for that operation. 
The spindles may be adjusted independently to suit condi- 
tions. Each spindle is driven through a clutch which is 
disengaged during the indexing movements of the work- 
holding turret. The chucks may be replaced by special 
fixtures when necessary. 

The main tool carriage has a separate slide for each 
station of the turret, and there is always a choice of two 
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lengths of feed for 
the slides. The tool- 
holders are _ inter- 
changeable. During 
the setting of a ma- 
chine for a given 
job, the relation of 
the various move- 
ments may be deter- 
mined by turning 
a hand-crank, which 
may be employed at 
either the front or 
rear of the machine. 
All operating levers 
are located at the 
front to afford a con- 
venient control. Lub- 
ricant is supplied to 
the work by a power- 
driven pump. The 
machine occupies a 
floor space of about 
8 by 4 feet, and 
weighs approximately 8500 pounds. When the machine is 
motor-driven, a motor of five horsepower is required. 


Baird Chucking Machine for machining Small Castings, Forgings, etc, 


BEARD INSIDE MICROMETER AND — 
HEIGHT GAGE 


A self-aligning and centering inside micrometer and 
height gage is being placed on the market by the L. O. 
Beard Tool Co., Lancaster, Pa. This instrument is espe- 
cially applicable for determining the diameter of auto- 
mobile cylinder bores. As shown in the illustration, the 
micrometer is held in the bushing of an aligning base, 
which can be moved along the walls of a cylinder by means 
of a wire handle. The micrometer body is a sliding fit in 
the bushing, thus permitting adjustment to be made for 
determining the diameter of different sized holes. The fit 
is such that the base can be slid forward on the micrometer 
body after a reading, so that the instrument can be tilted to 
facilitate its removal from a hole without altering the 
setting. After the micrometer has been placed in a cylin- 
der, the mechanic bears down on the aligning base to cause 
the tool to center itself accurately. The spindle is then 


Vig, 2. 
shown in Fig. 1 


Rear View of the Baird Six-spindle Chucking Machine for Lathe Operations, 


Fig, 3. 


Close-up View of the Work-holding 
Turret 
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screwed out by turning the knurled end until the point 
opposite the base touches the cylinder wall. The spindle 
is next locked by means of the clamping screw to retain 

the setting, and the 


instrument is then 
tilted, as previously 
stated, and removed 


from the cylinder. 

The micrometer 
gives a direct reading 
in thousandths of an 
inch, one complete rev- 
olution of the spindle 
causing the screw to 
move 0.050 inch. The 
reading is always 
given at two different 
places as a check. For 
instance, when 25 on 
the spindle is in line 
with 0 on the barrel, 
if the micrometer is 
turnec half way 
around, the figures 
will be found to be 
reversed, that is, 25 
on the barrel will be 
in line with 0 on the 
spindle. A ring at the 
bottom of the micrometer prevents it from dropping out of 
the base while in use. Both ends of the micrometer and the 
parallel edges of the base are hardened and ground. 


Beard Self-aligning Inside Micrometer and 
Height Gage 


TOLHURST CENTRIFUGAL EXTRACTOR 
GUARD 


Centrifugal extractors, built by the Tolhurst Machine 
Works, Troy, N. Y., may now be equipped with a guard 
which is so interlocked with the driving mechanism of the 


Wire Safety 


Guard for Tolhurst Centrifugal Extractors 


machine that power cannot be applied until the guard is 
completely closed. It is also impossible to open the guard 
while the machine is in operation. This guard is appli- 
cable to both belt- and motor-driven extractors. The ac- 
companying illustration shows the installation of a guard 
ohn a motor-driven machine, which is started and stopped 
by means of the push-button switch D. Interlock W is con- 
nected with loop X in such a manner that the switch is 
inoperative until the guard sections A are completely closed. 
Consequently the motor cannot be started before the guards 
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are closed. Lock U prevents opening of the guard until 
the basket has come to a full stop. It will be seen that 
this lock is so small that it offers no interference to the re- 
loading of the basket. 


BLOUNT COMBINATION GRINDER 
AND BUFFER 


For grinding tools, smoothing small castings and numer- 
ous other applications in machine and repair shops, garages, 
ete., the J. G. Blount Co., Everett, Mass., is introducing to 
the trade a small plain-bearing motor-driven combination 
grinder and buffer. This machine is built for operation by 


Blount 14-horsepower Combination Grinder and Buffer 


either alternating or direct current. It is equipped with a 
Westinghouse 14-horsepower motor running at a speed of 
1800 revolutions per minute. The wheel flanges are ma- 
chined all over to insure balance. Guards may be furnished 
fer both sides for use with grinding wheels, and two tool- 
rests may also be supplied. A pan supports the guards and 
the rests. The buffing wheel shown on the left-hand side 
of the motor is 7 inches in diameter by % inch thick, while 
the grinding wheel is 6 inches in diameter by % inch thick. 


BROWN & SHARPE SPEED INDICATOR 


An indicator which registers up to 5000 revolutions in 
increments of five revolutions, although speeds in excess of 
5000 revolutions per minute may be determined, has been 
brought out by the Brown & Sharpe Mfg. Co., Providence, 
R. I. This indicator accurately determines the speed of 
shafts rotating in either direction, and measures high and 
low speeds equally well. Readings are taken from one side, 
the two arrows on the face of the dial indicating which 
figures to use for the two directions of rotation and thus 
eliminating confusion. The figures appearing at the small 
holes of the dial each show five revolutions direct, and the 


Brown & Sharpe No, 748 Speed Indicator 
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small inside dial indicates every 100 revolutions. This dial 
is quickly turned to zero for repeated use by means of a 
knurled knob on the back of the instrument. Three contact 
points are furnished—a steel point for ordinary speeds, 
and rubber points for high speeds. The fiber handle pro- 
vides an insulation against electricity. 


STARRETT HAND VISE 


For holding small work conveniently in speed lathes and 
under drilling machine spindles while performing such 
operations as lapping or drilling, the L. S. Starrett Co., 
Athol, Mass., is placing on the market the hand vise shown 
in the accompanying illustration. This vise will hold work 
up to 1 inch in diameter or thickness, and the depth from 
the end of the jaw to the first screw is 11% inches. Three 
V-grooves facilitate the clamping of round work. The 


Starrett Vise for holding Work in a Speed Lathe or Drilling Machine 


handle may be adjusted to any position within 180 degrees, 
which is a feature that is of importance in many applica- 
tions of the vise. A spring and rod prevent the adjustable 
jaw from dropping or sliding when the clamp is being 
opened or closed. The over-all length of the vise is 7% 
inches, and its weight is 12 ounces. All the steel parts 
are casehardened. 


McCROSKY QUICK-CHANGE DRILL 
CHUCK 


Hasier operation of the “Wizard” quick-change drill chuck 
manufactured by the McCrosky Tool Corporation, Meadville, 
Pa., has been made possible by a number of improvements 
recently incorporated in its design. The chuck consists of 
two main parts, a driving body having a Morse taper shank 
for fitting into the socket of drilling machine spindles, and 
a collar for holding the collet in the driving body. Bayonet 
locking slots in the collar admit driving lugs on the collet, 
the design being such that the collet can be inserted or re- 
leased with one hand without stopping or slowing up the 
rotation of the machine spindle. To insert a tool, the oper- 
ator merely pushes the collet into the revolving body, and 
to release it he presses slightly on the knurled collar with 
his thumb and forefinger. ‘The illustration shows the collet 
locked in place. The collar is hardened all over and is 
made straight to facilitate handling. 


“Wizard”’ 


Quick-change Drill Chuck of Improved Design 
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JARVIS BENCH BAND SAW 


A band saw intended for general application in pattern 
is here 


shops and manual training schools 
This band saw is 
manufactured by 
Benjamin H. Jar- 
vis; Ine, 13° Me- 
chanic St., New- 
ark, N. J. It may 
be bolted to a 
bench or left fast. 
ened to the bottom 
of the crate in 
which it is ship- 
ped, for portable 
use. The machine 
is supported by a 
one-piece cored 
casting which is 
designed to mini- 


illustrated. 


mize _ vibration. 
The wheels over 
which the band 


saw runs are 12 
inches in diam- 
eter, and have a 
l-inch face. They 
are each made 
from two _ steel 
disks, riveted to- 
gether, and are mounted on ball bearings. The band saw is 
furnished with top and bottom roller guides, which revolve 
en hardened centers. 

Current for driving the 44-horsepower motor may be sup- 
plied from any electric light socket. The motor is started 
and stopped by means of a push-button switch located on 
the machine frame. The table is 13144 inches wide, 15 
inches long, and may be tilted to any desired angle. The 
machine is designed to handle stock up to 2 inches in thick- 
ness, but it may be used for stock up to 3 inches in thick- 
ness. It is 28 inches high and weighs about 120 pounds. 
Special bands are furnished when it is desired to cut light 
metal or fiber. 


Jarvis Bench Band Saw, which is also 
adapted for Portable Use 


EXPANDING PLUGS 


With a view to lessening the tool-room costs of making 
jigs, punches, dies, master plates, and similar parts, the 
Expanding Gauge Co., 716 Reibold Bldg., Dayton, Ohio, is 
introducing to the trade a set of twenty-four expanding 
plugs which have a wide variety of applications. Each 


PATA PPLE D FOR’ 


One of a Set of Twenty-four Expanding Plugs made by the 


Fig. 1. 
Expanding Gauge Co, 


plug has six pins, which are placed radially in pairs of 
three, with their inner ends bearing on a taper shaft at 
the center of the plug. A screw is attached to one end of 
the taper shaft, and on this screw is mounted a nut. By 
means of the screw and nut the taper shaft may be ad- 
justed longitudinally to cause the pins to expand or with- 
draw. 

These plugs are especially valuable in accurately check- 
ing the center-to-center distance between two holes. A plug 


242 


MACHINERY 


— 


November, 1922 


POSSI 


Fig. 2, 


is inserted in, each hole, and the pins expanded until the 
plug fits the hole as desired, after which a vernier caliper 
or micrometer reading is taken over the two plugs. The 
diameter of a hole may also be determined by expanding 
the pins and measuring the expanded diameter after the 
plug has been removed from the hole. These plugs elim- 
inate the necessity of making soft temporary plugs for 
determining the center distance between holes, and of mak- 
ing solid plug fits. The full set of twenty-four plugs pro- 
vides for measuring and fitting 1248 holes, varying from 
0.498 to 2.0005 inches in diameter. The 1-inch plug, for 
instance, will fit holes from 0.998 to 1.063 inches, varying 
by increments of 0.0001 inch. The total expansion on the 
smaller ‘sized plugs is 0.0352 inch, and on the larger sizes 
0.065 inch. 


MOTORBLOC CHAIN HOIST 


A chain hoist having a motor that drives through reduc- 
tion gearing and a friction clutch is now being manufac- 
tured in various sizes with capacities of from Y% to 10 tons, 
by the Motorbloc Corporation, Summerdale, Philadelphia, 
Pa. This equipment is intended for service intermediate 
between that of the overhead crane and the hand hoist. 
The motor and other driving members are attached to the 
hoist proper by a malleable iron bracket, and thus com- 
prise a self-contained driving unit, which is started and 
stopped through a 
pendant controller. 
As only one hand is 
necessary to operate 
this controller, the 
other hand is always 
free to guide the 
work being lifted 
Hlectric current may 
be supplied to the 
motor by plugging 
into the nearest cir- 
cuit connection. 

Care was taken in 
designing the hoist 
to make it compact 
and well balanced 
It is said that by us- 
ing high-grade ma- 
terials strength has 
been obtained with 
lightness, the weight 
of the one-ton size 
being 148 pounds. 
The armature shaft 
and worm are carried 
in heavy-duty ball 
bearings, and _  sup- 
plied with automatic 
lubrication. The fric. 
tion clutch is of the 
ring-oiled type; _ it 
prevents damage 


Motorbloc Chain Hoist 
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Cross-sectional View, showing the Construction of the Expanding Plugs 


from over-running of the hoist, and also protects the motor 
from overload. It is claimed that by means of this hoist 
one man can handle parts that ordinarily require two or 
three men to lift and place. When electric current is not 
available, a hand chain can be quickly applied to operate 
the hoist as an ordinary block. Although regularly fur- 
nished with a complete hoist, the self-contained driving 
unit can also be readily applied to standard chain hoists. 


COATS HAND TACHOMETER 


A hand tachometer designed on the pendulum or governor | 
principle and having a mechanically operated level which 
indicates whether or not the instrument is being held in 
horizontal alignment with the shaft being tested, is being 
placed on the market by the Coats Machine Tool Co., Inc., 
112 W. 40th St., New York City. The instrument is so 
balanced, however, that it may also be used when held verti- 
cally. The number of revolutions per minute of a member 
is read directly on the dial. A rubber-bound cutmeter 
wheel having a circumference of 6 inches is used in deter- — 
mining the surface speed of a member, in which case the 
dial reading is divided by 2 in order to find the speed in 
lineal feet per minute. 

A damping mechanism eliminates vibration, and it is said 
that magnetic or electrical influences, or moisture and tem- 
perature changes do not affect the accuracy of the instrument. 
A steel coupling 
is used in de- 
termining speeds 
up to 200 revolu- 
tions per minute. 
and a_ rubber 
coupling for 
greater speeds 
than this. An ex- 
tension bar is 
provided for 
use in determ- 
ining the speed 
of an internal 
surface or part. 
This tachometer 
ismade in three- 
and four-speed 
types for de- 
termining speeds 
from 30 to 16,000 
revolutions per 
minute. The in- 
strument  illus- 
trated is of the 
four-speed type. 
Both types 
weigh about one 
pound and are 
small enough to 
fit the palm of 
the hand. 


Coats Hand 


Tachometer 
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Kingsbury Ball-bearing Automatic Sensitive Drill Head, which may be 
used Singly or in Groups 


KINGSBURY AUTOMATIC SENSITIVE 
DRILL HEAD 


An automatic sensitive drill head which may be employed 
in connection with a work-holding fixture to obtain high 
production rates on small work has been brought out by the 
Kingsbury Mfg. Co., Keene, N. H. Several of these heads, 
one of which is here illustrated, may be mounted on a bench 
and tended by one operator when they are used for single- 
kole drilling. The operation of the head is simple; the at- 
tendant merely places the work in position, clamps it and 
then presses the trip-lever to release the spindle-feeding 
mechanism. On such a job as drilling six or eight oil-holes 
in a piston, the holes can be drilled simultaneously by spac- 
ing the drills properly about a circle and connecting a 
Y%-horsepower motor to each. The trip-levers in such an 
installation should be connected to one foot-treadle so that 
the spindle-feeding mechanism of all the heads will be 
released by one motion of the operator. 

An automatic sensitive feed for the spindle is furnished 
by combining a cam with friction gears. The driven gear 
is mounted on a lever, and held in mesh with the friction 
driving roll or gear by an adjustable compression spring, 
the cam being cut on the inside of the driven gear. A fol- 
lcwer roller is mounted on a gear segment, which meshes 
with a second segment clamped to the feed-shaft. The com- 
pression spring applies pressure to the drill spindle through 
the cam to the follower, and thence through the gear seg- 
ments to the feed-shaft and quill. The cam is revolved by 
the friction gears and feeds the spindles forward under 
pressure. When this forward motion is resisted, as when 
the drill strikes the work, the follower roller is held mo- 
mentarily and the rotation of the gears causes the cam to 
climb on the roller, thereby separating the friction gears 
and allowing them to slip. 

As the drill penetrates the work under pressure, the fol- 
lewer gives way, bringing the friction gears into tight 
contact and causing the cam to revolve and again separate 
the friction gears when further resistance is met. However, 
this intermittent motion is not perceptible, the action being 
rapid and smooth. The standard cam gives a one-inch 
Stroke to the spindle with a maximum feed of 0.011 inch 
per revolution, and there is a spindle adjustment of two 
inches. The drill is permitted to approach the work and 
break through at a comparatively rapid rate of feed, yet 
slowly enough to prevent injury to the drill. The actual 
drilling feed depends on the pressure adjustment, the hard- 
hess of the work, and the condition of the drill. Special 
cams with one or two reliefs may be used to permit the 
Withdrawal of the drill during the operation so that chips 
can be removed. The cam may be cut on the outside of the 
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friction gear for operating indexing and other automatic 
fixtures. This cam must be designed to function only dur- 
ing the idle or non-drilling time of the head; otherwise, the 
sensitiveness of the spindle feed would be impaired. This 
drill head is intended to receive drills from No. 60 to 4 
inch. It is regularly furnished with a No. 7 Jacobs chuck. 


BOX “LOAD LIFTER” ELECTRIC HOIST 


An electric hoist which is rated to lift a load of 1000 
pounds on a two-part line at a speed of 20 feet per minute, 
or a load of 500 pounds on a single-part line at the rate of 
40 feet per minute, is now being placed on the market by 
Alfred Box & Co., Inc., Philadelphia, Pa., under the trade 
name of “Load Lifter.’ A feature of this hoist is that the 
trolley, which runs on the lower flanges of an I-beam, may 
be attached to the hoist as shown in the illustration, to 
bring the hoist parallel with the I-beam, or it may be 
mounted to bring the hoist at right angles to the Lbeam. 
The trolley may also be replaced by a hook suspension. All 
these changes are simply effected. The trolley is adjustable 
so that the hoist may be used on 5-, 6-, 7-, 8- or 9-inch stand- 
ard I-beams. : 

Attention is called to the compactness of the design, the 
hoist being only 28 inches long by 11 inches wide. Another 
point of interest is that the hoist is automatically lubri- 
cated from one point by a combination of the splash and 
forced-feed systems. It is only necessary to pour oil into 
the hoist about once every six months. The equipment is 
fully enclosed, all parts operating in oil-tight dust-proof 
cases. Because the motor and controller are totally enclosed, 
the hoist may be installed anywhere. Hyatt flexible roller 
bearings are supplied everywhere except for the motor bear- 
ing where the S K F self-aligning ball bearing is used. All 
gears have stub teeth, are made of forged steel, and are heat- 
treated, and all shafts are made of manganese steel. The 
controller is built especially for the hoist and is basically 
of the drum type. It has non-arcing fingers, and is insulated 
with bakelite. The controller cover is hinged to facilitate 
inspection, and a terminal block is built in the controller 
to make wiring easy. The hoist has a drum that accommo- 
dates about eighty feet of rope. 


Box ‘‘Load Lifter’’ Electric Hoist, which will lift 1000 Pounds at the 
Rate of 20 Feet per Minute 
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KARTZMARK POWER PRESS GUARD 


One of the exhibits that attracted considerable attention 
at the machine tool exhibition held recently at Yale Uni- 
versity was a power press operated by a blind man. The 
safety of the operator was insured by having the press 
equipped with a Kartzmark safety guard, which is manu- 
factured by the Standard Safety Mfg. Co., 263-265 Park St., 
New Haven, Conn. The accompanying illustration shows 
this guard installed on a machine which has the flywheel 
temporarily removed to give a complete view of the guard 
mechanism. When the operator depresses the machine 
treadle to actuate the ram, the fender or housing A is low- 
ered around the die-block, and this housing must be per- 
mitted to go all the way down before the press can function. 

When the housing is completely lowered, latch B is oper- 
ated through mechanism C and permits the ram to make 
a stroke. However, should the hand of the operator be on 
the die, it would interfere with the lowering of housing A, 
and as latch B then would not be released, the ram could 
not go down, and thus the operator would not be injured. 
After latch B has been pulled, a cam on the flywheel shaft 


Power Press equipped with Kartzmark Safety Guard 


holds the latch down until the ram has completed its stroke. 
Then a second cam on the flywheel shaft disconnects the 
treadle through latch D and draws member £ back into 
position to relock the press’ As the entire mechanism is 
operated automatically by cams, the operator has both hands 
free to insert and remove the work. An adjustment pro- 
vides for limiting the upward movement of housing A, and 
there is another adjustment to suit dies of different heights. 
This guard mechanism does not interfere with tilting of 
the press. 


WIESMAN POWER PRESS GUARD 


Several improvements have recently been made to the 
power press guard manufactured by the Wiesman Mfg. Co., 
14 N. Canal St., Dayton, Ohio, of which a complete descrip- 
tion was published in May, 1920, MacHinrry. On a power 
press equipped with this guard the eccentric movement of 
a pin attached to the crankshaft bearing cap causes a swing- 
ing arm to sweep directly past the die, and pushes away the 
operator’s hand, should he neglect to remove it from the 
die-block. The most important of the improvements is the 
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Wiesman Power Press Guard to which Several Improvements 
have been made 


addition of two shock absorbers, which eliminate any vibra- 
tion that might otherwise result as the swinging guard 
reaches the ends of its are. An extra brace has been pro- 
vided for the guard arm so that it is now supported at four 
points. The main bearing of the guard has also been en- 
larged, and the end of the swinging member, which contacts 
with the arm of the operator, is now provided with a molded 
piece of rubber, instead of the ordinary rubber tubing form- ~ 
erly supplied. 


GARRETT LATHE MILLING ATTACHMENT 


A patented attachment known as the “millerette con- 
verter,” which has been developed for application on 
lathes to enable milling operations to be performed, but 
which may also be mounted on planers, shapers, and drilling 
machines, is now being placed on the market by the Pro- 
duction Machine Tool Co., 629 E. Pearl St., Cincinnati, Ohio. 
The device is built in three sizes for lathes from 12 to 24 


Garrett ‘‘Millerette Converter’? which may be applied to Various 
Machine Tools 
¢ 


, 
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jnches swing. The work is mounted on the spindle of the 
device, and the cutter is carried on an arbor held between 
the headstock and tailstock centers of the lathe. Thus the 
lathe provides longitudinal and cross feeds for the cutter, 
while the work may be fed vertically by operating the slide 
of the attachment by means of a handle at the top. 

The attachment has a dividing head, which permits such 
operations to be performed as the cutting of spur and bevel 
gears, surface milling, angle-cutting, splining, and keyway- 
ing. The dividing head is operated through change-gears 
which may be quickly set up, only two gears being used at 
one time. An index-plate shows what gears should be used, 
and gives the required number of turns of the index-handle 
to obtain any division from 2 to 360. The attachment fits 
the toolpost slot in the top slide of the compound rest of 
the lathe, and is quickly clamped in position. When at- 
tached to a drilling machine, the attachment enables the 
accurate drilling of holes and when used on a planer or 
shaper, it serves the same purpose as a dividing head. 


VAN KEUREN STEEL SURFACE PLATES 


The high degree of polish on the lapped surface of a new 
line of hardened steel surface plates being introduced to the 
trade by the Van Keuren Co., 361 Cambridge St., Allston, 
Boston, Mass., will be evident from the accompanying illus- 


Van Keuren Steel Surface Plate 


tration, in which the reflections of parts lying on the lapped 
surface are as distinct as the parts themselves. At first 
glance it would seem as if in each case two identical parts 
were resting on each other. These surface plates are in- 
Spected during their manufacture by means of light waves. 
Gage-blocks may be wrung directly on the lapped surface. 
The plates are made in three sizes—5, 8, and 10 inches in 
diameter, respectively. They may be furnished with two 
handles, which are screwed into the edge of the plates, and 
aiso with a wooden box to protect the precision surface. 


_NEW MACHINERY AND TOOLS NOTES 


Motor-driven Tool Grinder: Forbes & Myers, 178 Union 
St. Worcester, Mass. A Model 75 tool grinder of the 
Same design as the Model 76 described in July MACHINERY. 
The new model, however, is arranged for single-phase cur- 

- Tent, whereas the former model is intended for two- or three- 
Phase current. The grinding wheels are so mounted that 
they may be worn three-quarters away before the periphery 
comes into line with the front of the motor. The wheels 
are 6 inches in diameter, and % inch thick. 
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Roller Bearing: Whitney Bearing Corporation, 467 E. 
Ontario St., Chicago, Ill. A roller bearing in which the 
rolling action is obtained by means of disks. The rollers 
operate between parallel taper surfaces, the construction 
being such as to eliminate end thrust and the accompanying 
friction, which occur when taper rollers are used. The load 
is transmitted to the face of the roller only in a direction 
perpendicular to the axis of the roller. The series of rollers 
are carried in separate ring cages, as the rollers near the 
apex of the cone travel faster than those near the base. 
An adjustable spring permits just the right pressure to be 
exerted to keep the bearings in complete contact. 


Portable Electric Grinding Machines: Saphil Electric 
Tool Co., Galesburg, Ill. A portable electric internal and 
external grinder, designed for attachment to various types 
of machine tools, including the lathe. This company has 
also brought out a portable electric valve grinder, in which 
the motor is held above the spindle on two supports, and 
drives the spindle through a belt. The motor can be raised 
or lowered on its supports. The wheel-slide base can be 
accurately adjusted by a micrometer screw having a dial 
graduated in thousandths of an inch. Both grinders are 
supplied with an extension for internal operations. The 
sales agent is the General Tool & Equipment Co., Chicago, 


Inclinometer: Stevens-Prentice Mfg. Co., 377 National 
Ave., Milwaukee, Wis. A device intended for use in read- 
ing and checking bevels, angles, and levels. This instru- 
ment obviates mathematical calculations in determining or 
laying out angles. It has an aluminum housing which is 
mounted on a semi-steel base and carries a graduated dial. 
A vernier pendulum is pivoted at the center of the dial. 
The vernier is read in the same manner as the ordinary 
vernier caliper. A small brake can be employed to stop 
the oscillation of the pendulum and hold it stationary while 
taking a reading. The instrument may be held in any 
position for taking a reading, because the dial is graduated 
throughout its full circumference. 


Power-feed Hollow-chisel Mortiser: Oliver Machinery 
Co., Grand Rapids, Mich. A hollow-chisel mortiser, some- 
what larger than a machine of the same type described 
in October, 1921, MacuinERY, which is equipped with a 
power feed combined with a motor in the head. The power 
feed is controlled by a foot-lever, being brought into action 
by a belt tightener which, when released, brings a brake 
into action on the rim of the driving pulley. A ratchet 
holds the lever down for continuous operation. The power 
feed furnishes three stroke speeds of 18, 26, and 36 per 
minute through cone pulleys and a feed-belt shifter. By 
throwing out the ratchet, the continuous feed mechanism 
can be stopped instantly, and the machine operated by single 
strokes. Another feature is a rotary fan or blower direct- 
connected to the motor and placed directly above it. This 
motor is mounted on a shaft of the machine and furnishes 
a constant air blast for cooling the tools and keeping the 
work free from chips. 


a 3 
BIGHTIETH ANNIVERSARY OF RYERSON & SON 


The firm of Joseph T. Ryerson & Son, of Chicago, I1l., 
celebrates this month its eightieth anniversary. Joseph T. 
Ryerson arrived in Chicago in 1842 as the accredited agent 
of Wood, Edwards & McKnight, Pittsburg iron masters. He 
rented a small two-story brick building at the corner of 
Clark and Water Sts. for $200 a year. The next year Mr. 
Ryerson moved his store to 90 Lake St., and a little later 
established a branch store at Urbana, Ill. In 1844 he secured 
land at 74 Lake St. and erected a two-story building, stock- 
ing it with heavy and light hardware, in addition to the 
heavy iron and steel products from Pittsburg. 

In 1852 he purchased a dock lot, with an 80-foot front on 
the river at 218-224 S. Water St. In this location the busi- 
ness grew until October 9, 1871, when the great Chicago fire 
reduced the building to ashes. The burned store was rebuilt 
March 15, 1872. About ten years later property was pur- 
chased at 18-22 Milwaukee Ave., and a three-story office 
and warehouse building was erected. This building was 
soon enlarged, and in 1908, still larger quarters being neces- 
sary, the first buildings of the present plant were erected. 

Today the Chicago plant occupies a ground area of over 
nineteen acres, with nearly a million square feet of floor 
space. In 1914 the company purchased the W. G. Hagar 
Iron Co., in order to serve the southwest territory direct 
from St. Louis. In 1915 the New York plant was built, and 
in 1917 the Detroit plant. The warehouse division of the 
Ferguson Steel & Iron Co. at Buffalo was purchased in 1919. 
The firm of Joseph T. Ryerson & Son now serves the entire 
country from five large steel-service plants, and there are 
offices in the principal cities to complete the organization. 
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STRENGTH 


for firm support— 


ACCURACY 


for uniform 
production 


BROWN & SHARPE 


Automatic Gear Cutting Machines 


S TRENGTH—to hold these big 3-ft. drums true during cutting. 
Note the long bearing for the work arbor, and the rugged col- 
umn and work support. 


CCURACY—to insure uniformity in the finished drums. Ac- 
curate spacing of the teeth is insured by the extreme accu- 
racy of the index wheel of large diameter in proportion to the 
diameter of the work. The indexing mechanism operates without 
shock—an added insurance of accuracy. Absence of shock is im- 
portant with work of Pe size which quickly shows the effect of 
any sudden jar. | 


Consider these features in connection with your own gear 
cutting problems. 


Write for Catalog No. 137 describing 
our Gear Cutting Machines. 
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Unlimited Duplication of 
High-quality Gears 


The ability to duplicate high-grade gears is 
the ambition of every maker of gears in 
quantity. For this exacting work he installs 
the best machinery and hires the most com- 
petent mechanics. He should also secure 
the most accurate cutters available— 
Ground-Form Gear Cutters—cutters of 
unvarying, uniform accuracy with which 
accurate gears can be duplicated again and 
again. 


BROWN & SHARPE 
GROUND-FORM 
GEAR CUTTERS 


are ground on the form, correcting all hardening distortions. This 
method of controlling the tooth form means that duplicates of any 
Ground-Form Cutter are always available. The ability to secure 
duplicates of these accurate cutters makes it possible for gear 
makers to produce unlimited quantities of the uniformly accurate 
gears demanded by modern requirements. 


In addition to their higher accuracy, Ground-Form Gear Cutters 
have a freer cutting action which greatly increases production. 
Grinding the teeth on their forms eliminates all hardening distor- 
tions and prevents any tooth or group of teeth from doing the major 
part of the work. Every tooth must do its share. The increased 
production which results from this freer cutting action has been 
shown by actual test to be surprisingly great. 


Secure the combined benefits of higher accuracy and increased pro- 
duction—use Ground-Form Gear Cutters on your most exacting 
work. 

Brown & Sharpe Ground-Form Gear Cutters are available in sizes 
from 1%4 to 12 pitch inclusive. 


Write for further information. 


BROWN & SHARPE MFG. CO. 


Providence, R.I., U.S.A. 
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Apprenticeships 


By P. C. MOLTER, Superintendent of the Department of Industrial Education, National Metal Trades Association 


steps to revive the practice of apprentice training in 

the metal trades industries; an explanation of the 
causes for this action may be in order at this time. The 
metal trades industries as a whole have adopted the eco- 
nomic principles of the division of functions, the simplifica- 
tion of processes, and the specialization of operations until 
there is little resemblance between the production methods of 
today and those of earlier times. This is especially true 
in the manufacturing industries where mass production is 
the order of the day. 

One. direct result of this change in method is the fact 
that unskilled or semi-skilled workmen can be readily taught 
to perform the comparatively simple special operations in 
very short periods of time, when instruction is systemati- 
cally given; and ability to earn comparatively large wages 
follows this acquirement of productive capacity. It natural- 
ly follows that a great many workmen are satisfied to 
remain in the industry as specialists, rather than serve the 
comparatively long period necessary to complete an appren- 
ticeship, especially when they see that the actual money 
earnings of the highly skilled man are but slightly greater 
than their own. Also a great many bright young men 
have reasoned that they could earn the pay given to spe- 
cialists, keep their eyes open, and thus learn the trade. 
This has continued until today it is practically impossible 
to find enough men to fill the positions in industry which 
are best filled by those who have a broad practical experi- 
ence and all-around training and skill. 


ee National Metal Trades Association has taken active 


Need for Apprenticeships 


Investigation in the metal trades industry has shown 
that most employers are painfully aware of the shortage 
of this class of help, but that comparatively few are pro- 
viding the means whereby the necessary training can be 
given. Their reasons range from their inability to provide 
a complete and varied line of experience, to the frank 
statement that they are tired of spending time, effort, and 
money to bring boys along until they become useful and 
then have them leave for some other shop. 

The Committee on Industrial Education of the National 
Metal Trades Association realizes the consequences that 
must inevitably follow continued indifference to the main- 
tenance of an adequate supply of skilled workmen, and 
in an effort to arouse industry to action, has prepared a 
manual on apprenticeship which contains the fundamentals 
for apprentice training in any machine shop, regardless of 
its size, the training method employed, or the type of the 
product. 

Apprenticeships in Gear Shops 


In a highly specialized industry like the gear-cutting 
industry, it would be unreasonable to expect or require 
that a large proportion of the operative force should be ap- 
prentice-trained. However, such shops have the same equip- 
ment that is found in most machine shops, as well as the 
special machinery peculiar to the gear business. Aside 
from the specialists who operate the machinery for produc- 
ing gear teeth, this industry needs men who can operate 
the standard machine tools, and also maintenance, repair, 
and experimental men, tool, jig, and fixture makers, job- 
setters, and men who can be assigned to any of the pro- 
duction machines when a workman is absent for any reason; 


*Paper read before the American Gear Manufacturers’ Association’s 


convention in Chicago, October 9, 1922. 


it also needs a few who are prepared to become foremen 
and leaders. This is the group of workmen who need the 
broad general training best given through a carefully 
planned apprenticeship. A modified apprenticeship could be 
devised for the operators of the gear-cutting machines. One 


plan would be to divide these men into three groups— 


those who operate machines depending on formed cutters, 
those who operate generating machines, and those who 
operate the machines using the templet process. They can 
be taught their specialty in a much shorter time than is 
served by the ones who plan to become all-around skilled 
mechanics. 

Methods of Training Apprentices 


Granting that apprenticeship training is desirable and 
necessary, how can it be accomplished? First, there is the 
group of employers who feel that they should assume com- 
plete supervision of the training given to their employes. 
They ewill set up some method whereby their apprentices 
shall receive all their training within the plant of the em- 
ployer, without any assistance from outside agencies. 
Should several of these employers be neighbors, they may 
pool their training and share the expense of supervision. 
and instruction. 

Second, there is the group that will take advantage of 
the facilities provided under the terms of the Smith-Hughes 
Law which provides federal assistance for vocational in- 
struction. Practically all cities now have trade preparatory, 
trade continuation, and trade extension schools, which are 
supported by federal, state, and local funds. Many of these 
schools are doing excellent work and should be considered 
when plans for training are being made. Another form of 
the Smith-Hughes Law instruction is that given by itiner- 
ant instructors who travel from shop to shop on a regular 
schedule and do their teaching within the plants of the 
employers. All ofthis Smith-Hughes instruction is without 
expense to either employer or employe; my observation 
shows that the subject matter taught by the itinerant in- 
structor is somewhat more closely related with the work of 
the individual plants than is usual in the other forms of 
federal and state aided instruction. 

Third, there is the group that is willing to cooperate with 
the public schools, but that is unwilling to have machinery 
standing idle while the apprentices are attending classes. 


The cooperative school appeals to this body. Under this- 
plan, the apprentices are paired, one being in school while 


the other is at work. The week-about and the two-weeks- 
about schedules seem to give more satisfactory results than 
either longer or shorter periods of rotation. 

Fourth, there is the group that prefers to cooperate with 
private or semi-private trade schools in which the teaching 
methods are similar to those already outlined, the main 
differences being that tuition fees are required and that 
instruction can be arranged to meet the individual needs 
of the employer and apprentice more closely than is possible 
in most public schools. 

These methods are being followed by employers who are 
trying to do their share in keeping up the supply of skilled 
workers. Each of these plans is susceptible of many varia- 
tions. The only generalities that hold good in every case 
are that a definite plan must be followed, and someone 
must be directly responsible to the management for the 
success of any training method in operation for the educa- 
tion of apprentices. J 
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They 

cut down the 

non - productive 
minutes — 


The Intermittent Feed 
on the Cincinnati Millers 


Nos. 4 and 5— 


—is one of the time-saving features that has made our 
Automatics so successful. It works on the Nos. 4 and 5 
Cincinnatis just as well. 


There is nothing complicated about it. All millers have 
dogs for limiting table travel. This feature is simply a 
step beyond. 


The diagram below shows the cycle of operation in the 

photograph. Assume the machine ready to start. The 

operator engages the feed. The table advances at 100 in. 

per minute to the work; dog “A”’ trips to the feed rate; dog 

“B” engages the forward quick traverse between the pieces; sue ° 

dog ‘“‘C”’ again trips to the feed rate and dog “‘D” engages The Cincinnati 

the forward quick traverse, while immediately behind it ele ° 

dog “KE” automatically reverses the quick traverse move- Milling Machine Co. 
ment, which brings the table back to the starting point and 

it is stopped by dog “F.” Cincinnati, Ohio 


automatically 


Can the _ intermittent 
feed be arranged to ex- 
pedite your production? 
Ask our Service Depart- 
ment, 


How the Intermittent Feed cuts down the time of ‘‘cutting air.” 
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OBITUARIES 


HERBERT C. FOLLINGER, Manager of the Chicago office of the 
Chain Belt Co., Milwaukee, Wis., died of pneumonia at his 
home in Chicago, September 27, after a few days illness. Mr. 
Follinger was thirty-eight years of age at the time of his 
death. He was born in Fort Wayne, Ind.; in 1902 he gradu- 
ated from the Chicago Manual Training School, now part of 
the University of Chicago, and subsequently entered the 
employ of the Otis Elevator Co. He became connected with 
the Chain Belt Co. in 1914, and in 1916 was appointed dis- 
trict manager for the Chicago territory. 

FREDERICK E. ANTHONY, who for many years was in charge 
of the automatic screw machine tool designing at the plant 
of the Brown & Sharpe Mfg. Co., Providence, R. I., died 
October 8 on his fifty-eighth birthday. Mr. Anthony was 
born in Hast Providence, and at the age of seventeen en- 
tered the employ of the Brown & Sharpe Mfg. Co. as an 
apprentice. He remained with the company until January, 
1890, after which he worked with the Hastman Kodak Co. 
and with Bugbee & Niles of North Attleboro. In October 
1898, he again returned to the employ of the company, 
where he remained up to the time of his death. 

Mr. Anthony represented the type of a trained mechanic 
who has made so much for the progress of mechanical 
lines in this country. He was fertile in devising ways and 
means of doing work, and his sound mechanical judgment 
and training kept him from various pitfalls that are so 
likely to embarrass a mechanical genius. Through his ad- 
vice and experience, many of the details of the automatic 
screw machines were brought out, and there is hardly a 
large manufacturing plant in the country making use of this 
type of machine that is not using some of the plans that 
Mr. Anthony worked out. His loyalty to the company was 
such as showed itself in continually seeking to advance 
the solution of problems of customers with whom he came 
in contact. As a companion and shopmate, his untiring 
courtesy and cheerfulness made him a man who was able to 
impress himself upon all who came in contact with him as 
a companion to be cultivated from a sense of pure friendship. 


M. L. BAILEY 


M. L. Bailey, treasurer of the Union Mfg. Co. of New 
Britain, Conn., died in that city on September 26. Mr. 
Bailey was in his sixty-sixth year at the time of his death 
and had been con- 
nected with the 
Union Mfg. Co. for 
more than forty-five 
years. He was elect- 
ed secretary in 1884, 
a director in 1887, 
and treasurer in 
1888..The latter two 
offices, director and 
treasurer, he had 
held continuously 
since his election. 
Mr. Bailey was mar- 
ried in 1881 to Miss 
Georgiana CC. Pric- 
kett, of Hazardville, 
Conn., who survives 
him. There are no 
surviving children. 
He was a member of 
the Official Board of 
the Trinity Method- 
ist Episcopal Church, 
which position he 
held for a number 
of years, having given considerable of his time to the work 
of that church. Mr. Bailey was widely known all over the 
country in the hardware and machinery trades and had 
made many warm friends who will deeply regret his loss. 


CHARLES S. GINGRICH 


Charles S. Gingrich, for twenty-two years with the Cin- 
cinnati Milling Machine Co., Cincinnati, Ohio, and for many 
years in charge of the company’s sales engineering depart- 
ment, died in Cincinnati, October 10, at the age of forty- 
eight years. Mr. Gingrich was widely known in machine 
teol circles throughout the country as one of the most active 
men in the business and as an acknowledged expert in his 
particular field. He was one of the group of able men who, 
during the last twenty years, have brought the Cincinnati 
Milling Machine Co. to its present position in the machine 
tool field. 
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Mr. Gingrich had many broad interests aside from his 
regular work. He took a deep interest in the engineering 
work of the University of Cincinnati, and in the young men 
in that institution. The very human side of his personality 
showed itself at its 
best in his contact 
with the young stu- 
particularly 
those in need of 
advice and council. 

He had also a 
great interest in Sci- 
entific subjects of a 
most diversified 
character — physics, 
astronomy, botany, 
and chemistry. These 
subjects occupied 
much of the time he 
could spare from 
his business career. 
Naturally, his mind 


turned frequently 
from the _ abstract 
scientific principles 


to their practical ap- 
plication, and his 
ideas as to the relation of science to business stimulated his 
unusual interest in engineering education. ; 


JOHN B. FOOTE 


John B. Foote president and treasurer of Foote Bros. 
Gear & Machine Co., Chicago, Ill., died suddenly on October 
12 from an acute attack of gastritis, aged fifty-seven. Mr. 
Foote was a pioneer in making cut steel, casehardened gears 
for heavy-duty work, especially for use in farm tractors, 
and was known throughout the country for his skill as a 
gear-maker. 

Mr. Foote was born April 6, 1865 and at the age of 
fourteen became a die-setter for the Chicago Stamping Co. 
When he was seventeen he was made foreman of the press 
and stamping room of the Cragin Mfg. Co. He became suc- 
cessively diemaker and tcolmaker for Norton Bros. (now 
the American Can Co.), superintendent of machinery for 
the Cragin Mfg. Co., in charge of the machine shop of the 
American Can Co., and designer and builder of special ma- 
chinery for the Fisher Mfg. Co. From 1893 to 1904 he was 
a partner with D. O. James in the firm of James & Foote, 
manufacturers of cut gears. When the business was wiped 
out by a disastrous fire in 1904, he organized the Foote 
Bros. Gear & Machine Co., which soon became one of the 
largest and best-known gear concerns in the country. 

Mr. Foote shared with Henry Ford and Thomas L. Fawick 
the honors of pioneering the present light-weight type of 
farm tractor, with its live axle drive and all-enclosed trans- 
mission and with the engine, gear, and axle housings bolted 
rigidly together so as to render unnecessary the use of a 
frame. He was also the inventor of numerous automatic 
machines for making cans, and was regarded as an authority 
on machinery of many special types in which gears and 
cams are used. He was president and director of the Illinois 
Tractor Co., treasurer of the American Tractor Association, 
a director of the American Gear Manufacturers’ Association, 
and a member of the Society of Automotive Engineers. He 
is survived by his widow and a brother, Bradford Foote. 
who will continue the business of Foote Bros. Gear & Ma- 
chine Co. 


* * So 


CATALOGUES REQUESTED FOR CHILE 


Commercial attaché C. A. McQueen, Casila 27-D, Santiago, 
Chile requests American firms engaged in machine building, 
who are interested in export trade, to send catalogues for 
the files of his office; in case the manufacturer has an agent 
or representative in Chile, the name and address of the rep- 
resentative should also be furnished. It is suggested that 
catalogues should be forwarded by registered mail, because 
parcels-post packages are subjected to a delivery charge in 
Chile, an expense which naturally the American manufac- 
turer would not expect either the commercial attaché or 
his prospective customers in Chile to carry. 

It is stated that at present there is particular interest in 
woodworking machinery, especially of the motor-driven 
type, as there is a constant trend toward the use of elec- 
tricity for power purposes. Large hydro-electric develop- 
ments are under way near Santiago, and it is expected that 
the rates made for electricity for industrial uses will be low 
enough to easily compete with the cost of steam power. 
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Take Us Into Your Confidence! 


We frequently run across some pe- 
culiar job that can be done on the 


UCAS 
Power Forcing Press 


better than on any other machine. 


If you have any jobs requiring pressure 
let us look them over, maybe we can help. 


Illustrated Circular 
Tells the Whole Story 


WE ALSO MAKE THE 
“PRECISION” 


BORING, DRILLING AND MILLING MACHINE 


Lucas Macuine Toot Co., CLEVELAND, Outo, U.S.A. 


Allied Mapas bong 


FOREIGN AGENTS: Alfred Herbert, Ltd., Coventry. Societe Anonyme Belge, Alfred Herbert, Brussels. Aux Forges de Vulcain, Paris. 
Co., Turin, Barcelona, pen Benson Bros., Sydney, Melbourne. V. Lowener, Copenhagen, Christiania, Stockholm. R. S. Stokvis & Zonen, Rotterdam 


drews & George Co., "Toky 


252 


TRADE NOTES 


CINCINNATI PLANER Co., Cincinnati, Ohio, announces an 
advance of 10 per cent in the prices on vertical boring and 
turning mills. 

Bripcerort Brass Co., Bridgeport, Conn., has opened a 
Detroit office in the General Motors Building, Detroit, with 
Frank H. Longyear as district manager. 


Down Toot Works, Inc., Fleetwood, Pa., announces that 
H. H. Colbus will represent the company in the Philadelphia 
territory in the sale of high-speed drills and tools. Mr. 
Colbus was formerly sales representative in the Philadelphia 
territory for the Halcomb Steel Co. 


Atrrep Box & Co., Ontario St. and Trenton Ave., Phila- . 


delphia, Pa., manufacturers of electric cranes and hoists, 
have opened a New York office in charge of N. C. Failor. 
This office will handle the sales for Connecticut, Greater 
New York, and northern New Jersey. 


FrostHoLtm Bros., Syracuse, N. Y., tool manufacturers and 
cylinder grinders, have purchased a new factory at 1009 S. 
Clinton St., Syracuse. The new location is central, and the 
company is installing new equipment which will enable an 
increasing volume of business to be handled. 


Atvorp REAMER & Toot Co., Millersburg, Pa., announces the 
appointment of C. C. Strout in the capacity of vice-president 
in charge of sales. Mr. Strout was formerly connected with 
the Victor Saw Works, as western sales manager, and with 
the Safety Wrench & Appliance Co., as general sales manager. 


Hartrorp Tap & Gaucr Co., Hartford, Conn., has changed 
its name to the Hanson Tap & Gauce Co. This change 
was made in order to connect the products of the company 
with the inventor and originator of its processes and equip- 
ment. No change has been made in the conduct of the 
business. 

Murcuey MAcHINE & Toot Co., 34 Porter St., Detroit, Mich., 
has decided to discontinue its New York office. The com- 
pany’s California agency was formerly handled by Harron, 
Rickard & McCone. This agency is now in the hands of 
the Smith-Booth-Usher Co., 50-60 Fremont St., San Francisco, 
and 228 Central Ave., Los Angeles, Cal. 


WALTER §. Ryan Co. has recently been organized in De- 
troit, Mich., to deal in new and used machinery. A store 
has been opened at 130 E. Larned St. Mr. Ryan worked for 
the Potter & Johnston Machine Co. for four years in Michi- 
gan, Ohio. and western Pennsylvania. Previous to that he 
was connected for three years with Charles A. Strelinger & 
Co., of Detroit. 

Brown Instrument Co., Wayne Junction, Philadelphia 
Pa., has opened a New England branch at 185 Devonshire 
St., Boston, Mass., with George Goodman in charge. The 
company has also opened a southern branch at 619 Brown- 
Marx Bldg., Birmingham, Ala., with Charles L. Saunders in 
charge. These local offices will be completely equipped for 
sales and service. 


F. S. Pearson ENGINEERING CORPORATION, Fisk Bldg., 57th 
St. and Broadway, New York City, has re-established its de- 
partment for industrial management and technical auditing 
of industries and public utilities. This department will be 
carried on together with the company’s usual work of fin- 
ancing, developing, designing and constructing engineering 
projects and industrial plants. 


R. G. Haskins Co., manufacturer of flexible shaft equip- 
ments and portable tools, moved to larger quarters on 
November 1 at 516 W. Monroe St., Chicago, Ill., which affords 
large store space for the display and demonstration of ma- 
chines, as well as larger facilities for handling the routine 
of the business. A display room will be maintained where 
machines can be tested out on a great variety of actual 
operations. 


MELDRUM-GABRIELSON CorRPORATION, Syracuse, N. Y., manu- 
facturer of Gabrielson milling machines, Syracuse adjust- 
able-limit snap gages, and special machinery and tools, has 
purchased and removed to its new plant at 601-607 W. Fay- 
ette St., the entire equipment and business of the KILLINc- 
ToN MACHINE Co., and is now prepared to undertake con- 
tracts for screw machine work, gear-cutting, and produc- 
tion grinding. 

MetTaLto GasKker Co.. New Brunswick, N. J., announces 
that its business has grown to such proportions that it has 
become necessary to establish a general sales office at 242 
Lafayette St., New York City. A complete stock of the com- 
pany’s products will be carried in the New York office, and 
a staff of experts including P. L. Rhodes, William A. Gorm- 
ley, L. A. Ward, and W. B. Goering, will be available on 
short notice for consultation. 
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PorTER-CABLE MACHINE Co., Syracuse, N. Y., manufacturer 
of lathes and vertical milling attachments, has purchased 
the Syracuse SANDER Mra. Co., and expects to move the 
business into its own plant, and sell the building and ma- 
chinery of that company. The Syracuse Sander Mfg. Co. 
has been manufacturing disk sanders, oscillating-spindle 
sanders, belt sanders, band saws and wood lathes, all of 
which were motor-driven and designed especially for pat- 
tern shops. ; 

NatTIonAL Toot Co., Cleveland, Ohio, has taken over the 
Simmons Meruop-Hos Co., of Philadelphia, Pa., including all 
the equipment, machinery and tools, patents, trademarks, 
and copyrights. The National Tool Co. proposes to manu- 
facture immediately, under the Simmons Method patents, 
hobs with generated teeth for cutting gears, spline’ shafts, 
threads, hacksaw blades, machinists’ files, pipe, taps, chasers, 
and sprockets for silent chains and roller chains, as well 
as hobs for special purposes. 


INDUSTRIAL Too. Co., 5518 Euclid Ave., Cleveland, Ohio, 
has just been organized. The principal line of the company 
will be machine tools, dies, and special machinery, and con- 
tract work will also be undertaken. The officers are as 
follows: President and general manager, G. H. Sommer- 
field; vice-president, C. M. Lee; and _ secretary-treasurer, 
Charles D. Gerland. Mr. Sommerfield has had many years 
experience in the mechanical field, and was connected with 
the J. C. Ulmer Co. of Cleveland, Ohio, for over eight years. 


Norma Co. oF America, Anable Ave., Long Island City, 
N. Y., has acquired the American patents and business of the 
Hoffmann Mfg. Co., of Chelmsford, Essex England, maker of 
Hoffmann roller, ball, and thrust bearings; and the line of 
Norma precision ball bearings will now be supplemented py 
Hoffmann precision roller bearings and other bearing pro- 
ducts in the Hoffmann line. The Norma Co. will erect a-new 
plant for the manufacture of Hoffmann products in America. 
In the meantime, they are being imported and sold under 
the regular Norma engineering service. 


RiveTt LATHE & GRINDER Co., Brighton District of Boston, 
Mass., manufacturer of precision bench lathes, internal 
grinding machines and radial grinding machines announces 
a change of address of its Detroit sales office, which is oper- 
ated in conjunction with that of the Reed-Prentice Co., 
Becker Milling Machine Co., and Whitcomb Blaisdell Machine 
Tool Co., under the management of T. C. McDonald. The 
new quarters, which provide ample space for the exhibition 


-of sample machines, are located at 6526 Cass Ave., opposite 


the General Motors Building. The sales force has been 
augmented by the addition of HK. B. Barber, formerly super- 
intendent of the factories of the Lafayette Motor Co. 


PaWLInGc & HARNISCHFEGER Co., 3826 National Ave., Mil- 
waukee, Wis., announces the appointment of the following 
agents for its machine tool line: 
Detroit, Mich., of which G. L. Campbell is president, will 
have the territory including the state of Michigan with the 
exception of the counties bordering on Lake Michigan and 
the extreme northern section of the state; the Cleveland 
Duplex Machinery Co., Cleveland, Ohio, of which G. J. 
Hawkey is president, will have the northern section of Ohio; 


Cadillac Machinery Co., — 


and the Seifreat-Woodruff Co., with offices at Dayton and ~ 


Cincinnati, will have the lower section of Ohio with the 
counties bordering on the Ohio River in the state of 
Kentucky. y 


PRECISION & THREAD GRINDER Mrc. Co., 1 S. 21st St., Phila- 
delphia, Pa., manufacturer of the multi-graduated precision 
grinder, thread lead variators, and permanent-alignment 
wheel-truing heads, which was recently acquired by A. T. 
Doud, president of the company, has appointed William H. 
Frick chief engineer in charge of the engineering develop- 
ment, and service departments. Mr. Frick is a grinder ex- 
pert, and is well known in the machine tool industry. Before 
joining this company he was equipment engineer for the 
Budd Wheel Corporation. He has been master mechanic at 
the Landis Tool Co., efficiency engineer of the Cleveland 
Automatic Machine Co., assistant superintendent of the 
Gisholt Machine Co., mechanical superintendent of the Diehl 
Mfg. Co., superintendent of the Van Dorn Electric Tool Co., 
and general superintendent of the Hero Mfg. Co. He was 
associated with Mr. Doud at both the Diehl Mfg. Co. and 
the Hero Mfg. Co. D. F. Bruce has been appointed superin- 
tendent in charge of manufacturing and production. Mr. 
Bruce has had extensive mechanical experience with such 
concerns as the Remington Arms Co., and the J. H. Lonergan 
Co., and was formerly superintendent of the McCambridge 
Co. 
service, including time and production reports on questions 
regarding precision and thread grinding. New products and 
attachments are being developed, which will soon be an- 
nounced. 


The company is preparing to give field and consulting | 
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Note this 
Advantage 


NOTE THIS ADVANTAGE 
A distinctive feature of this Wetmore Shell Reamer 
is the %” projection of the blades over the end of 
the reamer body for chip clearance. This allows the 
chips to fall off ahead of the reamer body and prevents 
chips from clogging up along cutting edge of blades, 


Wetmore 
Expanding Shell Reamer 


Several unusual features of this Wetmore Shell Reamer are appealing to superintend- 
ents, production men and mechanics in many of America’s largest plants. 


It is adaptable for both line and pilot reaming. It fits all standard bars and shell ream- 
er arbors. Body, lock nut and cone nut are of finest heat-treated alloy steel. Has .087” 
expansion. This Shell Reamer is made in the following sizes: 114” to 3”, 6 blades; 
Made also with straight hole, if de- 


31/16” to 5”, 8 blades; 5 1/16” to 6”, 10 blades. 
sired. 


Wetmore Precision and Durability Features: 


In every detail—design, quality of materials, workmanship, 
finish—Wetmore Expanding Reamers set a new standard 
of reamer value. The following features are a few of the 
reasons why Wetmores are being used exclusively in so 
many shops: 


Blades for all 
Wetmore Reamers 


Wetmore Blades are _ scientifi- 
cally ground to the exact bevel 
best suited for working various 
metals—steel, cast iron, bronze, 
ete. Best high-speed steel, 
ground to thickness, length and 
on seat. Tested for hardness 


and toughness. In ordering, 
give type and size of reamer 
and whether reamer is to be 
used on steel, cast iron or 
bronze. 


Adjustment to the thousandth 
of an inch can be made in less 
than a minute. In fact, the 
Wetmore is the quickest and 
easiest adjusting reamer made. 
Cone expansion nut keeps blades 
always parallel with axis. 


Solid, heat-treated alloy steel 
body—guaranteed against break- 
age. 


Left hand angle cutting blades 
that prevent digging in, chat- 
tering, and scoring of the ream- 
er while backing out. 


Shearing effect of blades in- 
creases life of cutting edges. 


No grinding arbor required for 
regrinding. Wetmore Reamers 
can be reground on their origi- 
nal centers. 


Write on your business letterhead for your copy of the new 


Wetmore Reamer “Handbook.” 
able information on precision tools. 


This book contains valu- 
Sent free, postpaid, on 


request. No obligation to you. 


WETMORE REAMER COMPANY 


60-64 27th Street 


MILWAUKEE, WIS. 


Manufacturers of Expanding Reamers and Cylinders 
Reaming Sets, Blades, Arbors and Thread Gauges. 


EXPANDING 
RE>REAMERS 


BRENT OTR POR EAM EY Re 
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PERSONALS 


Preston M. SmirH has resigned as sales manager of the 
Dubilier Condenser & Radio Corporation, 48 W. 4th St., 


New York City. 


Davin F. JuLian, formerly connected. with the E. J. Man- 
ville Machine Co., of Waterbury, Conn., has been appointed 
general factory manager of the Columbus Bolt 


Columbus, Ohio. 


W. B. ANDERSON, who has been in the Cincinnati 
Henry Disston & Sons, will be transferred to the 


office on January 1, 1923. 
work for the company. 


WALTER 


Ill., of which he is president. 


Louis W. Byrne, formerly with Burton Griffiths & Co., 
Ltd., New York City, has been appointed sales manager of 
1180 Monroe Ave., 
Grand Rapids, Mich., manufacturer of grinding machines, 


the Wilmarth & Morman Co., 


effective November 1. 


R. L. Heaton has become advertising manager of S. F. 
Bowser & Co., Inc., Fort Wayne, Ind., manufacturers of oil 
pumps, 


and gasoline storage systems, tanks, 


He will specialize on railroad 


S. McKee has resigned as vice-president and 
director of the American Manganese Steel Co. and will de- 
velop the business of the Inland Engineering Co., Chicago, 
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Mr. Heaton succeeds L. E. Porter, who assumes the duties 
of assistant general manager of the company. 


Works, 


office of 
Chicago 


port, Conn. 


Cleveland, Ohio. 


James. H. JorpaNn has recently been appointed treasurer 
and general manager of the Madison Tool & Stamping 
Works, 1970-1984 Helena St., Madison, Wis. 
is engaged in the making of tools, dies, metal stampings 
and models, and in experimental and pattern work. 


Bert N. GreEENwoop, formerly with the Greenfield Tap & 
Die Corporation, manufacturer of the Greenfield grinders, 
and with its predecessor the Greenfield Machine Co., has 
joined the sales force of Russell Holbrook & Henderson, 
Inc., of New York City, and will be stationed at Bridge- 


This company 


JoHN F. Prick has been appointed vice-president of the 
George T. Trundle, Jr., Engineering Co., 118 St. Clair Ave., 
Mr. Price was formerly comptroller of the 


Brown Hoisting Machinery Co. of Cleveland, with whom he 


INE Wes 


was associated for fifteen years. 
vice-president of the Society of Industrial Engineers, and 
is now one of its directors. 
Mr. Trundle in the management of the company and will 


At one time he was 


He will be associated with 


serve its clients on matters of financing, costs and sales. The 


and filters. 


company is engaged in developing labor-saving machinery 
and tools, and inventions, simplifying products and their 
manufacture, and making investigations for banks. 


COMING EVENTS 


December 4-7—Annual convention of the Ameri- 
ean Society of Mechanical Engineers, in the 
Engineering Societies Bldg,, 29 W. 39th St., New 
York City. Calvin W. Rice, secretary. 


December 7-18—National Exposition of Power 
and Mechanical Engineering at the Grand Central 
Palace, New York City. Charles F. Roth, man. 
ager, Grand Central Palace, 46th St. and Lex 
ington Ave., New York City. 

March 18-24, 1928—Second general meeting of 
the International Chamber of Commerce in Rome, 
Italy. Lacey ©. Zapf, secretary American Sec- 
tion, Mills Bldg., Washington, D. C. 


NEW CATALOGUES AND 


CIRCULARS 
General Electric Co., Schenectady, N. Y. Bul- 
letin 46108, illustrating and describing Type 


M-4 demand meters. 


Griscom-Russell Co., 
City. Bulletin 910, 


90 West St., New York 
illustrating and describing 
oil-coolers, heat-exchangers, and condensers. 


Wagner Electric Corporation, St. Louis, Mo. 
Folder illustrating Wagner transformers, fur- 
nished in both distribution and power types in 
a wide range of styles and sizes. 


Joseph T, Ryerson & Son, Chicago and New 
York. Folder entitled ‘‘Hxpanded Metal Lath 
and Reinforcing.’’ describing and giving the 
sizes in which expanded metal lath is obtain- 
able. 


Crescent Machine Co., 56 Main St., Leetonia, 
Ohio. Catalogue of Crescent woodworking ma- 
chinery, specifically pointing out improvements 
on saw tables, motor-driven shapers, and hollow 
chisel mortisers. 


J. G, Blount Co., Everett, Mass., manufacturer 
of machine tools, has a booklet ready for distrib- 
ution, describing and illustrating the company’s 
line of ball-bearing motor grinders and motor 
buffs. Copies will be furnished upon application. 


John Steptoe Co., Cincinnati, Ohio. Oircular 
illustrating and describing the Steptoe standard 
engine lathes having a quick-change gear-box. 
These lathes are built in 14-, 16-, 18-, and 20- 
inch sizes, with lengths of beds according to 
requirements. 


Century Wood Preserving Co., Century Bldg., 
Pittsburg, Pa. (Bulletin 24, descriptive of pre- 
servative treatments for railroad ties and timbers 
for industrial plants. The processes used in 
timber treatment are described in detail, and the 
seasoning of ties and timbers is discussed. 


Mida’s Trademark and Patent Bureau, Hlls- 
worth Bildg., Chicago, Ill. Folder entitled 
‘Digest of Patent Laws of the World,’’ which 
gives, in a brief space, the most important in- 
formation relating to patent applications, the 
cost of patents, and their duration in different 
countries. 

Sprague Electric Works of General Electric 
Co., 527 W. 34th St., New York City. Circular 
67901, descriptive of Sprague safety type panel 
boards and cabinets, which are designed for places 
where the bus-bars and other live parts must be 
covered, and yet where the fuse plugs must be 
left accessible. 

Oilgear Co., 60-64 Twenty-seventh St., Milwau- 
kee, Wis. Bulletin 238, illustrating and describ- 
ing the Oilgear hydraulic broaching machine. 
The bulletin covers the design and construction 
of the machine in considerable detail, and con- 


tains information with regard to its efficiency 
and work-producing capacity. 

New Departure Mfg. Co., Bristol, Conn. Loose- 
leaf circulars 97 FH and 98 FH, illustrating ap- 
plications of ball bearings in drives for elevator 
worm-gearing and vertical shaft and drive pulley 
support. Bulletins 149 FE and 150 FH, illus- 
trating applications of ball bearings in drive units 
for glass tube drawing machines, and cream sep- 
arators. 


American Abrasive Metals Co,, 50 Church St., 
New York City. Catalogue containing inform- 
ation on carborundum anti-slip tile for stair 
treads, elevator landings, swimming pools, and 
general floor surfaces. <A specification guide for 
the setting of the tile both in new and repair 
work and a table of standard sizes and prices 
are included. 


Niagara Machine & Tool Works, Buffalo, N. Y., 
are publishing a series of bulletins covering the 
entire line of machines and tools for sheet-metal 
working that they manufacture. Bulletin 58 
deals with inclinable open-back power presses, 
Bulletin 59 with power presses, and Bulletin 61 
with power punch presses. Bulletins on other 
machines will follow shortly. 


Precision & Thread Grinder Mfg. Co., 1 S. 2ist 
St., Philadelphia, Pa. Circular descriptive of an 
attachment for the multi-graduated precision 
thread grinder, consisting of an extension spindle 
and housing by means of which deep internal 
grinding may be done in places that would 
otherwise be inaccessible. The circular also gives 
a price list of grinding wheels for use with this 
tool. 


Brown Instrument Co., Wayne Junction, Phila- 
delphia, Pa. Catalogue 85, illustrating and des- 
eribing Brown automatic control signaling and 
alarm instruments, adapted for low-temperature 
control up to 1000 degrees, and for high-temper- 
ature control up to 3000 degrees F. The cata- 
logue is illustrated with photographs of actual 
installations, as well as with detail photographs 
of the instruments described. 


Norma Co. of America, Anable Ave., Long 
Island City, N. Y. Booklet descriptive of the 
““Minimeter,’’ a precision measuring instrument 
which makes it commercially possible to measure 
to 0.0001 inch in manufacturing machine parts. 
It is especially applicable in the quantity produc- 
tion’ of rollers, balls, gears, rings, wrist-pins, 
push-rods, valves, disks, washers, keys, pins, 
bushings, and other ‘small parts. 


Medart Co., St Louis, Mo. Catalogue 43, en- 
titled ‘‘Lineshafting Equipment.’’ This catalogue 
covers 192 pages and includes illustrations and 
descriptions of the wide range of lineshafting 
equipment manufactured by the company—shaft- 
ing, couplings, hangers, bearings, pillow blocks, 
floor stands, pulleys, gears, sprocket chain, clutch 
pulleys, belt-tighteners, rope sheaves, and numer- 
ous other transmission accessories. 


Societe Genevoise D’Instruments de Physique, 
Geneva, Switzerland (R, Y. Ferner, representative 
in the United States, 1410 H St., N. W.. Wash- 
ington, D. C.) Catalogue 373, illustrating and 
describing the company’s high-precision screw- 
cutting lathes. Three types and sizes are shown, 
No. 2 having a capacity of 8 inches length of 
screw by 2 inches diameter; No. 3 with a capac- 
ity of 12 inches length by 2 inches diameter; 
and No. 4, for internal as well as external 
threads, with a capacity of 8 inches length of 
screw by 4 inches diameter. 7 

Skybryte Co,, 349 Bangor Bldg., Cleveland, 
Ohio. Book entitled ‘‘Daylight the Natural Dlu- 
minant,’’ containing a treatise on the reasons 
why daylight in offices and factories is the best 


illumination for all classes of work, and indi- 
cating how it can be obtained. The book should 
be of especial interest to plant owners and execu. 
tives, and may be obtained by men of this class, 
free of charge, by addressing the Skybryte Oo. 
on a business letter-head, giving the writer’s 
official title. : 


Lodge & Shipley Mach'ne Tool Co., Cincinnati, 
Ohio. Catalogue entitled ‘‘Examples of Turning 


on the Lodge & Shipley Manufacturing Lathe,’ © 


containing a study of equipment and methods, 
showing the possibilities of economic quantity 
production on the automatie or special lathe. 
The catalogue describes the Lodge & Shipley 
manufacturing lathe in detail, and contains 
illustrations showing a large number of tooling 
equipments for different classes of work, made 
from photographs taken of actual set-ups. 


General Electric Co., Schenectady, N. Y. Oat- 
alogue 6001, containing 1338 pages, 7% by 10% 
inches. This is a general catalogue, giving a 
representative list of the products of the com- 
pany, including turbines, motors, generators, 
eontrollers, switchboards, electric fans, meters, 
insulators, lamps, switches, rheostats, and other 
electric equipment. The information on supplies 
includes identification for ordering and in most 
eases prices. The publication contains a com- 
plete index to subjects, and an index to cata- 
logue numbers is also given. 


Edgar Bourquin, 1353 Main St., Waltham, Mass. 
Pamphlet 100, descriptive of the Ames lettering 
instrument and Leroy tubular pens for use in 
the production of charts, maps, drawings, data, 
etc. With .the lettering instrument the time 
consumed in placing guide lines on drawings when 
lettering titles or notes can be materially reduced. 
It can also be used for drawing cross-section 
lines and slanting lines for letters. The device 
consists of a steel frame having a celluloid disk 
that contains three rows of tapered holes and 
that can be swiveled about into different posi- 
tions. The Leroy tubular pens are designed to 
insure a uniform line; they are held in a swivel 
socket fitting a standard pen-holder. 


Metal & Thermit Corporation, 120 Broadway, 
New York City. Pamphlet 21, containing instrue- 
tions for the use of thermit in railroad shops. 
This is the fourth edition of the pamphlet, and 
contains many revisions, chief among which are 
instructions for applying important improvements 
in practice in thermit welding which have been 
developed by exhaustive research. The drawings 
and instructions illustrating and describing the 
making of thermit welds in various parts of loco- 
motive frames and other locomotive and railroad 
equipment have been completely revised to con- 
form to improved practice. The book should be 
of interest to superintendents of motive power, 
general foremen, blacksmith foremen and ther- 
mit welders. 


Skinner Chuck Co., New Britain, Conn. Bul- 
letin entitled ‘‘Questions and Answers on Chucks 
and Their Uses,’’ published in connection with 4 
booklet recently brought out by the company eD- 
titled ‘‘Chucks and Their Uses.’’ The latter 
booklet has been widely adopted by industrial 
schools and colleges for instruction purposes, and 
the present supplementary pamphlet ‘‘Questions 
and Answers’? will be found serviceable in aiding 
instructors in directing the attention of students 
to those points and principles which practice 
and experience have proved to be essential, The 
booklet will also be found of definite practical 
help to men already engaged in machine shop 
work. The company has also published an arbor 
chart, listing the arbors made by the company 
to fit any type of drill chuck, and a sheet illus- 
trating and describing the Skinner drill chucks. 
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A Method of Simultaneously Generating and Relieving the Teeth of Gear Hobs with 
a Revolving Cutter Resembling a Spur Gear 


By CHARLES O. HERB 


in a lathe or milling with a formed cutter in a mill- 
ing machine. Then, after gashing the flutes and 
heat-treating the hob to remove internal strains set up by 
the preceding operations, the teeth are relieved to provide 
peripheral and side clearance. Subsequent operations include 
hardening, tempering, and grinding. 
The main point of difference between the manufacturing 
process developed by the Simmons Method-Hob Co., Philadel- 
phia, Pa.,* and the procedure outlined is in the relieving 


Ga: hobs generally have the threads cut by chasing 


step. In the Simmons method, a standard worm thread is 
first milled on the hob in a thread milling machine by 
means of a straight-sided 
formed milling cutter. After 
heat-treating, this prelimin- 


ary thread is generated to 
the true tooth form in the 
relieving step by the action 
of a rotating cutter somewhat 
Similar to that employed on 
‘the Fellows gear shaper. 
This cutter is inclined so that 
as each tooth engages the 
work the face is in a plane 
at right angles to the helix of 
the hob thread. Thus the hob 
teeth are “generated” rather 
than “formed.” The rear 
view of one of these cutters 
is shown at A, Fig. 1. The 
teeth are of the true involute 
form and will mesh with 
Standard gears of the same 


*All the manufacturing rights of 
the Simmons Method-Hob Co. have 
been acquired by the National Tool 
Co., Detroit, Mich., since this article 


was written. Fig, 1, 


oe 
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Cutters used for generating and relieving Hob Teeth 


diametral pitch. The front face of the cutter teeth has a 
rake of about 5 degrees. d 

The relieving operation is performed in a lathe equipped 
with a standard relieving attachment and a special attach- 
ment, mounted on the carriage, which rotates the cutter 
in the correct relation to the work. Another operation of 
particular interest is the grinding of the cutter teeth, which 
is done in a machine designed especially for this purpose. 
This article will describe the different steps in the manu- 
facture of both hobs and cutters. The Simmons method is 
applicable to the manufacture of hobs of all types for pro- 
ducing the teeth of spur, helical, worm and Hindley gears, 
hacksaw blades and ratchets, 
and for milling threads and 
splines. Gear hobs may be 
made with single or multiple 
threads, and other types may 
be made with or without 
lead, and with the teeth stag- 
gered or in a straight line. 


Preliminary Operations—Drill- 
ing, Turning, and Boring 


After the round stock from 
which a hob is to be made 
has been cut to length, it is 
rough- and finish-drilled in 
a Baker vertical-spindle drill- 
ing machine. The jig illus- 
trated on the table of this 
machine in Fig. 2 is used in 
drilling stock of any diam- 
eter, and insures that the 
stock will be drilled at the 
center. As this jig is adapt- 
able to drilling many other 
kinds of work, its application 
will be described in detail. 
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The first piece of a hob lot of 
one diameter has the center 
located by means of a com- 
mon center square, after 
which it is clamped in the 
vertical vee of base A. A 
plain center B which accu- 
rately fits the bushing in the 
front end of the sliding bar 
C is then inserted in this 
bushing. The sliding bar is 
next pushed back and forth 
until the point of the center 
registers at the intersection 
of the scribed lines used in 
determining the center of the 
work. Bar C is then clamped, 
center B removed, the jig 
shifted to bring the bushing 
directly beneath the machine 
spindle, and the hole drilled. 

It will be obvious that any 
number of pieces of the same 
diameter may now be drilled 
without changing the setting 
of the sliding bar and without first scribing lines on the 
work to determine the location of the center. When the 
hole in the hob is to be 1144 inches in diameter after grind- 
ing, it is rough-drilled to %4 inch in diameter, then to 1 7/32 
inches in diameter, and finish-drilled to 1.240 inches in 
diameter. In the latter step, use is made of a three-fluted 
drill which has the lands ground in such a manner that 
a reamed finish is obtained. It is, of course, necessary to 
substitute bushings in the sliding bar of the right size to 
accommodate the larger diameter drills used in the second 
and third steps. 

The part is next mounted on an arbor in a lathe for turn- 
ing the cylindrical surface, and then placed in a drawback 
adapter which fits the collet chuck of another lathe. Both 
ends of the work are then faced, and the hole recessed for 
about one-third its length at the middle. The edges of the 
hole are also beveled slightly on each end to permit the 
seating of a 60-degree conical center in a later operation. 
In performing these steps, it is necessary to change the 
work end for end in the collet chuck. Cutting lubricant is 
supplied copiously in this as well as in all the succeeding 
machining steps. 


Fig. 2. 


Fig. 3. Gashing Straight Flutes across Hobs on an Arbor supported 


by an Index-head and Footstock 
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Jig for drilling the Bore in the Hobs 


December, 1922 

Milling the Thread and Gashing 
the Flutes 

From this stage of the 


manufacturing process and 
until the hobs leave the re- 
lieving machine, they are 
mounted three at a time on 
a hardened and ground arbor 
for the different operations. 
This results in a higher rate 
of production than would be 
possible if the hobs were 
handled individually. The 
next two operations consist of 
milling the thread in a Pratt 
& Whitney thread milling ma- 
chine, and gashing the flutes 
on a Becker milling machine. 
Hither of these operations 
may be performed first, the 
choice depending upon which 
type of machine happens to 
be ready to receive work. The 
heading illustration shows the 
thread milling machine set 
up for cutting a thread on three hobs after the flutes have 
been gashed. This is a 29-degree worm thread, and is 
produced by a staggered tooth cutter. The hobs are of 5 
diametral pitch and were milled in approximately three 
hours. 

All Simmons hobs on which the helix angle of the thread 
is less than 5 degrees are gashed, straight, that is, parallel 
to the axis. Those with a helix angle of 5 degrees or 
greater are gashed spirally or at right angles to the thread 
helix. Theoretically, the flutes of all gear hobs should be 
spiral to obtain the most efficient cutting action, but because 
most shops are not equipped for grinding spiral-gashed hobs 
as they become worn, the hobs are gashed straight until 
the helix angle becomes so great that the non-uniform cut- 
ting action of straight-fluted hobs would be unsatisfactory. 
A prime number of flutes is always cut on Simmons gear 
hobs for a purpose which will later be mentioned in con- 
nection with the relieving operation. 

For gashing the flutes, the work is supported on the 
centers of an index-head and footstock, as illustrated in 
Fig. 3, and indexed in the ordinary manner. The hobs 
illustrated are of 5 diametral pitch, and have eleven flutes. 
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Generating and relieving Hob Teeth by employing a Revolving 
Cutter and a Standard Relieving Attachment 


Fig. 4. 


December, 1922 


The cutter has an included 
angle of 33 degrees between 
the tooth faces; however, cut- 
ters with angles anywhere be. 
tween 20 and 40 degrees are 
used. The cutting time for 
this operation was two and 
one half hours, only one cut 
being taken across each flute. 


Heat-treating to Relieve 
Internal Strains 


The hobs are next packed 
in containers with pulverized 
willow charcoal for anneal- 
ing. They are heated to from 
1550 to 1660 degrees F. in a 
Leeds & Northrup electric 
furnace, and allowed to cool 
in the container. They are 
then removed from the con- 
tainer and heated slowly to 
from 1300 to 1350 degrees F., 
this heat being maintained 
for one-half hour, after which 
they are cooled in dry air. 
While they are cooling, special care is taken to protect the 
hobs from cold drafts and a chilled floor. 


Fig. 5, 


The Generating Mechanism 


The generating and relieving operation is performed on 
a Hendey 24-inch lathe equipped with a Hendey Style D 
relieving attachment, and the Simmons special attachment 
previously mentioned, which may be seen in Fig. 4. It con- 
sists essentially of a cutter-head A, mounted on a special 
cross-slide of the lathe and a unit attached to the front of 
the carriage for transmitting the rotary motion to the 
cutter. Power is delivered to this unit by means of a 
gear on the headstock spindle directly in back of the face- 
plate which meshes with idler gear H on bracket B. This 
idler gear, in turn, drives a gear K on the forward end of 
the large screw (0, Fig. 5, which is also designated by the 
letter C in Fig. 6. 

From this screw, power is transmitted through worm- 
wheel D and sliding shaft #. At the cutter-head end of the 
sliding shaft is an integral bevel gear which meshes with 
a second bevel gear on the lower end of cutter-shaft F. By 
designing shaft H# to slide through worm-wheel D the cutter 
may be moved toward the work at the same time that the 
carriage is operated along the ways of the bed, either by 
hand or by means 
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Front View of the Special Hob-tooth Generating Attachment, 
showing the Driving Gear disengaged 
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work again, its teeth will 
always properly engage the 
spaces between the hob teeth. 
This is certain, because the 
rotation of the cutter and the 
rotation of the hob are always 
correlated. When the car- 
riage is moved along the bed, 
the cutter rotates faster than 
when the carriage is station- 
ary, due to the rolling of 
worm-wheel D on screw (C. 


Generating and Relieving 
Gear Hobs 


In arranging the generat- 
ing attachment for an opera- 
tion, the helix angle of the 
hob teeth is first determined 
and then the cutter-head is 
swiveled in its bracket to this 
angle and clamped by means 
of nuts on bolts at the rear 
of the head. Graduations at 
G, Fig. 4, insure a close set- 
ting. Shims are placed be- 
neath the cutter to raise it so that a radial center line 
through each tooth at the top cutting edge will be on the 
same horizontal plane as the axis of the work when the 
tooth center line also coincides with the helical center 
line of a space between two hob teeth. The dog on the 
work-arbor is then clamped to the faceplate, and one tooth 
of the cutter is meshed between the teeth of the hob and 
fed to depth, after which the cutter is clamped in position. 

The relieving attachment at the rear of the machine is 
next set to move the cross-slide of the lathe in and out so 
that the cutter will form a peripheral, side, and bottom 
relief on the hob teeth. The number of these reciprocations 
per. revolution of the work is one-half the number of flutes, 
and the cutter is withdrawn sufficiently so that when it 
again contacts with the hob teeth it has skipped one flute, 
and thus cuts alternate rows of teeth. A micrometer stop— 
provides an accurate means of controlling the stroke of the 
cutter-head. By machining alternate rows of teeth in this 
manner there is ample time to again feed the cutter to the 
cutting point after it has been withdrawn. 

The teeth that are skipped on the first revolution of the 
hob are generated and relieved during the second revolu- 
tion. If the hobs had an even number of flutes, this pro- 
cedure could not be followed, and it is for this reason that 
all Simmons hobs are 


of the feeding mech- 
anism. The gear at 
the end of screw C 
is chosen to suit the 
cutter and has two 
and one-half times 
as many teeth as are 
in the cutter. 

After the cutter 
has been set properly 
relative to the hob 
teeth and _ gashes, 
and the dog on one 
end of the work- 
arbor has been 
clamped to the face- 
plate to eliminate 
lost motion, if the 
cutter is moved away 
from the work, along 
the bed, and then 
forward toward the 


| PX 
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Fig. 6, 


Cross-sectional View through the Cutter-head and Driving Unit of the 
Special Generating Attachment 


made with an un- 
even number of 
flutes. Three cuts 
are taken across the 
hobs with the same 
cutter—two rough- 
ing and one finishing 
cut. The hobs illus- 
trated in Fig. 4 are 
for cutting 8 diam- 
etral pitch, spur or 
spiral gears of 14% 
degrees. pressure 
angle, and they have 


eleven gashes. The 

Bante relieving attachment 

is set for operating 
five and one-half 

° times per revolution 


Machinery of the work. In this 


case, the helix angle 
of the hob teeth is 
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2 degrees 26 minutes, 
and hence the cutter- 
head is swung to this 
angle. 

During the first 
and second cuts the 
carriage is fed 0.010 
inch per revolution 
of the work, while 
during the finishing 
cut the feed is pref- 
erably 0.005 inch 
per revolution, the 
work in each case 
revolving about six- 
teen times per min- 
ute. The amount of 
peripheral relief is 34 
inch per complete 
revolution of the 
work; that is, if the 
relieving cutter were 
permitted to cut an 
uninterrupted spiral, 
the lead of this spiral 
per revolution of the work would be % inch. The diameter 
of the hob has no influence on the selection of the generat- 
ing and relieving cutter. These three hobs are generated 
and relieved in approximately four hours. 


Bigs 7s 


Generating and Relieving Other Types of Hobs 


The procedure in generating and relieving hobs for com- 
mon worm-gears is similar to that outlined, but for Hind- 
ley worm-gears the lathe carriage is stationary, and the 
rotating cutter is automatically fed into the work to the 
required depth. Hobs having no lead, such as those for 
threads, or hacksaw blades, come to the generating and 
relieving machine without a preliminary thread milling 
operation, the teeth being completely generated and relieved 
in this step. A cutter for producing a hob for Briggs pipe 
threads is shown at B in Fig. 1. The cutter at D is for 
producing hobs for hacksaw blades. As these hobs are with- 
out lead, the cutter does not rotate in generating and re 
lieving, except as it is revolved by the action of worm- 
wheel D, Fig. 6, in running along screv C when the carriage 
is fed along the bed. For this reason, the idler gear H, 
Fig. 4, is replaced by bar L, Fig. 5, which has a special 
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Fig, 8. Grinding the Tooth Faces 
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View of the Hardening Room, showing a Hob being removed from the High- 
temperature Chamber of the Muffle Furnace 


December, 1922 


tooth at the front 
end engaging the 
teeth on gear K. The 
bar is clamped in 
this position to pre- 
vent the screw from 
revolving during an 
operation. The cut. 
ter is fed only once 
across the hobs in 
producing thread 
milling and  hack- 
saw blade hobs. 
Hobs having no 


successive rows of 
teeth staggered, as 
on hacksaw blade 
hobs, can be conveni- 
ently made with an 
even number of 
flutes. In this case 
the relieving mech- 
anism 
so that the cutter 


engages alternate rows of teeth, but the intermediate rows 


are not machined until after the cutter has been traversed 
the length of the hobs. 
is then loosened and swiveled sufficiently so that when 
clamped again and revolved, the cutter teeth will engage 


lead, but with the . 


is again set. 


The front section of the faceplate 


the intermediate rows of hob teeth. On a sixteen-flute hob, 


the faceplate would be indexed 1/16 revolution. This adjust- 
ment is facilitated by graduations on the faceplate. 

The cutter must also be indexed one-half the circular 
pitch of the teeth to properly engage the teeth in the second 
series of rows. The indexing of the cutter is accomplished 
by unclamping gear K, turning it a sufficient amount, and 
then clamping it again. The cutter illustrated at C, Fig. 1, 
is employed for producing hobs for splining an automobile 
transmission shaft. The rounded teeth of hobs made by 
means of this cutter have a radius of % inch. The small 
recesses on the teeth of the cutter break up the chips in 
the generating and relieving operation. 


Broaching, Hardening, and Tempering 


A keyway is broached in the holes of the hobs as they 
leave the relieving machine, after which the hobs are 
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Fig. 9. Hobbing the Cutter Teeth 


| December, 1922 
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Fig. 10, Design of the Teeth on a Cutter for Spur- and Spiral-gear Hobs 


taken to a stamping machine, where the dimensions, type 
and similar information are stamped on one end. All high- 
speed steel hobs are then hardened in the special three- 
compartment furnace seen in the. foreground in Fig. 7. 
This furnace is of the muffle type and has an atmospheric 
control. It may use either gas or oil for fuel, the former 
being used in this installation. There are two burners on 
each side of the furnace and a pilot light on the left-hand 
side. 

The hobs are given a preliminary heating in, the com- 
partment at the top of the furnace in which a quantity of 
hobs may be placed at one time. They are heated slowly 
in this chamber until they reach a temperature of approxi- 
mately 650 degrees F., and are then removed to the inter- 
mediate chamber which is heated to about 1650 degrees F. 
The hobs remain in this chamber for about four and one- 
half minutes and are then finally placed in the high-tem- 
perature compartment, the approximate temperature of 
which depends upon the steel, but which ranges from 2250 
to 2400 degrees F. They also remain in this compartment 
for about four and one-half minutes. 

While in both the intermediate and the high-tem- 
perature chambers, the hob is supported on a bar which 
is revolved continuously in the hands of the attendant. 
The heating of the high-temperature compartment to 2300 
degrees F. from the normal room temperature, consumes 
about 410 cubic feet of gas, and takes about 1 hour and 45 
minutes. For the maintenance of this temperature, about 
260 cubic feet of gas per hour is consumed. The design of 
the furnace is such that when the high-temperature chamber 
reaches the desired temperature, the intermediate and low- 
temperature chambers also reach the desired temperature. 

When the hobs are removed from the high-temperature 
chamber they are quenched in oil heated to 300 degrees F. 

They are then allowed to cool in a receptacle which pro- 
tects them from drafts. After cooling, the hobs are tem- 
pered by reheating to a temperature of 1050 degrees F. 
in a Leeds & Northrup electric furnace, and again per- 
mitted to cool in dry air. Carbon-steel hobs are hardened 
by quenching in oil, after having been heated to from 1450 
to 1540 degrees F. in the electric furnace, and they are 
then tempered by heating to from 350 to 450 degrees F. 
in the same furnace and cooling in dry air. 

After tempering, the hobs are free from scale, but they 
are of a bluish black color. They are cleaned to a gray 
color by a sand-blasting operation in which steam of 90 
pounds pressure and powdered sand are used; this operation 
is called the “mud bath,” because it is essentially a scouring 
or cleaning process. 


Final Grinding Operations 


After the mud bath, a number of dry grinding operations 
are performed on each hob, a B. & S. No. 13 universal 
grinding machine being used. The first step consists of 
grinding the hole; during this operation one end of the 
hob is seated on a conical center in the index-head by 
means of the 60-degree bevel which was machined at the 
edge of the hole in the boring step and which was polished 
after tempering. The other end of the hob is supported 
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by a steadyrest. With this set-up it is necessary to turn 
the hob end for end in order to grind both ends of the 
hole. The internal grinding attachment is, of course, 
mounted on the machine. 

The external grinding attachment is then mounted on 
the machine, and the hob is placed on a drawback adapter 
for grinding the hub face and the narrow shoulder on 
each end. These shoulders provide a means of accurately 
setting up the hob in hobbing machines. Finally, the hob 
is mounted on an arbor, as illustrated in Fig. 8, for grind- 


_ing the face of the teeth. This is done by traversing the 


work past the wheel and indexing for each flute. Both 
straight- and spiral-gashed flutes can be ground on this 
machine. Every hob is later tried out in a hobbing ma- 
chine, and the work produced is checked to determine the 
accuracy of the hob. 


Design of Hob Cutters 


Cutters for producing gear hobs of from 3 to 7 diametral 
pitch are made about 6 inches in diameter, and those for 
hobs of 8 diametral pitch or over are about 4 inches in 
diameter, the exact diameter depending upon the number 
of teeth and the diametral pitch. Cutters for thread-mill- 
ing and hacksaw-blade hobs are also made 4 inches in 
diameter. Dimension A, Fig. 10, represents the width of 
tooth allowed for regrinding gear hobs, and is 4 inch. 
Angle B is 20 degrees on all hobs, and angle C, 45 degrees 
on gear hobs only. On other hobs, the surface of relief is 
continued to the back of the hob. Angle D, as previously 


_mentioned, is usually 5 degrees for gear hobs, and 10 de- 


grees for thread-milling and hacksaw-blade hobs. 

It will be seen from this illustration that the depth of 
the tooth remains the same as the tooth faces are re- 
ground, but as the pitch diameter of the teeth also remains 
the same, the tooth addendum is decreased, and the de- 
dendum increased. In order to compensate for the differ- 
ence that will exist in a new and a nearly worn out hob, 
the plane where a cross-section through a tooth is of stand- 
ard dimensions, is located one-half of the distance-A from 
the tooth face, before any regrinding. About 0.001 inch of 
stock is removed from the cutter teeth in sharpening, and 
each cutter will produce from 200 to 240 hobs. 

The cutters are made from forged disks, it having been 
found more satisfactory to purchase the disks in this form 


Fig. 11, 


Special Machine designed for grinding the Profile of the 
Cutter Teeth 
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than to cut them from bar stock. The disks are rough- 
drilled by using the fixture illustrated in Fig. 2, rough-faced 
on both sides, ,and rough-turned in a lathe, given an an- 
nealing similar to that described in connection with the 
hobs, and then permitted to season. The next step con- 
sists of finish-boring, finish-facing both sides and finish- 
turning the peripheral surfaces to the required angles. 

The teeth of the cutter are hobbed in a specially adapted 
Lees-Bradner hobbing machine set up as shown in Fig. 9. 
The operation is standard, except that in order to hob 
out the teeth according, to angle B, Fig. 10, it is necessary 
te feed the hob a predetermined amount toward the cutter 
as the cutter is fed past it. This feeding movement is 
obtained by gearing the work-spindle of the machine to the 
shaft that actuates the hob slide. The operation requires 
a special hob, corrected to compensate for the angular cut 
that it takes, the correction being made by grinding. The 
cutter is next placed in a lathe for machining the rake 
angle D and cutting recess H to provide a clearance for 
the grinding wheel in a later operation. The cutter is 
then subjected to the same hardening and tempering treat- 
ment as the hobs and permitted to season before being bright- 
ened by the mud bath. 


Grinding Operations on the Cutter 


The cutters are ground all over. The first step con- 
sists of rough-grinding the sides, rake, and hole, and is 
performed on the B. & S. grinding machine previously re- 
ferred to, after which it is finish-ground on the same ma- 
chine. In grinding the hole, the cutter is clamped to the 
faceplate, after being trued by means of an indicator. For 
the other grinding operations, it is held on a special arbor 
and also set up by means of an indicator. 

The machine illustrated 'in Fig. 11 was designed and built 
especially for grinding the tooth profiles. The cutter A 
is placed on the spindle of a housing which slides along a 
way on bracket B when handle C is revolved. Simultane- 
ously with the traversing of the housing, the work-spindle 
is given a rotary movement by means of a wire held taut 
between brackets D at the front and rear of bracket B. 
This wire is wrapped tightly around the cylindrical sur- 
face E# of the work-spindle, causing the spindle to turn 
when its housing is moved along bracket B. The work- 
spindle is swiveled in its housing to the angle at which 
the cutter teeth are machined, which in the case illustrated, 
is 20 degrees. Graduations on the housing facilitate this 
setting. 

In, mounting a cutter on the work-spindle, it is accu- 
rately indexed by means of the worm and worm-wheel mech- 
anism at the right-hand end of the machine, to bring 
the grinding wheel into proper contact with a _ tooth. 
This mechanism is also employed to index the cutter for 
grinding all the teeth. The 192-tooth worm-wheel fF and 
a vernier permit indexing of the work to one thirty-thous- 
andths of an inch on a 4-inch diametral pitch cutter. Bracket 
B is mounted on a vertical slide which is adjustable to suit 
any diameter of cutter. 

The first cut is taken on the bottom of the tooth spaces 
by the flat edge of the wheel which is dressed to a trun- 
cated wedge having an included angle equal to the pressure 
angle of the teeth. When this cut has been taken around 
the entire cutter, the cutter is indexed slightly to bring one 
side of a tooth in contact with a side of the truncated wedge. 
The desired involute is then ground on this side of each 
tooth as handle C is revolved, due to the rotary movement 
of the work-spindle. The cutter is, of course, indexed one 
tooth after each traverse of the work-spindle housing. The 
opposite side of each tooth is next ground by indexing the 
cutter slightly to bring it in contact with the opposite side 
of the truncated wedge. In this operation the vertical 
center line of the grinding wheel passes midway between 
the portion of the cutter teeth which is relieved 20 degrees. 

About 0.0015 inch of stock is removed from the bottoms 
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and sides of the teeth, after which they are again seasoned 
before finish-grinding. In the latter operation the process 
is the same as in the preliminary grinding, and about the 
same amount of stock is removed until the teeth are ground 
to size. Before the work is removed from the machine, 
the operator must be able to produce only a bare trace of 
a spark on each tooth without a noticeable change in the 
sound of the grinding. The teeth are then checked by 
means of vernier gear-tooth calipers, and the root diam- 
eter is measured. After that a dummy hob is cut from 
close-grained cast iron and checked. It has been found 
that the greater the amount of seasoning given a cutter 
between the different operations, the more satisfactory its 
service will be. 


Dressing the Wheel for Different Tooth Forms 


In the foregoing description of grinding the cutter teeth, 
it was assumed that the cutter had standard involute teeth 
of 14% degrees pressure angle. If the pressure is other 
than 14% degrees, bracket B is swiveled on its slide to 
compensate for the difference. In grinding cutters of hobs 
for gears that are to mesh with gears produced by B. & S. 
form cutters, or on Fellows gear shapers, the grinding 
wheel is dressed in a special manner by means of a truing 
diamond controlled by a mechanism, mounted on the 
machine at G. The wheel must also be dressed similarly 
to suit special tooth forms. 


* * * 


COMMERCIAL STANDARDS FOR TAPS AND DIES 


Several years ago the Tap and Die Institute, 116-120 W. 
32nd St., New York City, realized that there was a definite 
demand among users of taps and dies for a greater degree 
of uniformity in these tools. A comprehensive work of 
standardization was therefore begun, and as a result a num- 
ber of standard tables relating to taps, drill sizes, and cham- 
fers on dies have been prepared and adopted. The more 
important of these standards are incorporated in a pamphlet 
recently published by the Tap and Die Institute and are 
presented by the Institute to the trade. Many other stan- 
dardized dimensions of taps and dies not shown in this 
pamphlet will be found in the trade catalogues of the various 
manufacturers of taps and dies. This work of standardi- 
zation is continually going on and from time to time addi- 
tional standards will be adopted. The tables in the pam- 
phlet mentioned cover dimensions of hand taps and pipe 
taps; commercial tolerances for hand taps, pulley taps, 
machine screw taps, and nut and tapper taps; tap drill 
sizes; and a table of chamfer on dies. Where tolerances 
are given, it is understood that these are commercial toler- 
ances for taps, the figures representing the measurements 
of the taps themselves and not the tapped hole. 


% * * 


HARDENING STEEL WITHOUT SCALING 


Processes for hardening steel without scaling have had 
much attention in England during recent years. One of the 
most successful hardening furnaces that meets these re- 
quirements is that made under the Walters patents. In 
this furnace the work is suspended in a vertical tubular 
muffle heated by an electric resistance winding of nichrome. 
The atmosphere in the heating space is coal gas, which is 
admitted to the lower end of the muffle and escapes slowly 
through an outlet near the top. The atmosphere therefore 
is non-oxidizing and in fact, slightly reducing. "When the 
work has reached the required temperature, it is dropped 
straight into a quenching tank without coming in contact 
with atmospheric oxygen. The result is a surface quite 
free from pits or scaling. At present the furnace is in use 
chiefly in tool-rooms and for laboratory purposes, but larger 
furnaces have been used with great success in the hardening 
of crankshafts, rolls and other heavy work up to 200 pounds. 
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Equipment for Making Die-castings 


Applications of Die-castings—General Principles of Die-casting Machines—Points on the Design 
of Parts to be Die-cast—First of a Series of Articles 


By A. G. CARMAN, Chief Metallurgist, Franklin Die-Casting Corporation, Syracuse, N. Y. 


substitute for accurately machined castings or forgings 

where the requirements placed on the parts are not 
too severe for the metals that are commercially adapted to 
the die-casting process. Die-castings may be defined as 
castings produced by forcing molten metal into metallic dies 
by a force greater than atmospheric pressure. This defini- 
tion differentiates them from the class of castings made by 
the permanent mold process, often referred to as die- 
castings. 

Die-castings are uniform accurate, and cheap, equal to 
the product of a skilled workman, but produced by unskilled 
labor. Their advantage over machined parts is due to the 
rapidity with which they are produced and the relatively 
small amount of labor necessary after they are cast to pro- 
duce a finished piece ready to be assembled. The principal 
reason that die-castings are not used in much larger quan- 
tities than they are is that the attention of engineers has not 
been called sufficiently to their advantages from a mechan- 
ical as well as an economical standpoint. 

A brief description of the process by which die-castings 
are produced, covering the machines and their operation; 
the dies, their construction and operation; and the metals, 
their chemical and physical properties, will contribute to 
a better understanding of the possibilities of die-castings 
and their application to the requirements of various in- 
dustries. It is not the intention to give a description of 
the specially designed automatic machines, which have 
only a limited field, being confined to smaller castings re- 
quired in very large quantities, but rather to describe the 
simpler die-casting machines with the idea of dealing with 
the general principles of the die-casting process. 


[) sivstitate tor are rapidly becoming recognized as a 


Die-casting Equipment 


The die-casting equipment consists of a cast-iron heating 
pot for the metal, located at a convenient distance from 
the die-casting machine. The metal in this pot is heated 


by gas, and is kept slightly above the melting point by 
regulating the heat and by occasionally adding new metal 
to take the place of that used in making the castings. 

The casting machines proper are of two general types, 
the plunger type and the compressed air type. The plunger 
type consists of a cast-iron container for the metal heated 
by gas. In this container is submerged a rectangular or 
cylindrical chamber fitted with a plunger. This chamber 
has two openings, one of which is located in the side or 
bottom, just at the end of the plunger when it is drawn 
back preparatory to forcing the metal into the die. This 
allows enough metal to enter the chamber by gravity to 
make the casting. When the plunger is forced forward, 
it closes the opening, and the metal is forced from the 
chamber through the second opening into the die. The 
plunger may be actuated by hand, with a long lever, by 
compressed air, by steam, or by any other suitable power 
which will supply a heavy, rapid pressure. This type of 
machine is suitable for casting metals having melting 
points below 800 or 900 degrees F., and having only slight 
corrosive action on the castsiron plunger. 

The compressed air type of die-casting machine consists 
of an air-tight cast-iron chamber for the metal, suitably 
heated to keep the metal at the desired temperature. This 
chamber is connected with the die by one opening and with 
the compressed air line by another. In the latter opening a 
valve is fitted with a lever for the sudden release of the air 
into the metal chamber. This valve also permits of a grad- 
ual decrease of the pressure on the metal after it has 
filled the die. This type of machine may be used on metals 
cast by the plunger type, but is especially suitable for 
metals that cannot be cast in the plunger type of machine 
on account of their high melting point or corrosive action 
on the cast-iron plunger. The air pressure used may vary 
from 150 to 500 pounds per square inch, depending upon 
the size and shape of the casting and other conditions 
under which the casting is made. 
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Fig, 1. Plunger Die-casting Machine with Tilting Vise in Vertical 
Position 

The die is attached and held firmly to the pressure cham- 
ber by a vise. This consists essentially of two rectangular 
plates having the two surfaces facing each other held 
parallel by four legs which hold the lower steel plate 
rigidly in place but allow the upper cast-iron plate to move 
backward and forward. The two plates form the supports 
for the two halves of the die and, by means of a lever 
and toggle joint attached to the upper plate, serve to lock 
the two parts of the die securely together while the casting 
is: being formed, and to separate the halves of the die for 
removing the finished casting. The lower plate has an 
opening with a nozzle which fits perfectly the nozzle of 
the pressure chamber for the admission of the metal to 
the die. 

The vises are of two general types, horizontal and tilting. 
The horizontal type, shown in the heading illustration, is 
placed at the side of the machine, and by means of four 
legs allows the plates carrying one half of the die to move 
only in a horizontal direction for the casting process. The 
tilting type of vise, illustrated in Figs. 1 and 2, is fast- 
ened to the casting machine by a hinge which allows 
the vise to assume a vertical position (see 
Fig. 1) while the casting is being formed 
and a horizontal position (see Fig. 2) while 
the die is being opened and the casting re- 
moved. The horizontal type is. especially 
suitable for automatic power machines. 
while, in general, the tilting type is more 
suitable for hand-operated machines. 


Die-casting Dies 


The die is by far the most important part 
of the casting equipment. It requires con- 
siderable ability and experience in die con- 
struction to so design the location of the 
gate, cores, vents, and other details, that 
everything in the construction will add to 
the rapid production of perfect castings 
when the die is placed in operation. In ad- 
dition, skilled machinists, experienced in 
die construction, are required to carry out 
the design faithfully in the construction of 
the die. When it is considered that a single 
die may cost from $200 to $2000, and that a 
small error may ruin it, the importance 


Fig. 2. 
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of skilled workmanship will be realized. The dies are 
made of a high-grade tcol steel for the lower melting point 
alloys, and of a high-grade chrome steel for aluminum alloys. 

A die-casting die consists essentially of two parts, held 
in their proper relation to each other by dowel-pins. In 
the center of the die is a depression or depressions, an 
exact duplicate of the casting desired, allowing, of course, 
for the shrinkage in the metal. Leading to this depression 
is an inlet through the lower plate for the admission of the 
metal. The depression may be located wholly in either one 
of the two parts of the die, or it may be located partly in 
one and partly in the other. In any case, the parting line 
must be so located that when the two parts are separated 
the casting can be easily removed. 


Cores in Die-casting Dies 


Some dies have cores B (Fig. 2) to form holes or de- 
pressions in the castings where they require it. These 
cores may be stationary, if they are parallel with the direc- 
tion in which the parts of the die move when being opened, 
but must be movable when they are not parallel with that 
direction. Small cores are operated by small levers, and 
are locked in place by a toggle joint to keep the metal under 
pressure from forcing them back when the casting is made. 
Large cores are operated by a rack and pinion, and may be 
locked in place by dowel-pins whenever the core does not 
have to be drawn before the die is opened. Still other 
castings require slides in the die to form special surfaces; 
these also are usually held in place by dowel-pins while the 
casting is being made. The die is fastened rigidly to the 
vise by screws, the upper half A to the movable upper plate ) 
and the lower half to the lower plate. 

Some dies operate best when heated; this is accomplished 
by means of torches directed on the surface of the die. 
Others operate best when a cooling system is applied, either 
by means of a current of air, or by circulating water through 
channels in the die. There is no rule for determining the 
conditions under which the dies work best; they must be 
experimented with when they are placed in operation. 

After the casting has been formed, the die opened, and 
the cores and slides drawn, it is removed from the die by 
means of ejector-pins. These are small rods fastened to 
a plate moved by a rack and pinion, by means of handle C. 
The ejector-pins pass through the upper part of the 
die and extend flush with the surface of the casting de 
pression when pulled back as far as possible. When moved 
forward by the pinion, they extend into the depression. It 
is necessary that the pins be so located that the ejection of 
the casting will not strain the metal, which is still hot. 


Plunger Die-casting Machine with Tilting Vise in Horizontal Position 
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As the metal is forced into the die, it is 
necessary to provide a means of escape for 
the air contained in the depression of the 
die and the passage to the compression cham- 
ber; if this is not done, the air will be 
trapped in the metal and the castings will 
not be sound. This escape is provided for 
either by small grooves machined in the 
parting of the die, or by removing the air 
from the die by a vacuum pump just prior 
to the admission of the metal. The former 
method is the one most commonly used. 


Inspection and Trimming of Die-castings 


After the castings leave the foundry, they 
are taken to the trimming room where they 
are inspected, the fins removed, holes tapped, 
and any additional work necessary to pre 
pare the casting for assembly. If castings 
require polishing, this is also done in this 
room. The equipment of this room consists 
of drilling machines, grinding and polishing wheels, band 
saws, punch presses, lathes, etc. Fig. 3 shows a small por- 
tion of the trimming room. From the trimming room the 
finished castings are taken to the shipping department 
where they are packed ready for shipment. 


Fig. 3. 


Designing Parts to be Die-cast 


In considering die-cast finished parts, there are certain 
general points, which if borne in mind by designers, will 
result in better service, a higher grade of castings and in- 
creased production. Under-cuts or recesses in the castings 
should be avoided. In many cases, it is, of course, possible 
to use collapsible cores for under-cuts and recesses, but 
this increases the cost of both the die and the casting pro- 
cess. A slight draft is desirable, especially in the die-casting 
of aluminum alloys. It is cheaper to cast raised letters 
than depressed ones, since for the former, it is necessary 
only to stamp or engrave the letters in the die, while in 
the latter the surface surrounding the letters must be cut 

“away. However, the use of both kinds of letters is prac- 
ticable. The sections of die-castings should be as uniform 
as possible, and small fillets should be added wherever there 
are sharp corners. 


General Application of Die-castings 


Die-castings are not intended to take the place of the 
parts produced in power presses or automatic machines, or 
of forgings requiring little machine work; they are in- 
tended especially for intricate parts requiring a considerable 
amount of high-grade machine work. Such castings, in 


Fig. 4. Examples of Parts made by the Die-casting Process 
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Trimming Room where Die-castings are inspected and the Fins removed 


order to be made most profitably, must be required, ready 
for assembling, in large quantities, at least in lots of thous- 
ands, and still better, in 100,000 lots. 

As the physical characteristics of the metals for die-cast- 
ings closely resemble those of cast iron, die-castings readily 
replace parts usually machined from that metal, and may 
even supplant brass or steel, with proper changes in design. 
The low fusion temperature of the die-cast metals also 
makes it possible to incorporate steel, copper, or brass in- 
serts at points requiring special strength and wearing quali- 
ties. 

At present, by far the largest number of die-castings are 
used in the automobile industry, but a great many are also 
used for electrical equipment. Many miscellaneous parts 
are employed for household utensils, dental apparatus, pho- 
nographs, safety razors, sewing machines, vacuum cleaners, 
washing machines, and many other devices in general use 
in the home, office, and factory. 

Fig. 4 shows a number of parts, which will give an idea 
of the diversified purposes for which die-castings are used. 
A igs a mounting used on automobiles; B, an automobile 
friction wheel; (C, a frame for a ticketing machine for de 
partment stores; D, a frame for dental equipment; EF, a part 
for a cream separator; F, an accelerator guide for automo- 
biles; G@, a reel for electrical equipment; H, a measuring 
roll for a cloth-measuring machine; J, a jeweller’s casting 
flask; J, a stamp case for office equipment apparatus; K, a 
part for dental equipment; L, a split gear for knitting ma- 
chines; M, a locking boss for an airplane; and N an index- 
ing quadrant for a meat-slicing machine. The parts, A, B, 
D, F, G, K, and M are cast from aluminum. 
base metal; parts C, J, J, L, and N from 
zinc-base metal; and # and H from tin-base 
metal. 

Subsequent installments of this series of 
articles will deal with die construction, 
showing the methods used in the design of 
dies for many different purposes, including 
wheels having raised letters, figures, or 
characters on their periphery, dies for. in- 
strument housings, dies for venturi tubes 
for gas-engine mixing chambers, and dies 
for door checks. Another article will deal 
with the metals used in die-casting, giving 
definite compositions, and will also contain 
the possible limits for different types of 
die-castings, and other information of par- 
ticular value to those who contemplate the 
use of die-castings in machines or devices 
of their manufacture. The entire series 
will present a comprehensive treatise on 
the subject of die-casting. 


MACHINERY 


December, 1922 


Follow-die for Switch Plates 


By GEORGE W. WILDER 


WITCH plates like the one shown at A, Fig. 1, are used 

on the walls and floors of houses to cover electric 

switches. The brass stock from which this type of 
plate is made is 0.017 inch thick. As shown, there are four 
pierced holes in the plate and the outer edges are bent 
down to give the work a beveled appearance. The work is 
shown drawn to a larger scale than the die. The two larger 
holes in plate A are for the switch buttons, while the two 
small holes receive the fastening screws. The plates are 
given a brush finish, and the corners are required to be 
stamped sharp on the outside. The various parts of a fol- 
low-die used to pierce, stamp, and trim the plates from the 
strip stock are shown in the sectional view, Fig. 2. 
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SECTION X-X 
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The method of production before this die was made con- 
sisted of first cutting the metal up and piercing the holes 
to the proper size and in their correct positions. The plates 
were next stacked in boxes which were trucked to the 
stamping room, where they were fed, one at a time, under a 
drop-hammer, which stamped them to the desired shape. 
After this operation the plates were again stacked and 
trucked back to the press room where they were fed by 
hand, one at a time, into a trimming die. It is important 
that the faces of the plates should not become dented or 
nicked, as this would prolong the buffing operation, and if 
the dent is too deep to be removed by buffing, the plate 
must be scrapped. It will be seen, therefore, that it was 
necessary to catch the plates as they came from the trim- 
ming die, and stack them again, in order to prevent them 
from becoming dented. 

The follow-die shown in Fig. 2 was so designed that one 


Follow-die equipped with Stacking Device 


operator could attend to ail operations on the plates except 
buffing. In order to accomplish this, a catching and stack- 
ing device was necessary. The device developed to perform 
this operation is shown at B in Fig. 1, attached to the die. 
It is commonly referred to by the operators as the “cobbing” 
chute. The die is of the open sub-press type of construction, 
and the successive operations pierce, stamp, and trim the 
work. The stamping operation forces some of the metal 
below the top surface of the strip stock, thus forming a 
projection on the under side. It is therefore necessary to 
arrange for lifting the stamped portion out of the die and 
providing clearance for the stamped portion when the metal 
is lowered again in the succeeding position. 

The operation is as follows: 
The metal is started at the 
left and fed under plate A, Fig. 
2, until the entering end is flush 
with the right-hand edge of the 
plate. The roll feed is then 
engaged and the press started. 
As the ram descends, stripper 
B, which supports the piercing 
punch C and receives its tension 
from springs D (only one of 
which is shown), engages the 
metal between it and the spring ~ 
pad #, which, in turn, receives 
its tension from springs Ff. The 
stock is then carried down into 
contact with the top of die G. 
where it is pierced by punch (C. 
The scrap passes out through a 
hole in the die-block. As the 
ram ascends, stripper B strips 
the metal from the piercing 
punch C, and spring pad # lifts 
the metal up high enough so 
that it will clear the forming 
die H. 

For clearness the smaller 
punch which pierces the screw 
hole is not shown, but it should 
be borne in mind that all four 
piercing punches are in line and 
held in the same manner as 
punch C; Fig. 2 shows only a 
cross-section. taken through one 
of the punches. 

The strip is again fed forward, and on the next stroke 
the metal is engaged between the forming pad J and the 
forming punch kK. When in this position, the stock is 
located by the forming pegs at the center of pad J, which 
act as pilots. All four forming pegs are held in plate M 
in the same manner. The forming pad J is supported by 
three springs N so that the metal, when it is drawn over 
the beveled edge of the die H, will have no tendency to 
wrinkle or pull. The stock is also kept from wrinkling 
by the spring pad P, which holds the surrounding stock 
between its lower face and the die H. This pad is held 
in place by screws Q and receives its tension from springs R. 

At first, much difficulty was experienced in forming sharp 
corners on the outside of the plate, but this was overcome 
by making the punch as shown in the enlarged section at S. 
The ridge around the edge of the punch was ground from 
0.004 to 0.005 inch higher than the major face of the punch, 
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and about 0.040 to 0.050 inch in width. This ridge forces 
the metal out so that it fills in the space in the die (and 
sometimes throws a slight “fin,” which is removed in the 
buffing operation), making a sharp corner where otherwise 
there would be a round corner having a radius equal to the 
thickness of the metal. As the ram ascends, the springs N 
force the pad J up, which, in turn, lifts the formed plate up 
so that it can be fed across the die H without catching 
on the corners of the die recess. The pad J bottoms on the 
steel plate M, which receives the extreme pressure at the 
end of the downward stroke. 

The metal is again fed forward, so that at the third stroke 
oi the press the holes pierced in the first position are in 
line with pilots 7. The plate is trimmed as the punch V 
enters the die U. The punch V has a formed plate W of soft 
steel fastened to it which fits the work. This form is removed 
when the punch is being ground. As the distance between 
the centers of the piercing and forming dies is equal to two 
blanks plus the bridging, it was necessary to cut a clear- 
ance at X to receive the impression made in the stock by 
punch K. As the ram ascends, the metal is stripped from 
the punch by the stripper plate Y, which is beveled at its 
front end to eliminate any tendency for the metal to catch 
or stick when being fed forward. 

The plate, when trimmed, passes down through the die 
bed into the cobbing chute B, Fig. 1, which is fastened to 
the bolster plate by four angle-irons ©. The cobbing is 
started by placing friction spring D up as far as it will 
g0 in chute B and filling the remaining space between it 
and the die with plates. Then when a plate is trimmed, 


it is forced through the die, and presses the friction spring 
D down a distance approximately equal to the thickness of 
The chute is bent to an angle of slightly less 


the plate. 


MACHINERY 


Sectional View of the Follow-die for piercing, forming and trimming Switch Plates 
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than 90 degrees, and after the 
plates are cobbed beyond this 
bend, the friction spring may 
be removed, and the plates 
taken out in small stacks and 
put in boxes near the operator. 

The sectional view of chute 
B shows the friction spring D 
and the rolls that ride inside 
the chute. The chute frame is 
built around four square steel 
pieces EF. It is closed in on 
three sides by the plates F and 
G, and is partially closed at the 
top by plate H. The chute has 
a support at the extreme end, 
which is fastened to the floor. 
The 200-ton Bliss press on which 
this follow die and stacking de- 
vice are used is run at a speed 
of 30 revolutions per minute. 
The coiled stock is fed to the 
press by a Single-roll feed, and 
the scrap is wound on a reel. The press thus equipped 
turns out and stacks one plate at each stroke, or thirty 
plates per minute. This die enabled the production to be 
greatly increased, and the three operations were performed 
by one operator. 
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RESULTS OBTAINED BY MACHINE- 
LAPPING 


A number of interesting comparisons between ground, 
hand-lapped, and machine-lapped surfaces were shown in 
April, 1922, Macuinery. The accompanying illustrations 
show other examples of similar work. Fig. 1 shows a cylin- 
drical ground surface of very good quality, magnified one 
hundred times. Fig. 2 shows very good hand-lapping on a 
similar cylindrical surface; and Fig. 3 shows high-grade 
machine-lapping on the same class of work. It will be seen 
that in the hand-lapping the scratches run in all directions, 
while in the machine-lapped surface the marks or scratches 
run practically in one direction only. Several concerns 
have now developed means for doing machine-lapping satis- 
factorily, and consider the results obtained by this means 
in gage work to be superior to hand-lapping. 


* * * 


It has been found of advantage in thermit welding to 
cut a channel or trough in the top surface of the mold con- 
necting the pouring gate and the top of the riser. The 
purpose of this channel is to cause the first slag that over- 
flows on the top of the mold to drain quickly into the riser 
while the metal is still very liquid. This has a tendency 
to equalize the pressure on the pouring gate and the riser. 


Fig. 1. Ground Surface; Magnifica- Pigy=2; 


tion, 100 


Hand-lapped Surface; 
Magnification 


Fig. 3. Machine-lapped Surface; Same 


Magnification 


Same 
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Using the Turret Lathe for Small Lots 


Examples Showing How Small 

Quantities of Bar Stock Parts 

can be Economically Produced 
on the Turret Lathe 


By ALBERT A. DOWD, President 
and 
FRANK W. CURTIS, Chief Engineer 


Dowd Engineering Co., New York 


tory is not engaged in high-production work but largely 

on small orders of different kinds, engine lathes are gen- 
erally found busy and turret lathes idle. If the foreman is 
asked the reason for this, he will probably say, ‘Well, there 
are only a few pieces of each kind to be made, and it would 
take too long to set up a turret lathe for the job.” This 
statement is based on a misconception, and it is the writer’s 
belief that many manufacturers sustain losses because of 
this mistaken attitude. As a matter of fact, the turret lathe 
can be used economically on short jobs. 

When turret lathes are used on small orders, the work is 
quite different from production work, although many of the 
same tools are used. The economies effected are dependent 
te a great extent upon the rapidity of the operator in setting 
up the machine. A man who is finicky in his methods will 
not prove successful on work of this kind, although he may 
be a good operator on high-production work. He must know 
the machine thoroughly and understand how to get the 
most out of it, not only by using proper speeds and feeds, 
but also by the selection of suitable tooling equipment. 


I: the average shop, when business is dull and the fac- 


Work:that could be Econoniically Handled in Small Lots 


In order to illustrate the adaptability of a turret lathe 
for small jobs, a few examples of bar work will be presented. 
The work at A in Fig. 1 is a shaft which is to be finished 
all over to the dimensions specified. None of the tolerances 
are extremely close, and a good commercial job is all that 


is necessary. Ten pieces are required, and for such a job 
the average manufacturer who has not considered the prob- 
lem carefully would say that the best method of handling 
it would be on an engine lathe. In the second example a 
nalf dozen special bolts, such as shown at B,- are to be 
turned and threaded from hexagonal stock. The sleeve C is 
another part which would ordinarily be considered more 


suitable for an engine lathe when only a few parts are to 


be made. Twelve of these pieces are wanted. They are to 
be finished all over, but a high degree of accuracy is not 
required. Only three parts D are wanted and these are all 
tc be held rather close to size. The special collar shown 
at # is to be made of bronze and finished all over. Twelve 
of these pieces also are wanted. 


Procedure in Performing the Operations on 
Engine Lathes 


If example A were machined on an engine lathe, it would 
doubtless first be centered at both ends and then held on 
centers while the various cylindrical surfaces and shoulders 
were turned one after the other, using a micrometer to 
establish the various sizes. Each piece would be handled 
separately and measured separately, although the diameters 
could be approximated very closely by means of the mi- 
crometer dial on the cross-slide. The shoulder distances 
would need to be measured or else it would be necessary to 
provide some special arrangement on the ways of the lathe 
to determine the proper distance to the various shoulders. 


Machinery 


Fig. 1. Examples of Parts made from Bar Stock 
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SECOND STEP 
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Fig. 8, First and Second Steps in machining Part A, Fig. 1 


With example B, the work would be centered, as in the 
‘preceding case, the various surfaces turned, and the end 
threaded by chasing it with a single-point threading tool. 
Example O might be held in chuck jaws to permit the two 
holes to be drilled and the outside of the flange turned in 
the first operation. For the second operation, the work 
might be held on an arbor, in soft chuck jaws, bored out to 
the diameter of the flange, or perhaps a chamfer might be 
machined in the outer end of the holes to allow it to be 
eld on centers and driven by a dog. The angular part at 
the small end could be turned by a flat forming tool, while 
the groove on the outside of the piece could be produced 
by a round-nose tool. 

Part D would be held in chuck jaws, and the hole bored, 
reamed, and chamfered at one end, as shown. The work 
could then be placed on an arbor, and the outside turned 
and faced. Work EF would be handled in a somewhat simi- 
lar manner, being held by the outside while the hole was 
drilled and reamed, and on an arbor in a second operation 
to finish the outside diameter and face the ends. If only 
one piece were needed of any of these parts, the engine 


lathe would of course, be most suitable for its manufacture, 


but when several parts are needed a turret lathe is pref- 
erable. It is possible to set up a group of more or less 
standard tools on the turret and cross-slide toolpost of 
certain types of turret lathes in such a way that a con- 
siderable variety of work can be handled without making 
any radical changes in the tooling. In the following, tooling 
equipments adaptable to turret lathes built by the Warner & 
Swasey Co., Cleveland, Ohio, will be considered. 


Typical Turret Lay-out for Jobbing Work 


Fig. 2 shows the turret and square toolpost of the crvss- 
slide equipped with a number of standard tools and several 
special ones. This lay-out is not suitable for all kinds of 
work, but it has a considerable range for certain varieties 
of bar work. When-work is made from bar stock, the collet 
Mechanism, of course, is used, jaws of suitable size being 
placed in the chuck according to the diameter of the work. 
The turret is equipped with four universal turning tools 
A, B, G, and D, and two slide-tools # and F. The square 
toolpost of the cross-slide carries a rough-turning tool H, 
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double chamfering tool K, finish-turning tool L, and parting 
tool M. The cross-slide tools can be easily replaced by 
others of different form when the nature of the work re- 
quires it. The universal turning tools can be used for 
turning all cylindrical surfaces requiring considerable ac- 
curacy, while other surfaces of not such great importance 
can be machined by some of the cross-slide tools. In boring 
holes, cutting recesses, or facing behind shoulders, the slide- 
tools H and F will be found useful. 


Setting up the Machine 


The manner of arranging a machine provided with the 
tcoling shown in Fig. 2 for machining part A, Fig. 1, will 
now be considered. A set of collet jaws of the right diam- 
eter is selected, and a bar of stock placed in the jaws, but 
the latter are not closed tightly on it. The turret is then 
brought up and the stock pushed back into the collet jaws 
until only a sufficient length extends. The collet is next 
locked, and the turret stop set so that other pieces will be 
made to the same length. The machine is now ready to 
make the first piece. The operator then brings up the tur- 
ret, as shown in the first step in Fig. 3, and adjusts the 
universal turning tool A to turn surface P, leaving a small 
amount of stock for the finishing operation. This step is a 
“cut-and-try” proposition, but after the size has once been 
determined upon, no further setting is required for the turn- 
ing tool. 

After the distance to the shoulder has been measured 
and found to be correct, the turret stop is set so that the 
same surface on other pieces will be cut to the same length. 
The next step is to bring up the cross-slide toolpost, and by 
using tool LZ, feed into the work and then longitudinally 
toward the left along surface O. This step must also be 
done carefully until the correct diameter has been cut, after 
which the same diameter can be maintained on other work 
by reading the micrometer dial of the cross-slide. When 
the correct length has been determined, the longitudinal 
stop for the turret can be set. Tools K, H, and M are idle 
in this step. The tools in succeeding illustrations are desig- 
nated by the same reference letters as are used for the 
same tools in Fig. 2. 

For the second step on this piece, another universal turner 
B is brought up to machine the second cylindrical surface 
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Fig. 4. Two Final Steps in machining Part A, Fig. 1 
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Q and the procedure followed in setting the tools for surface 
P is repeated. The cross-slide toolpost is then indexed to 
bring into use the chamfering tool AK, which cuts a groove 
R at the point where the work is to be cut off, and at the 
same time chamfers the end of the piece and the end of the 
stock. The third step consists of finishing the surface P, 
as shown in Fig. 4, the universal turning tool C being util- 
ized and the cross-slide toolpost remaining idle. 

The fourth step consists of finish-turning surface Q with 
the universal turning tool D, after which parting tool M 
can be set for cutting off the work. All the tools should be 
adjusted and the various stops set before the bar is cut off. 
The operator can then immediately go ahead and produce 
the number of pieces required, no further setting of tools 
being necessary, as the various stops and micrometer dials 
rermit duplication of the work without difficulty. 


Turning and Threading a Special Bolt 


For the manufacture of bolt B, Fig. 1, the tooling equip- 
ment in Fig. 2 can again be used, with the addition of a 
die-head for cutting the thread. Fig. 5 illustrates the tool 
used in the first and second steps. The collet jaws must 
also be changed to hold the hexagonal stock from which 
the work is to be made. In the first step, the turret stop 
is set to determine the length of work, and after this the 
universal turning tool A is brought up to turn the right- 
hand end of the part to the outside diameter of the thread. 
Tool K is next set to chamfer the opposite end of the part 
and the end of the stock, as indicated. The second step, 
which consists of turning the bolt body, is accomplished by 
means of turning tool B. 

Fig. 6 shows the third step, which consists of cutting the 
threads with a self-opening die-head X placed on the turret, 
after removing slide-tool HZ, Fig. 2. In setting the stop for 
the “run” of the die, much depends upon the type of die-head 
used. If it is designed for outside tripping, it requires a 
special stop set to operate at the proper time, but if it is of 
the pull-off type, it is only necessary to set the turret stop 
so that it will function at the proper distance from the end 
of the part being threadea. The parting tool M, Fig. 6, is 
used to cut off the stock after the work has been completed, 
but this cut may be started while the die-head is in oper- 


FIRST STEP 


SECOND STEP 
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Fig. 5. Tools employed in the First and Second Steps on a Special Bolt 
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THIRD STEP 


Fig. 6, Cutting the Threads on the Bolt and severing it from the Stock 


ation or even a trifle before in some cases. It can readily 
be seen that work of this nature can be performed in much 
less time than on an engine lathe, even when only a small 
number of parts are to be made. 


Method of Handling a Piece of Formed Work 


It might appear at first glance that the work shown at 
C in Fig. 1 could not be handled economically in small lots 
on a turret lathe. However; a careful examination of the 
tool lay-outs shown in Figs. 7, 8, and 9 will make it evident 
that only small changes are necessary in the original set-up 
te handle this piece. Fig. 7 shows the first and second 
steps. In the first step, the work is held in a collet of suit- 
able size, and the universal turning tool A is set to turn 
the body. A considerable amount of stock is removed, but 
as the tolerances on the piece are not exacting, a single cut 
is sufficient to produce the piece within the specified limits. 

It would be possible to turn the flange in conjunction with 
the body, by making certain changes in the set-up of the 
tooling on the cross-slide, but by. using a universal turning 
tool in a later step, the arrangement of the tools on the 
cross-slide is not disturbed so much. Tools Z and M remain 
in the cross-slide turret for this work, the same as in the 
previous toolings, but two tools V and W are substituted 
for K and H. Tool V is used in the second step to cut the 
groove, the diameter of the work at this point being ascer- 
tained by reading the micrometer dial on the cross-slide. 

It will be seen that the work is unsupported, and there is 
therefore a possibility of chatter in taking this grooving 
cut. In all probability, it would be necessary to feed the 
cross-slide turret carefully by hand, in order to avoid this 
contingency, and if it were found that vibration caused . 
trouble, the groove should be finished in another operation 
on an engine lathe after the holes had been drilled. The 
work could then be supported on an arbor. The turret is not 
used in this step, although universal turner B can be in- 
dexed and brought into position for a succeeding cut. 

Fig. 8 shows the third and fourth steps on the same piece. 
The third step consists of taking a simple cut with tool W 
in the cross-slide turret to form the tapered end of the 
work. The cross-slide can be fed in the direction indicated 
by the arrow, but it may be found better to feed it longi- 
tudinally to reduce the chance of chatter. This step should 
not be accomplished by power feed, but rather by hand, 
using the longitudinal stop of the machine as well as the 
micrometer dial on the cross-slide to determine the proper 
sizes. In the fourth step, the universal turning tool B is 
brought up and the flange turned, only one cut being re- 
quired, as but a small amount of stock is to be removed. 
For this operation, it is necessary to move the cross-slide 
along the ways of the machine so that it will not interfere 
with the turret movement. 

The final step on this piece is shown in Fig. 9. Little 
comment is needed on this operation, because tool M is 
simply used for cutting off the work, the universal turning 


December, 1922 


FIRST STEP 


SECOND STEP 


Fig. 7. Turning and Grooving Steps on the Part illustrated at C, Fig, 1 


tool B being run back out of the way. It should be noted 
that only two turret tools A and B are used for machining 
‘this piece, so little turret indexing is required during the 
five steps. It is also possible to use the turret lathe for 
drilling the holes by substituting collet jaws of the proper 
size to hold the body of the work and-by using two drill- 
holders in the turret and a reamer for the small hole. 


Machining a Bronze Collar 


Figs. 10, 11, and 12 illustrate the method followed in 
machining the bronze collar H, Fig. 1. This piece is also 
machined from bar stock in a single operation, although 
a final operation on an engine lathe is necessary to make 
the outside surfaces concentric with the hole. Never- 
theless, the piece can be produced by roughing on a turret 
lathe and finishing on an engine lathe in considerably less 
time than would be required for machining complete on an 
engine lathe. The work is held for this operation in the 
usual manner in collet jaws. In the first step, illustrated 
in Fig. 10, the universal turning tool A is utilized for 
rough-turning to the small outside diameter. Tool X is 
substituted on the cross-slide for the regular tool H, but 
this tool is not employed until the fourth step. 


FIFTH STEP 
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Fig. 9. Cutting off the Part from the Stock by using Tool M in the 


Square Turret 
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THIRD STEP 


FOURTH STEP 
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Fig. 8. Tapering the Front End of the Part and turning the Flange 


The universal turning tool B is used in the second step, 
as shown in Fig. 11, to finish the large cylindrical portion 
of the work. The cross-slide is moved along the ways of 
the machine a sufficient distance not to interfere with the 
movement of the turret. For the last three steps on this 
piece, it is necessary to remove tools D, H, and F, Fig. 2, 
from the turret and substitute standard drill-holders. This 
change in setting takes only a short time. In the third 
step, drill-holder R is equipped with a short stubby drill, 
as shown in the illustration, which is used as a starting tool 
for the hole which is to be drilled in the next step. It is ad- 
visable to have this drill as short as possible in order to 
obtain accuracy in starting the hole. 

After this drill has been removed from the work, the 
turret is indexed to bring holder U in position, as shown 
in Fig. 12, and a long drill in this holder completes the 
drilling of the hole. While this drilling is in process, 
the special tool X is used to cut the annular groove, the 
setting for the cross-slide turret being determined by the 
adjustment of stops and the micrometer dials. There is an 
advantage in using the grooving tool while the drilling is 
in process, as the drill assists in supporting the work and 
so reduces the likelihood of chatter. 


FIRST STEP 


Preliminary Turning Step on the Bronze Collar illustrated 
at E, Fig. 1 


Fig, 10. 
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For the fifth step, the drill-holder V is equipped with a 
floating holder W which carries a reamer. The turret is 
fed by hand while reaming the hole. As it is possible that 
the hole may be slightly eccentric, it is necessary to place the 
work on an arbor and refinish the outside diameter on an 
engine lathe, as previously mentioned, in order to make 
the outside surfaces true with the hole. Only a very small 
amount of stock will need to be removed. Parting tool 
M is used to cut off the work while the reaming step is 
in progress. 

No lay-out of tools has been shown for part D, Fig. 1, as 
this part is simple and does not require any different tooling 
from that shown in Fig. 2. It might be necessary, how- 
ever, to have a final finishing of the cylindrical surfaces 
due to a slight eccentricity that may develop during the 
process of machining. The part should be supported on an 
arbor for this operation. If the hole were of large diameter, 
it might be possible to drill it first and then bore it, using a 
boring-bar on either slide-tool H or F# and thus generating 
a true hole for the floating reamer to follow. In this case a 
final operation might not be required. 


SECOND STEP 


THIRD STEP 


The Second Turning Step and the Beginning of the 
Drilling Operation 


Fig. 11. 


It will be apparent that many pieces other than those 
dealt with can be handled equally well with the same kind 
of equipment, although slight changes in the set-up of the 
turret and cross-slide toolpost may sometimes be found ad- 
vantageous. A little care and judgment on the part of the 
turret lathe operator in selecting the tools will enable him 
to machine a great deal of work ordinarily manufactured 
on the engine lathe. 


* 


PLASTIC WOOD 


A recent number of Engineering states that plastic wood 
is a name given to a new material manufactured by a 
British concern. This preparation, which is made from 
very fine wood meal having the consistency of soft putty, 
is supplied ready for use. It is expected that this material 
will become valuable in patternmaking and molding, for it 
can be used in wood patterns for various purposes, such as 
for fillets. It adheres firmly to wood, and can be applied 
and smoothed down with the hand or a tool. It will set 
quite hard, but can be cut with an ordinary tool like wood 
and turned in the lathe or finished with sandpaper. The 
hardened material is not brittle, and nails can be driven 
firmly into it without causing cracks. 


MACHINERY 


December, 1922 


THE GAGE STEEL COMMITTEE 


The problem of length changes in master gages, and of 
wear in working gages is of great importance to all users 
of gages, while that of dimensional changes in hardening 
and of machineability are serious problems with the manu- 
facturers of thread gages. In appreciation of this situa- 
tion, Major J. O. Johnson, chief of the Gage Section of the 
Army Ordnance, has enlisted the interest of the several 
groups concerned with these problems, and his efforts have 
culminated in the formation of a committee on which manu- 
facturers of gages, users of gages, manufacturers of steel, 
and the Bureau of Standards, are represented. This com- 
mittee, of which B. H. Blood of the Pratt & Whitney Co. is 
chairman, and H. W. Bearce of the Bureau of Standards, 
secretary, has outlined a program of experimental work 
which is briefly (1) to develop a quick wear test for gage 
steels; (2) to determine the behavior of a selected series 
of commercial steels in service; and (3) to determine the 
best heat-treatment for such steels. As this program calls 
for considerable experimental work, the Bureau of Standards 


FIFTH STEP 


Fig. 12, Completing the Drilling of the Hole, grooving, reaming 


and cutting off 


has assigned an investigator, H. Scott, to give full time to 
these problems. The financial requirements are met in part 
by a fund of $5000 transferred to the Bureau by the War 
Department and an equivalent sum given by the Bureau. 
The steels for this work are being supplied free of charge by 
steel manufacturers, and the mechanical work and _ heat- 
treatment by the gage manufacturers; the Bureau of Stand- 
ards is conducting length measurements, quick wear tests 
and laboratory investigations, and it is expected that the 
users of gages will undertake the service tests. 


* *k * 


EXPOSITION OF ENGINEERING APPARATUS 


A national exposition of power and mechanical engineer- 
ing apparatus will be held at the Grand Central Palace, 
New York City, beginning December 7, and extending until 
December 13. It follows the annual meetings of the Ameri- 
can Society of Mechanical Engineers, and the American 
Society of Refrigerating Engineers. The exposition will 
emphasize the engineering phases of the problems involved 
in the economical uses of fuel, and a more effective gener- 
ation and utilization of power. The educational value of 
such an exposition should be considerable. 


- 
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METRIC GRADUATIONS ON MACHINE 
TOOLS FOR FRANCE 


A correspondent in France calls attention to the value 
of having all graduations on American machine tools sold 
in France made in the metric measure. Many buyers hesi- 
tate to purchase American machine tools of certain types 
because of the difficulties met with by the workmen in cer- 
tain lines of work. This is particularly true of lathes and 
milling machines having graduated collars on carriage or 
table feed-screws. These collars are usually graduated in 
thousandths of an inch. It would, of course, be much easier 
for a French user if these collars were graduated in, say, 
hundredths of millimeters. In the case of lathes, either 
metric lead-screws should be supplied, or a translating gear 
having 127 teeth should always be furnished on any machine 
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BRITISH STANDARD PIPE THREAD AND 
GAGE DIMENSIONS 


By CHARLES G. SPICE 
Research Engineer, Pratt & Whitney Co., Hartford, Conn. 

In November, 1909, the British Engineering Standards 
Committee, supported by various British engineering insti- 
tutes, published Report No. 21 on British standard pipe 
threads for iron and steel pipes and tubes. This report also 
gave a schedule of sizes in which the dimensions given for 
the various depths of thread were only approximately spe- 
cified. A recent report issued by the British National Phy- 
sical Laboratory contains tables in which these approximate 
dimensions have been corrected to bring the thread to the 
true Whitworth form, the tables covering all ordinary sizes. 
Table 1 is based on the original report of 1909, but is 
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Diagrams illustrating the Differences between the American and British Methods of gaging British Standard Taper Pipe Threads 


sold to France. Graduations in inches, and lead-screws with 
English pitches, which make it difficult to cut metric 
threads, without doubt act as a brake on the selling of 
American machine tools in the countries where the metric 
system is universally used in machine building shops. 

Another thing that must not be forgotten is that previous 
to 1914, about 65 per cent of the machine tools imported 
into France came from Germany, and only 10 per cent from 
America or England. The German manufacturer was well 
versed in the requirements of the French market, and knew 
how-to introduce: his products. Numerous salesmen, gen- 
erally of French nationality, covered the entire country. 
Liberal terms of sale were offered by German manufac- 
turers. Thus firms with small capital became strong sup- 
porters of the German product. After the war there was at 
first strong opposition to the buying of German machines, 
but gradually a large number were imported and sold, and 
doubtless many of Germany’s old customers in France have 
been regained. 


corrected throughout to suit the more recent report men- 
tioned. It might be well to call attention to the fact that 
the British Whitworth standard pipe thread is perpendicular 
to the conical surface, whereas the Briggs or American 
standard pipe thread is perpendicular to the axis of the 
cone. 

At present there are two practices employed for gaging 
Whitworth taper pipe threads—American and British. This 
condition is due to the fact that inspectors in America 
are accustomed to gaging the work as they do American 
standard taper pipe threads, and therefore consider the 
tolerances in turns, or fractions of a turn, plus or minus 
from the basic. The American practice, when the plug gage 
and its templet are screwed together, is to have the plug 
flush at the top and bottom with a thick ring, or the 
bottom and the basic gage diameter notch flush with a thin 
ring. Furthermore, when using the ring to gage work, the 
end of the work must not be above or below the small 
end of the ring a greater amount than the specified toler- 
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ance, and likewise, when using a plug to gage a fitting, 
the notch must not be above or below the end of the fitting 
a greater amount than the tolerance specified. 

With the British practice, however, the plug and ring 
ends are not flush when the two are screwed together. The 
plug protrudes slightly beyond the small end of the ring, 
and the top is a like amount below the face at the large 
end. Also, British plug and ring gages are each provided 
with two steps, and the work, either a pipe or fitting as 
the case may be, must come between the limits indicated 
by the steps. The British practice is to express the toler- 
ance as the length of thread in inches, whereas with Ameri- 
can practice the tolerance is expressed as “turns plus or 
minus from basic.” The accompanying illustration shows 
diagrammatically the various differences between the two 
gaging practices. A point worthy of notice, however, is that 
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GRINDING IN THE MANUFACTURE OF 
LEAF SPRINGS 


Artificial grinding wheels are rapidly displacing natural 
sandstones in the manufacture of leaf springs. There are 
three principal grinding operations on springs of this type: 
(1) Removing the scale from individual leaves; (2) cham- 
fering the edges of the leaves; and (3) squaring the sides of 
the eyes. Practice varies in different plants, and sometimes 
these principal operations are supplemented by others. Such 
exceptions, as well as the regular grinding methods em- 
ployed, will be described in the following: 

This type of grinding is done offhand, using a floor stand 
equipped with a vitrified aluminous abrasive wheel 24 inches 
in diameter. Hach spring leaf is ground individually by 
being pressed against the top of the grinding wheel, which 


TABLE 1. BRITISH WHITWORTH TAPER PIPE THREAD DIMENSIONS 


| Distance of Basic Gage Diameter from Pipe End 
| 5 . Minimum “ wt 
Nominal Outside OMe Threads oa Thread BOTAN VOLS An Taras 
Pipe Diameter Eyeeter per of Length American Limits Brakes in Hand 
a leit Pad oa Peat Pipe End | British Min, Limits ree 
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Basic Diam. 
| | 
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5p | 48 0.902 14 0.0457 56 VY, 0.2917 0.2083 0.5838 3% 
34, | 17> 1.041 14 0.0457 3, 3% 0.4375 0.3125 | 0.8750 5% 
% Tete 1.189 14 0.0457 34, 36 0.4375 0.3125 | 0.8750 54 
1 143 1.309 ah 0.0582 is 36 0.4375 0.3125 | 0.6875 4 
| 1% 142 1.650 11 0.0582 % 0.5833 0.4167 | 0.9163 | 5% 
5135) | \oueees 1.882 11 0.0582 1 VW, 0.5833 0.4167 | 0.91630 temnn ee 
1% 255 2.116 Lis 5=20.0582 1369 Wie Uhess, 0.7292 0.5208" “| "1.1462 ee 
2 238 2.347 sla 0.0582 1% 58 0.7292 0.5208 | 1.1462 | fl 
2%, 258 2.587 il 0.0582 14% 44 0.8021 0.5729 | 1.2606 | 7% 
2G 1 8 2.960 11 0.0582 11 sae eo eo sce 0.5729" =|: 1.2606 sesame yas 
2% BEA 3.210 iv 0.0582 13% 43 0.9479 0.6771 | 1.4894 9 
3 | 314 3.460 iat 0.0582 1% 13 0.9479 0.6771 | 1.4894 9 
314 334 3.700 11 0.0582 1% a 1.0208 0.7292 | 1.6038 91% 
3% 4 3.950 is! 0.0582 1% US 1.0208 0.7292 1.6038 | 91% 
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9 91%, 9.450 10 | 0.0640 214, 1% 1.7500 1.2500 2.5000 | als 
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| 


the final result obtained with the product is identical no 
matter which practice is followed; this is due to the fact 
that the location of the basic gage diameter is the same in 
either case in so far as the end of the pipe itself is con- 
cerned. 

In the original report of the British Engineering Stand- 
ards Committee, it is stated that a plain taper ring gage and 
a threaded plug gage were used. Thus the outside of the 
pipe only was gaged and not the threads. The report of the 
National Physical Laboratory (1921) indicates the adoption 
of the American method of gaging—that is, with threaded 
ring and plug gages. The actual difference in the dimensions 
of gages made to each system are presented in Table 2. The 
Pratt & Whitney Co. has been making gages according to 
the American system for a number of years, and these have 
been acceptable to the British authorities. 
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revolves in a direction away from the operator. Owing to the 
fact that the grinding is done on the tops of the wheels, it 
is impossible to use protection hoods, and therefore wheels 
having tapered sides are always furnished for this class of 
work. 

Some of the stock used in leaf springs comes with a 
rounded edge. In such cases very little chamfering of the 
leaves is necessary, for this operation consists essentially of 
rounding and cleaning the edges. The work is done offhand 
on a floor stand, in the same manner as the previous oper- 
ation and with the same kind of wheels. The operation of 
chamfering also includes the proper shaping of the ends of 
the leaves. Sometimes special fixtures for supporting the 
work are used, into which the spring leaves are inserted, 


and the support is used to guide the work during the grind- 
ing operation. 
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A Besly or Gardner double-head grinding machine is gen- 
erally employed for squaring the sides of the eyes. The 
springs are usually assembled and the eye on each end is 
ground between the two cylinder wheels. One wheel is 
mounted on a slide.and can be moved toward or away from 
the other by means of a foot-lever. The movable wheel is 
traversed toward the stationary head, until both wheels 
come in contact with the work which is held between them. 
The same amount of stock is removed from each side of the 
eye, which is ground to snap gage limits. 

The methods of manufacture of leaf springs vary in dif- 
ferent shops. The springs for some of the higher grade 
automobiles are often made as follows: 

As the spring leaves come from the forge shop they are 
temporarily assembled, and all the edges of the leaves of 
each assembled spring are then ground at one time on the 
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age life of about eight weeks, all other conditions being the 
same, and in that time an average of from 120 to 150 tons 
of springs can be ground. A sandstone wheel of the size 
mentioned costs slightly over $40, while a vitrified alundum 
artificial wheel 24 inches in diameter, 344 inches thick, and 
with a hole 2% inches in diameter costs $35. Considering 
the increased production, longer life, and price of the alun- 
dum wheel, the artificial wheel is the more economical. 
* * %* 


ANNUAL MEETING OF MECHANICAL ENGINEERS 


The American Society of Mechanical Engineers will hold 
its annual meeting at the Engineering Societies’ Building, 
29 W. 39th St., New York City, December 4 to 7. Tuesday, 
December 5, will be devoted to sessions on management, 
materials handling, machine shop practice, power test codes, 


TABLE 2. DIMENSIONS OF BRITISH WHITWORTH TAPER PIPE THREAD GAGES 


British | , 4 : 
retiee Practice Plug Height Ring Width Feisait nds! Plag” Root 
Basic of Basic Distance Diameter 
Nominal Outside Outside of Basie of Ring at 
Pipe Diameter Gage Notch | Large Bnd, 
Size of Diameter from American 
Gage from Small | Small British American British American British American and British 
End of End of Practice Practice Practice Practice Practice Practice Practice 
Plug ASS 
| | 
\% 0.383 0.3114 0.1563 0.3375 | 0.3114 O:38375. -|"" 0.3114 0.3635 0.3732 | 0.3469 
Y, 0.518 0.3625 | 0.1875 | 0.3938 0.3625 0.3938 | 0.3625 0.4953 0.5063 0.4616 
% 0.656 0.4083 | 0.2500 | 0.4500 0.4083 0.4500 | 0.4083 0.6305 0.6404 0.5985 
% 0.825 0.5208 0.2500 0.5625 0.5208 0.5625 | 0.5208 0.7925 | 0.8094 0.7505 
54 0.902 0.5208 | 0.2500 | 0.5625 0.5208 0.5625 0.5208 0.8695 0.8864 | 0.8275 
% 1.041 0.6125 | 0.3750 | 0.6750 0.6125 0.6750 0.6125 1.0027 1.0176 | 0.9644: 
% 1.189 0.6125 | 0.3750 | 0.6750 0.6125 0.6750 0.6125 1.1507%,, |) “1.1656 1.1124 
1 1.309 0.7250 0.3750 0.7875 0.7250 0.7875 | 0.7250 1.2637 1.2856 1.2145 
1% | 1.650 0.8167 0.5000 0.9000 0.8167 0.9000 | 0.8167 1.5989 1.6188 1.5534 
1% 1.882 0.8167 | 0.5000 0.9000 0.8167 0.9000 0.8167 1.8310 1.8508 1.7854 
1% | " 2.116 0.9084 0.6250 1.0125 0.9084 1.0125 0.9084 2.0592 2.0769 2.0173 
2 2.347 0.9084 0.6250 1.0125 0.9084 1.0125 0.9084 2.2902 2.3079 2.2483 
2% 2.587 0.9915 0.6875 1.1250 0.9915 1.1250 0.9915 2.5250 2.5440 2.4895 
2% 2.960 0.9915 0.6875 1.1250 0.9915 1.1250 0.9915 2.8980 2.9170 2.8625 
2% | 3.210 1.1021 0.8125 1.2375 1.1021 1.2375.) 1.4021 3.1411 BrlL592 3.1037 
3 3.460 1.1021 0.8125 1.2375 1.1021 1.2375 1.1021 3.3911 3.4092 3.3617 
3% | 3.700 1.2042 0.8750 1.3500 1.2042 1.3500 1.2042 3.6247 3.6453 3.6031 
31% | 3.950 1.2042 0.8750 1.3500 1.2042 1.3500 | 1.2042 3.8747 3.8953 3.8541 
3%, 4.200 1.2042 0.8750 1.3500 1.2042 1.3500 1.2042 4.1247 4.1453 4.104] 
4 | 4.450 1.2958 | 1.0000 1.4625 1.2958 1.4625 1.2958 4.3690 4.3875 4.3521 
4% | 4.950 1.2958 1.0000 1.4625 1.2958 1.4625 1.2958 4.8690 | 4.8875 | 4.8521 
5 5.450 1.3875 1.1250 1.5750 1.3875 1.5750 1.3875 5.3633 5.3797 5.3500 
5% | 5.950 1.4792 1.2500 1.6875 1.4792 1.6875 1.4792 5.8576 5.8719 | 5.8479 
6 | 6.450 1.5708 | 13750 | 1.8000 1.5708 1.8000 | 1.5708 6.3518 6.3641 | 6.3458 
7 7.450 1.6833 | 1.3750 1.9125 1.6833 1.91250. 4 1.6833 7.3448 | 7.3641 7.3411 
8 | 8.450 1.7750 1.5000 2.0250 1.7750 2.0250 | 1.7750 8.3391 8.3563 | 8.3392 
9 9.450 1.7750 | 1.5000 2.0250 1.7750 2.0250 | 1.7750 9.3391 9.3563 9.3392 
10 | 10.450 1.8667 1.6250 2.1375 1.8667 2.1375 | 1.8667 10.2833 10.3484 |. 10.8370 
11 11.450 1.9792 1.6250 2.2500 1.9792 2.2500 1.9792 11.3263 | 11.3484 | 11.3120 
12 | 12.450 1.9792 1.6250 2.2500 1.9792 2.2500 1.9792 12.3263 12.3484 | 12.3120 
13 13.680 2.0917 1.6250 2.3625 2.0917 2.3625 | 2.0917 13.5493 13.5784 | 13.5490 
14 | 14.680 2.1833 | 1.7500 2.4750 2.1833 2.4750 | 2.1833 14.5435 14.5706 | 14.5470 
15 | 15.680 2.1833 1.7500 2.4750 2.1833 2.4750 | 2.1833 15.5435 15.5706 15.5470 
16 | 16.680 2.2750 1.8750 2.5875 2.2750 2.5875 2.2750 16.5378 16.5628 =| 16.5450 
17 | 17.680 2.3667 2.0000 2.7000 | 2.3667 | 2.7000 | 2.3667 17.5321 17.5550 | 17.5428 
18 | 18.680 2.3667 2.0000 2.7000 2.3667 2.7000 | 2.3667 18,5321 | 18.5550 | 18.5428 
| s | Machirer: 


rim of a cylinder wheel mounted in a chuck on a floor 
stand. In this way a uniform size of leaves is obtained. The 
springs are then taken apart and the edges of the individual 
leaves rounded or chamfered. Formerly the chamfering, as 
well as squaring the sides of the eyes, was done offhand on 
natural sandstones. Instead of removing the scale and 
smoothing the leaves on a grinding wheel, polishing wheels 
set up with No. 46 TJ alundum grain are sometimes used. 


Comparative Costs of Artificial and Natural Wheels 


As sandstones are used in some cases for grinding leaf 
springs, it is interesting to compare their cost with that of 
artificial wheels. From information recently obtained, a 
natural sandstone wheel 66 to 70 inches in diameter and 
7 inches thick lasts from three to six weeks on this type 
of work. An artificial alundum vitrified wheel has an aver- 


training in the industries, steam table research, and general 
research. On Wednesday, December 6, there will be a joint 


session with the Stoker Manufacturers’ Association on 
stokers, and also a session on locomotive design. Thursday, 
December 7, will be devoted to sessions on power, standardi- 
zation, aeronautics, ordnance, forest products, and safety 
codes. Among the papers on machine shop practice that 
will prove of especial interest are: “Gearing for Planers” 
by Forrest E. Cardullo; “Testing Involute Spur Gears,” by 
M. Estabrook; “Application of Oilgear Variable-speed Hy- 
draulic Drive to Machine Tools and Manufacturing Pro- 
cesses,” by Walter Ferris; “Spherical Gears,” by C. H. 
Logue; and “Power Required for Removing Metal,” by F. A. 
Parsons. In connection with the meeting of the society, 
there will be an exhibition of power plant equipment at the 
Grand Central Palace. 
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THE DEMAND FOR DIE-CASTINGS 


There has been a remarkable expansion in the die-casting 
industry during the past ten years, due partly to the in- 
creased demand for lighter construction in machinery and 
mechanical appliances. Die-castings can be produced today 
of attractive appearance, having sufficient strength for any 
reasonable use, and considerably cheaper when produced in 
quantities, particularly for intricate parts, than a forging or 
casting which must be machined to size. Many parts used 
in automobile construction and many household articles can 
be produced more economically by the simplified method of 
die-casting. Holes can be cast to size, threads can be pro- 
vided, and evén graduations on a flat or curved surface can 
be cast directly on the part. The accuracy obtainable is 
sufficient to meet requirements in the construction of ordi- 
nary mechanical devices, except those requiring a very high 
degree of precision. 

The demand for die-castings is constantly increasing, and 
new means are being developed for casting metals that 
could not be successfully handled in the past. The die- 
casting process appears to be still in its infancy, and 
within a few years we doubtless shall see further important 
developments both in the process itself and in the physical 
properties of the metals that can be used for die-castings. 


* *  % 


SCOPE OF THE TECHNICAL JOURNAL 


It happens occasionally that readers of MACHINERY, deeply 
interested in some absorbing issue of the day, urge us to 
take part in the widespread journalistic discussion of 
the subject they have so much at heart. It may be the 
tariff, woman suffrage, trade unionism, the right to strike 
or to lock-out, high rents, the bonus, foreign debts, the 
league (or association) of nations, prohibition, armaments, 
nationalization of mines or railways—the range is wide and 
comprehends about all the passing and perennial questions 
of national and international interest. 

The reason we do not participate is simple enough— 
MacHINERY sticks to its field. Our function as journalists 
is to gather for the engineering reader and present as well 
as we know how, accurate up-to-date information about ma- 
chine design and machine shop practice. This is stating 
it simply, but it is a large order and requires all the edi- 
torial space MacHINgery has at its disposal. The material 
gathered for publication constantly presses against the lim- 
its and so great are the industries and developments that 
keeping up with them demands all the energies of a large 
and well-trained publishing organization, with no time for 
other issues however interesting, attractive or important. 

The technical, and to an extent the commercial, side of the 
machine-building industries is our business, and we believe 
that the great majority of MACHINERY’S readers, even those 
“who sometimes urge us to broaden our sphere, would not 
thank us for injecting our views on political, economic, 
scientific or ethical questions—especially when these views 
would differ from their own, as they surely would some- 
times. 

Furthermore, hundreds of able writers and scholars are 
constantly dealing with the big questions of the day; and 
their data, arguments and conclusions are available to our 
readers in periodicals whose name is legion. These dis- 
cussions do not belong in MAcHINERY any more than a des. 


cription of a new lathe, planer, or milling machine belongs 
in the Saturday Evening Post; and just as market prices 
and reports on paints, oils, drugs, metals, and other com- 
modities would be entirely out of place and wasted in Har- 
per’s Magazine, so a discussion of bolshevyism would be en- 
tirely out of place in MacHINERY. Writers able to handle 
with power and conviction great questions like the League 
of Nations, or the Einstein theory, would find it wholly be- 
yond their powers to write, for the engineering reader, an 
intelligible description of a new milling machine. ' Less 
than half of one per cent of all the readers of the Saturday 
Evening Post would have an intelligent understanding of 
the design of a gear shaper, after reading a careful descrip- 
tion of one in MACHINERY, simply because the description 
is for the men who already possess mechanical knowledge. 

So, just as those who write for the general reader stick 
to what they know and understand, we believe that is what 
MACHINERY’S readers want us to do. “Shoemaker, stick to ~ 


your last.” 
* * * 


FREE ENGINEERING ADVICE 


Consulting engineers do not give advice on the design of 
shop equipment and on economical production without receiv- 
ing a reasonable compensation for their work; but when a 
manufacturer asks a machine tool builder or maker of tool- 
ing equipment for advice, he expects to get it free of charge. 
The builders of machine tools and shop equipment naturally 
are eager to show prospective customers how their equip- 
ment can be used to the best advantage; and frequently the 
enquirer takes undue advantage of this condition to obtain 
from several builders of equipment complete layouts and 
plans for the manufacture of his product. From the lay- 
outs thus submitted he selects what appears to be the best, 
but he does not always place his order with the manufac- 
turer whose engineering advice he has obtained, in this way, 
free of charge. Sometimes he adapts machinery already in 
his shop to perform the work in the way described; some- 
times he buys equipment from a competitor who may furnish 
the required machines cheaper, but who lacks the engineer- 
ing knowledge to work out the manufacturing plan that 
was adopted. 

It has been proposed that the builders of machine tools 
and tooling equipment make a small charge for such engi- 
neering service as they render, whenever equipment is not 
crdered from them in accordance with the lay-outs, drawings 
or plans they have submitted for the customer’s use. If-this 
were done, machine tool manufacturers would have fewer 
requests to submit drawings and tool lay-outs when the 
customer has only a vague intention of buying new equip- 
ment. 

It is difficult to distinguish between such service as the 
machine tool builder necessarily must render in order to 
impress the prospective customer with the value of his 
machine or equipment, and service of a general nature that 
can be applied to other machines as well. The builder of 
shop equipment must decide for himself when he is called 
upon to render mere consulting engineering service; and 
in such cases, if machine tool builders make it a rule to 
state that this service will be rendered free of charge sub- 
ject to the placing of an order, but that otherwise the service 
will be charged for, fewer buyers will abuse the privilege of 
obtaining free engineering advice. 
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Reducing the Cost of Tooling Equipment | 


tool and contract shop has repeatedly been pointed out 
in Macurinery. The great development that has taken 
place in this branch of the machine industry was the sub- 
ject of a full page editorial last April. It is not as well 
known as it should be that shops equipped for making 
special tools, jigs, fixtures, dies, gages, and other tooling 
equipment are in a peculiarly advantageous position for 
designing and building special tools. Because they are 
specialists they can do this work cheaper and better than 
the comparatively small tool-rooms of individual manufac- 
turing plants. A great deal of good money is wasted every 
day in dozens of places by designers and toolmakers of 
mediocre ability and limited experience, who undertake to 
design and build tools for special purposes. Their tools 
may operate in what appears to be a satisfactory manner, 
without anywhere nearly realizing what should be the real 
objective, that is, maximum efficiency. The special tool and 
contract shop, employing a corps of designers and _ tool- 
makers constantly engaged on high-class tooling equipment 
work, is in a position to produce tools that are not only 
better, but that can be bought for less than the manufac- 
turer can produce them in his own tool-room. 
Before the development of the special shop it was the 
custom, when a set of tools was required for the manufac- 


(fies distinctive value of the service rendered by the 


ture of a new machine or device, for the manufacturer to 


hire a man who represented himself as a tool designer and 
to gather in with him a few toolmakers, usually the kind 
that floated from job to job. It needs no great experience 


in manufacturing to realize that under these conditions 
very mediocre tools were produced at excessively high cost. 
Methods of this kind still prevail in some shops, but they 
are as inadequate and out of date as the lathes of thirty 
years ago would be if employed in high production with 
high-speed steel or stellite tools. 


Progressive manufacturers are beginning to realize that 
the service offered by the tool and contract shop is an eco- 
nomical service. The big automobile companies were among 
the first of the metal-working manufacturing plants to recog: 
nize this fully, and today many of the tool equipment shops 
are kept busy almost entirely by the automobile industry. 
Methods that have proved so advantageous and economical 
in the automobile field would surely prove efficient and 
economical in other lines of manufacture. Shops making 
sewing machines, typewriters, hardware, engines, pumps, 
electric motors, washing machines, or jewelry, can be served 
as well by the tool and contract shop as the automobile shop 
kas been. In few fields are the requirements for accuracy 
and economy greater than in the automobile field; and if 
the tool shop has been able to meet satisfactorily the exact- 
ing requirements of this industry, it can meet the require- 
ments in other fields. 

The manufacturer who continues to maintain an expensive 
tool-room of his own, except for emergency purposes, should 
investigate actual costs and results obtained from his tool- 
room, as compared with what is offered by the shop that 
specializes in a product and service that with him is merely 
a side line. Manufacturers of the hundred and one different 
products of modern industry know that they cannot afford 
to build their own machine tools. They have found that it 
pays to do business with shops specializing in this field. It 
would pay them equally well to have specialists build the 
tooling equipment required for the operation of machine 
tools, and these specialists are seldom found except in shops 
devoted exclusively to toolmaking. The trend is toward 
recognition of the definite place and special service of the 
tool shops. These shops are sure to grow in size and import- 
ance until they constitute the main source of manufactur- 
ing equipment aside from standard machine tools and 
accessories. 
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New Semi-automatic Multi-cut Lathe 
By WILLIAM O. STRAUSS, Engineer, R. K. Le Blond Machine Tool Co., Cincinnati, Ohio 
Several improve- facing jobs done in 


ments that increase 
the productive possi- 
bilities and provide 
greater convenience 
of operation have 
been embodied in a 
NCWaeranGuslad.2.elr 
sized semi-automatic 
multi-cut lathe re- 
cently developed by 
the R. K. LeBlond 
Machine Tool Co., 
Cincinnati, Ohio. The 
new machine, which 
is known as the No. 
12 heavy maulti-cut 
lathe, turns work up 
to 12 inches in diam- 
eter and is made in 
various bed lengths 
giving maximum cen- 
ter distances of 18, 
26, 34, or 42 inches. 

Among the new features are: (1) A power rapid traverse 
for the turning carriage and facing slide; (2) an automatic 
arrangement which stops the spindle when the feed of the 
tools is stopped; (3) an automatic shutting off of the sup- 
ply of lubricant to the work simultaneously with the stop- 
ping of the spindle rotation; (4) a submerged rotary pump 
and lubricant distributor lines of ample capacity; and (5) 
the derivation of all movements from simple slides on broad 
scraped bearings. Each of these features will be described 
in detail in the following. 

This machine, as its name implies, may be equipped 
with multiple tools for simultaneously turning and facing 
such parts as auto- 
mobile wheel hubs, 
transmission gears 
and shafts, flange 
and stub ends of 
crankshafts, motor 
pinions, and cone 

‘ pulleys. Fig. 4 shows 
the ‘‘multi-cut” lathe 
set up for turning 
an alloy steel pinion. 
a job in which four 
facing and two turn- 


Pigieks 


ing tools are em- 
ployed to remove 
about 1% inch of 


metal from all sur 
faces, the piece being 
completely machined 
to size in one opera- 
tion. The _ floor-to- 
floor time per piece 
for this job is 4 min- 
utes 45 seconds, and 
about 10 horsepower 
is consumed. Many 
plain turning and 


Fig, 2. 


from which 


Improved Heavy No, 12 Multi-cut Lathe for Work up to 12 Inches in Diameter 
and of Various Lengths, depending on the Length of Bed 


Rear View, showing the Arrangement of the Facing Slide and the Profile Plate 
it receives Movement 


the ordinary ma- 
chine shop can also 
be handled profitably 
on this machine. 

The simplicity of 
the design enables 
the operator to set 
up the machine in 
approximately the 
same time as is re- 
quired for setting up 
a hand screw ma- 
chine, and because of 
this, the multi-cut 
lathe is applicable to 
lots of only twenty- 
five or fifty parts. 
As the machine is 
essentially a lathe 
and uses only lathe 
tools, the average 
lathe operator can 
be quickly trained 
to obtain maximum production with it. All slides are ac- 
tuated without the use of cams, and so setting up for a 
given job simply requires the selection of the proper change- 
gears. These may be quickly determined from a chart. 

When the volume of work is sufficient to justify it, one 
operator can readily take care of two machines. The turn- 
ing carriage at the front of the machine and the facing 
slide at the rear are automatically tripped by limit stops 
at both ends of their travel. The feeding movements of the 
carriage and slide are so arranged that the time required for 
a job is that necessary for taking the longest single cut. 
Both the feeding and rapid traverse movements of the car- 
riage and slide are 
controlled by means 
of the upright hand- 
lever of the feed- 
box at the head end 
of the machine (see 
Fig. 1). This con- 
trol is so interlocked 
that the feed and 
rapid traverse can- 
not both be engaged 
at once. The ma- 
chine is heavily con- 
structed in order 
that it may utilize 
the unusual amount 
of power supplied it; 
although it is only 
rated to swing 12 in- 
ches in diameter, a 
motor of from 7% to 
15 horsepower, de- 
pending upon the 
nature of the work 
that is to be handled, 
is recommended for 
driving ‘it. 


» 
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Selective Speed Headstock 


Six speed changes for the headstock spindle are obtainable 
from the constant-speed driving pulley by the manipulation 
of two. levers. The lever on top of the headstock gives the 
faster speeds, and that at the front of the headstock, the 
slower speeds. The horizontal lever projecting to the front 
of the machine at the right-hand end of the headstock is 
used for starting the spindle. The driving pulley is equipped 
with a multiple-disk clutch, which runs continuously in oil. 
All the headstock gears are made of nickel-steel and heat- 
treated, and have stub teeth to increase their strength. 
These teeth are rounded to permit the gears to be easily 
slid into engagement. The gears are mounted on short 
high-carbon steel shafts which have four keyways, the cor- 
responding keys being broached in the gears from the solid. 

The automatic stopping feature of the spindle, previously 
mentioned, is so designed that when the feed of the turning 
carriage and facing slide is tripped, the spindle is instantly 


stopped or makes a predetermined number of revolutions ° 


before stopping. The spindle boxes are adjustable for wear, 


MACHINERY 


217 


the cutting compound. Ample space between the shears of 
the bed allows the chips to pass through. The tailstock is 
of the quick-acting screw type, and has four bolts for clamp- 
ing it to the bed. The spindle of the tailstock is made from 
0.45 carbon steel. 


The Turning Carriage and Facing Slide 


The turning carriage is scraped to the shears for its full 
length and is double-gibbed to the bed. The top of the 
carriage is provided with a broad dovetail to which the 
turning tool-rest is applied. One or more standard rests 
can be mounted on the carriage and spaced along it to suit 
the work. Two tool-rests are shown mounted on the car- 
riage in Fig. 1. Any of the rests may be equipped with a 
taper-turning attachment so that straight and taper surfaces 
can be turned simultaneously. The carriage is fed along 
the bed by means of a steel bull gear and a rack which is 
placed in the center of the shears to provide a balanced 
drive. 

The slide on which the facing tools are held is mounted 
on an angular bracket on the shear at the rear of the 


Fig. 3. 


Tailstock End of Multi-cut Lathe, which clearly shows the 
Design of the Bed Shears 


and the spindle is provided with ball thrust bearings. The 
entire headstock mechanism is enclosed in an oil-tight cast- 
ing in which every gear and bearing is constantly flooded 
with oil. The spindle is provided with a hole for the ap- 
plication of draw-in or air chucks. 


The Bed and Tailstock 


One of the noticeable points in which the construction 
of this machine differs from the smaller sizes is in the 
arrangement of the shears on the bed. The front shear 
on which the turning carriage is mounted is at an angle, 
whereas the rear shear on which the facing slide operates, 
and on which the headstock and tailstock are mounted, is in 
a horizontal plane. On the smaller machines this shear is 
at an opposing angle to the front shear. 


The turning carriage is free to travel past both the head- - 


stock and the tailstock, and because the shear is at an 
angle, it is claimed that the pressure of the cut serves to 
keep the carriage closer to the bed; thus all tendency to 
climb the shears and strain the gibs is eliminated. The 
bed is mounted on castiron legs which are designed to 
receive a pressed-steel pan, tank, and settling basin for 


Fig, 4. Tooling of the Turning Carriage and Facing Slide for a 
Typical Job 
machine. This slide receives its motion from the profile 


plate in the planed way on the rear of the bed, as shown 
in Fig. 2. A hardened roller attached to the facing slide 
is confined in the channel of the profile plate, and as the 
profile plate is fed along the bed, this roller, through a 
rack and pinion, operates the facing slide at right angles 
to the horizontal center line of the lathe. The contour of 
this profile plate is selective, so that the facing tools may 
be made to dwell at the end of their cut while the turning 
tools continue, or the profile plate may be of a shape that 
gradually slows up the feeding rate of the facing tools as 
they approach the end of their cut. This would allow for 
forming operations or for sizing heavy fillets. 


The Feed and Rapid Traverse Movements 


Power for the feeding movements of the turning carriage 


and facing slide is transmitted from the headstock spindle, 


by means of sprockets and a chain, to the feed-box at the 
head of the machine. Nine basic feed changes are obtained 
by manipulating the two short levers on the front of this 
box, which operate chrome-nickel steel sliding gears. The 
relative feeds of the turning carriage and facing slide are 
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variable through change-gears which are located on the 
outside of the feed-box. Then, after the ratio is deter- 


mined, the feeds may be increased or decreased at will by 
“the manipulation of either feed-change lever. 

The feed movement of both the carriage and slide is 
tripped by means of adjustable dogs on a revolving disk, 
which disengage a positive clutch. The disk makes one 
complete revolution per maximum travel of the carriage, 
and the latter may be tripped at any desired point by simply 
setting one of the tripping .dogs. The operation of this 
dog also actuates the automatic spindle stopping arrange- 
ment incorporated in the headstock. All gears and bear- 
ings in the feed-box are constantly flooded with clean lubri- 
cant, which is supplied by a pump provided exclusively for 
this unit. Power for the rapid traverse movement is trans- 
mitted through a light belt from the main driving pulley 
to the pulley at the left-hand end of the feed-box. This 
pulley is connected to the rapid-traverse driving shaft by 
means of a multiple disk clutch which runs in oil. 


Lubricating Provisions and Motor Drive 


As all important units are oiled by flooded lubrication, 
hand-oiling is so reduced as to be an almost negligible 
factor. Indicators on the headstock and feed-box show the 
levels to which these units should be kept filled with oil. 
The submerged centrifugal pump is of ample capacity and 
does not require priming. It delivers about 15 gallons of 
fluid per minute under sufficient pressure to wash away all 
chips and cool the tools properly. 

Hither an alternating- or a direct-current motor can be 
furnished for driving the machine. The motor is mounted 
on a hinged plate, which is attached to the rear of the 
headstock cabinet leg and drives the machine through a 
belt connecting it to the headstock pulley. A tightener 
pulley mounted on roller bearings is also furnished. A con- 
stant-speed type motor of from 7% to 15 horsepower capacity 
and running at 1750 revolutions per minute is recommended. 


Taper-turning Attachment 


The taper-turning attachment previously mentioned con- 
sists of a heavy bracket which is bolted to a planed pad on 
the front of the machine. This bracket carries a swiveling 
guide bar, which may be clamped in any selected position 
by means of T slot bolts. A sliding shoe is also attached to 
the cross-slide to impart an in and out movement to the 
cross-slide which bears a definite relation to the angular 
setting of the guide bar. The guide bar and the sliding 
shoe may be replaced by a form plate and a roller for the 
duplication of irregular shapes. The bed is provided with 
a series of holes to receive the clamping screws of the taper 
attachment bracket, so that the taper attachment may be 
moved along the bed as desired. 

Some of the important specifications of this multi-cut 
lathe are as follows: Maximum turning capacity, 12 inches 
diameter; maximum facing capacity, 101%4 inches diameter; 
maximum travel of carriage (all bed lengths), 20 inches; 
range of spindle speeds, from 50 to 250 revolutions per 
minute; range of turning carriage and facing slide feeds, 
from 0.002 to 0.203 inch per spindle revolution; rapid 
traverse of turning carriage and facing slide, 128 inches 
per minute; maximum travel of facing slide, 514 inches; 
and maximum travel of turning tool-rest, 514 inches. 


* * 


The annual meeting of the Taylor Society was held in the 
Engineering Societies’ Building, November 22 to 24. A 
number of papers covering broadly important phases in 
management were read, the subjects dealt with including 
the organization and management of a medium-sized plant; 
statistical compilation; shaping management to meet de- 
veloping industrial conditions; master budgets of sales and 
production; reduction of waste through research studies; 
and supervision of personnel. 
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GERMAN INDUSTRIAL CONDITIONS 


From MACHINERY’S Special Correspondent 


Berlin, November 7 


The tremendous drop in the exchange value of the mark 
during October has necessitated larger working capital for 
industrial plants, increased the scarcity of money, and made 
it more difficult to obtain credit for filling orders on hand. 
The present conditions have also caused uneasiness among 
the workers, and it is necessary to revise wages as well as 
prices of goods at very short intervals. There are many 
indications of a cessation of the industrial boom and of a 
coming crisis. This is evidenced by the fact that new orders 
in general are placed at much lower actual prices than in 
the past, and it is easier to obtain raw materials; in addition, 
the scarcity of labor is diminishing, and in some localities 
there is even a slight surplus of labor. Also the drop in 
the value of the mark did not increase German exports to 


‘such an extent as formerly. 


Difficulties in Obtaining Credit 


The need of large working capital seems to be the domi- 
nating factor of the situation, and it is the opinion in all 
industrial centers that the present boom must collapse, due 
to a lack of working capital and credit. The scarcity of 
money became so serious during the past month, that many 
plants could not pay their employes. Some firms issued 


bank notes of their own for their payroll, by permission of — 


the Reichsbank. The Krupp Aktien-Gesellschaft issued bank 


notes of 200- and 1000-mark denominations, and the Thyssen | 


Aktien-Gesellschaft of Miilheim issued notes of the same 
denominations, and 100- and 500-mark notes in addition. 
These bank notes, even at this early date, are no longer 
valid. Practically every firm has tried to solve the problem 
in some way, but without success. One expedient, the issue 
of new shares, has failed because the bank cannot be per- 
suaded to lend the large sums of money required. 


Changes in Prices of Machine Tools 


Naturally the collapse of the mark created a complete 
alteration of the prices of machine tools. They are now 
offered at fixed prices only in instances where the machines 
are actually in stock. A payment on account is required 
when an order is placed, and it is no wonder that the amount 
of new orders placed is small. Employment in the machine 
tool industry continues to be good: on account of the num- 
ber of orders on hand, the filling of which will presumably 
take some months. Many orders were received at the 
Leipzig fair, and on the whole, the fair has been more suc 
cessful than was expected. 

Any business contract is a speculation of the worst kind, 
the risk of which increases according to the degree in which 
the manufacturer depends on foreign markets for the supply 
of raw materials. A new feature of the market is the bas- 
ing of prices on the value of the American dollar. As a 
result of this practice, it frequently happens that the prices 
asked for almost identical machines differ greatly. 

Prospects of better conditions seem poorer than ever, and 
the political situation appears to be hopeless. The iron 
industry has been a leader in setting the prices of its pro- 
ducts according to the American dollar, and price changes 
in this industry now take place four times a month. Ma- 
chine tool builders are careful in ordering raw materials. 
One large concern recently cancelled as far as possible all 
previous orders for raw materials. Invoicing in foreign 
currency, of products made from home materials as well as 
from foreign materials and intended for home or foreign 
consumption, is now being practiced for the first time by 
the Association of German Machine Tool Builders. This 
method has been adopted by the manufacturers in an at- 
tempt to keep pace with the drop in the value of the mark 
in relation to the dollar. 
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Machine Tool Investments 


By a Machine Tool Sales Manager 


chine tool should be purchased or not, is to investigate 

the effect that it will have on the cost per piece pro- 
duced. In many cases, machine tool buyers expect to reduce 
the cost of their product sufficiently to cover the purchase 
price of the machine in a single year. In other words, they 
expect a return of 100 per cent on the investment. From 
the buyer’s standpoint, an investment yielding 100 per cent 
is ideal, and if machine tools are developed fast enough to 
make it possible continuously to offer investments of this 
type, it would be very valuable in the reduction of costs 
in the industries. But while such returns can be recorded 
for several machine tools now on the market, it is doubtful 
if a rate of development can be maintained that will make it 
possible always to offer 100 per cent investments to machine 
tool buyers. Of course, an automatic screw machine of 
today can easily show a 100 per cent return on the invest- 
ment, when its production is compared with the engine 
lathe of twenty years ago. But it is not likely that the 
automatic screw machine of tomorrow will be sufficiently 
superior to that of today to make it possible to offer it 
as another 100 per cent investment. In other words, ma- 
chine tool buyers must begin to consider machine tools as 
a good investment even if they do not give such excessively 
high returns. 


(hee usual method of determining whether a new ma- 


Reducing the Payroll by Improved Equipment 


There are some advantages to be gained from the purchase 
of machine tools besides the actual reduction in the cost 
of manufacture per piece. When a machine is purchased 
and put to work, it is expected to earn a profit on the invest- 
ment and to cover its own overhead. It is exactly the 
same when a machinist is added to the payroll. He is ex- 
pected to earn a profit on the wages paid to him, and to 
cover the cost of the overhead expense added by his em- 
ployment Now, suppose that a certain amount of work 
is to be done, and that it may be done either by. using the 
present machinery with additional employes, or by using 


the same number of employes and installing new machinery. 


Further, assume that the actual cost per piece will be the 
same in either case. Which is then the better solution of 
the production problem? 

In one case, the shop would pay out more money in 
wages, but the assets of the company would remain the 
same. If new equipment were purchased, money would 
also be paid out, but the company would have added to its 
assets. The assets would be increased to the extent of the 
purchase price of the machinery, less depreciation. 

If anyone is in doubt as to which is the better procedure, 
ask a banker. It is much easier for a concern to do busi- 
ness with a bank when it can show that it has growing 
assets than when it can merely point to a growing payroll 
—assuming that the profit is the same in both cases. Sup- 
pose, for example, that a shop with 200 employes does $800,- 
000 worth of business. This is $4000 per employe, which 
includes all expenses, wages cost of materials, insurance, 
rent, selling expense, taxes, and the hundred and one other 
items that make up manufacturing costs. Assume that 
by investing a large amount in modern machinery, the 
same output is obtained with 150 employes. Assume, 
further, that $2000 per year is the average cost of wages 
and supervision per man; then $100,000 a year has been 
saved in wages. If the interest and the depreciation on 
the machinery bought amounts to $100,000, the actual profit 


remains the same; nevertheless, the company is in a better 
financial position. The new machinery has not increased 
the profits, but it has increased the assets of the company. 
Instead of paying out wages that constitute no asset, it has 
turned the saving into an asset. In times of stress, the 
borrowing capacity of this company is greater, and 
it can weather business depressions and financial storms 
more easily. 


Reasonable Returns on Machine Tool Investments 


The remarkable improvements in machine tools during 
recent years have led buyers of machine tools to expect 
unreasonably high returns on machine tool purchases. 
Compare the investment in machine tools with the invest- 
ments made in starting a public service corporation. In 
the case of public utilities—railroads, electric light and 
power stations, gas works, and water works—large invest- 
ments are made before any revenue whatever is derived, and 
if the return is sufficient to cover depreciation and operating 
expenses, and yield a profit anywhere from 6 to 10 per cent 
on the capital invested, the corporation is rated as a sound 
business. 

Now the purchase of a machine tool is a sound investment 
on exactly the same basis. It is unreasonable to expect a 
100 per cent return on the purchase price of a machine tool 
when a public utility that yields 10 per cent is exceptional. 
If a machine tool can show an actual annual saving of 20 
rer cent of its purchase price—10 per cent being allowed 
for depreciation and 10 per cent as interest on the invest- 
ment—it should be considered a very good proposition. If 
the machine is used in an industry that has extremes of 
prosperous and lean years, an average of a number of years 
could be used, and if the average equals the figures men- 
tioned, the investment is a sound one. A depreciation of 
10 per cent wipes out the cost of the investment in ten 
years. Many machine tools have a longer life than that, 
and in any case, at the end of ten years there is a certain 
scrap value in the machine, and nearly always a second- 
hand value., 

As a matter of fact, there is probably no other industrial 
product that gives as high a return on the investment as 
machine tools. The mere fact that there are buyers in the 
machine tool field who today expect 100 per cent returns 
on their investment indicates that machine tool builders 
are selling their inventive ability and skill very cheaply. 
It also indicates that those who use machine tools get pro- 
portionately a much higher price for their product than the 
machine tool builder; otherwise, they could not expect 
a 100 per cent return on their investment. When competi- 
tion becomes as keen in some of the fields where machine 
tools are used as it is now between machine tool builders, 
some buyers of machine tools will be satisfied with as low as 
10 per cent return on their investments. 


What the Machine Tool Salesman can do to Correct 
Erroneous Impressions 


One factor that has contributed to the demands for a 
high rate of return on machine tool investments has been 
that the salesman of machine tools has lacked the financial 
aspect. He may have been an excellent salesman and a good 
mechanic and demonstrator of his machine, but he has not 
made the financial side of the transaction one of the main 
items of his proposition. There is great room for improve- 
ment in the line of attack of the machine tool salesmen. 
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The machine tool buyer must be educated to look on a 
machine tool investment much in the same light as invest- 
ments in other industrial fields. In order to teach him to do 
this, the machine tool salesman must learn to figure the 
return from new equipment by an accurate accounting 
method. If he can offer a net return of 10 per cent or more, 
he has an investment proposition worthy of consideration 
and one that will receive attention in a period when the 
buyers of machine tools are engaged in an active competi- 
tive business. 

Machine tool salesmen devote a great deal of time in 
devising methods for going around, over or under, the 
purchasing agent. To some extent this is necessary, because 
the salesman must become familiar with the shop condi- 
tions, and the purchasing agent, as a rule, can give him 
only second-hand information on shop subjects. At the 
same time it should be remembered that the qualifications 
of purchasing agents as a whole have been raised very 
much faster than the qualifications of men in many other 
lines of endeavor. The purchasing agents today are selected 
because of their ability to earn money for their companies 
by making investments that will return profits. It will 
help the cause of the machine tool salesman if he is able to 
explain clearly to the purchasing agent that the buying of 
his machine tool is a real investment. The purchasing 
agent is looking for good investments; it is the salesman’s 
business to show him where he can invest his company’s 
money to good advantage. 


# * * 


RE-TURNING CRANKPINS IN AN AUTO- 
MOBILE SERVICE STATION 


In repairing automobile crankshafts, it is quite common 
practice to regrind the crankpins and main bearings, but 
the repair shops of all service stations do not have sufficient 
use for a crankshaft grinding machine or a specially ar- 
ranged cylindrical grinder to employ this method of refinish- 
ing worn crankshaft bearings. At the service station of 
the White Co., Long Island City, crankpins are re-turned 
on a Greaves-Klusman lathe in which a Sawyer-Weber re- 
turning tool is used, as illustrated. The crankshaft is 
chucked at one end or driven by a lathe dog and supported 
at the tailstock end in the regular way. The diameter of 
the pin to be turned is first determined, and then the 90- 
degree V-block A is adjusted to suit this diameter. For 
convenience in making this adjustment, a scale is provided 
on the opposite side. It is necessary that this V-block be 
adjusted for varying diameters of crankpins so that the 
turning tool will be located diametrically opposite the center 
of the pin. 

The blade that does the turning is the full width of the 
wrist-pin and is fastened in the slide block B, which has 
suitable adjustment for diameter. A bronze shoe is brought 
to bear against the crankpin, the correct bearing pressure 
being produced by the knurled screw C. Then the crank- 
shaft is revolved slowly to the front, the best results in 
turning being obtained if the speed of rotation is not over 
ten revolutions per minute. The extending bar of the tool 
bears against the carriage of the lathe as the shaft revolves, 
and the operator, standing at the rear of the machine, can 
then conveniently feed the tool by means of the handwheel, 
as shown in the illustration. 

To obtain the best results with this tool, certain points 
must be observed, as outlined in the following: It is neces- 
sary that the cutters have a keen edge and that they be kept 
sharp. Low rotative speeds are productive of the best results, 
and the feed should not be more than 0.0005 inch per revo- 
lution of the crankshaft. Cutting compound, consisting of 50 
per cent lard oil and 50 per cent turpentine should be used 
in copious quantities. As the cutter is gradually fed in, it 
is necessary to maintain a proper amount of tension of the 
bronze shoe against the reduced diameter of the crankpin; 
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Use of Crankpin Turning Tool for repairing Automobile Crankshafts 


hence as the work is being performed the knurled screw C 
is tightened slightly from time to time. 

This tool has been found entirely suitable for re-turning 
crankpins that are scored or worn out of round. In the case 
of a pin that is worn tapered, the revolving crankshaft will 
cause the end of the bar to sway considerably, and if this is 
not prevented by bringing the carriage against the side of the 
bar, the crankpin will be turned tapered. Reference has been 
made to the necessity of maintaining a keen cutting edge on 
the turning tool; to aid in maintaining this edge, it is good 
practice to clean the crankpins before turning with a piece 
of aloxite cloth to remove rust or glaze, which is destructive 
to the cutting edge of the tool. At the completion of the re- 
turning operation the turned surfaces may be smoothed by 
means of aloxite cloth held in a wood clamp or in any other 
suitable way, and this completes the finishing of the pins. 


* gt Ee 


DEMAND FOR MACHINE TOOLS IN JAPAN 


The types of machine tools chiefly in demand in Japan 
are given in the following information received from Mitsui 
Bussan Kaisha, Ltd., Tokyo, Japan, dealers in machine tools 
and general machinery. The kinds, types, and sizes of 
machine tools most in demand are as follows: Lathes, 12- 
to 24-inch swing; upright drilling machines, from 24 to 
36-inch sizes; horizontal boring machines, from 3- to 6-inch 
sizes; milling machines, Nos. 2 and 3; gear-cutting machines, 
from 24- to 48-inch sizes; plain and universal grinding 
machines; and roll grinders. 

In viewing the entire machinery field, it is found that 
the demand for machinery for different industrial uses 
comes somewhat in the following order: Electrical machin- 
ery, excavators, rolling mill machinery, printing machinery, 
and machine tools. In the machine tool class, the order 
of demand is about as follows: Milling machines, lathes, 
grinders, drilling machines, and gear-cutting machines. 

Paper mill, sugar mill, and flour mill machinery are also 
in demand, as well as ice-making machinery. Generally 
speaking, machinery from the United States is preferred, 
English machinery comes next, and German and French 
machinery follow. 
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Developments in Die-casting Practice 


By CHARLES PACK, Vice-president and Chief Metallurgist, Doehler Die-Casting Co., Brooklyn, N.Y. 


vance in the die-casting in- 

dustry within the last 
eight or ten years has been the 
development of the aluminum 
die-casting process. The use of 
a lighter die-casting alloy than 
the original white metals con- 
sisting of zinc-, lead-, and tin- 
base alloys, has made it possible 
to extend the field of application 
to a greater degree than form- 
erly. Many articles in common 
use are now being regularly 
made by die-casting. In the 
manufacture of automobile steer- 
ing apparatus, magneto and 
ignition systems, carburetors and pumps, 


P vance i the greatest ad- 


player pianos and 

phonographs, calculating machines, vacuum sweepers, etc., 

aluminum and zinc die-castings are extensively used. 
Examples of some of these aluminum products are shown 


in Figs. 1 and 2. Fig. 1 is a complete set of die-cast parts 
for a well-known make of vacuum sweeper. The parts 
shown are of widely differing designs and involve many 
special applications of die-casting. Fig. 2 shows adding ma- 
chine and, calculating machine castings and gives a good idea 
of what can be done with this process in producing castings 
of large size and thin wall sections. 

With the greater field of application afforded by the use 
of aluminum alloys, there necessarily has been an attendant 
development in the manufacture of suitable die steels be- 
cause the casting temperature of aluminum is much higher 
than that of other white metals. There has also been a 
development in the types of die-casting machines used to 
meet the more varied application, although there still re- 
mains considerable opportunity for development in ma- 
chines. Die-casting alloys have been fairly well standard- 
ized among the manufacturers of die-castings, and a great 
deal has already been published regarding the composition of 
these alloys. 


Die-casting Dies 


Die-castings may be defined as castings made in metallic 
dies, or molds, under pressure. Die-casting dies consist of 
two main metallic members analogous to the cope and drag 
of a sand mold. For zinc-, tin-, and lead-base alloys, these 
die members are usually made of low-carbon machine steel, 
while for aluminum castings, heat-treated chrome-vanadium 
steel is generally used. Each half of the die can be made 
of a great many component parts, but when assembled 
the dies must open and close in two sections. The cavities. 
holes, and other irregularities on the casting are produced 
by steel cores, which are usually made of the same kind 
of steel as the dies. The cores are operated by pinions 
that engage rack teeth cut on the cores, or in some cases 
by levers. Usually the cores are located in the die that 
is drawn away from the melting pot. 

The most descriptive names for the two die members 
are “ejector-die” for the movable member, and “‘cover-die” for 
the stationary one through which the metal is admitted 
to the die cavity. As a general rule, it is advisable to place 
the cores in the ejector-die, although conditions affecting 
the parting sometimes make it preferable to place them in 


the cover-die. In back of the 
ejector-die there is an ejector- 
plate in which pins are carried 
for removing the casting from 
the die impression. These pins 
pass through the die-block to the 
cavity in the ejector-die. The 
sprue-cutter is a steel stud pro- 
jecting from the ejector-die far 
enough to enter the bushing in 
the cover-die. The cover-die is 
usually of simple construction 
containing merely an impression 
and the bushing through which 
the metal enters the die. 

It is advisable to design the 
dies so that the casting will re- 
main in the ejector-die when the two are open. The ejector- 
plate carrying the pins can then be advanced to cause the 
pins to extend slightly into the die cavity and eject the 
casting. Sometimes the die cavity will not be irregular 
enough to cause the casting to remain in the ejector-die of 
itself, and in such cases the sprue-cutter may be employed 
to hold the casting in until the dies have been opened. In 
such a die, the sprue-cutter is made tapered, and after the 
casting has been made, the sprue shrinks around the sprue- 
cutter, causing the casting to remain in the ejector member. 

The function of the sprue-cutter is to distribute the liquid 
metal, not to actually sever the metal. It furnishes enough 
displacement in the bushing leading to the nozzle to insure 
that the die cavity will be completely filled. It is usually 
necessary to remove the sprue from the casting in a separate 
operation. The sprue-cutter may be stationary or movable; 
if it is movable, it is operated by a lever or pinion. For 
aluminum work, it is quite likely to be made movable, 
although it is not generally necessary to move it when other 
white metals are being cast. 

The ejector-pins must fit accurately in the holes in which 
they operate, and yet must be capable of moving freely. 
They leave their impression on the casting, because it is 
practically impossible to have the ends of the ejector-pins 
project to exactly the same plane as the surface of the die 
impression. As a consequence, marks will be left on the 
casting in every case, either in the form of slight projec- 
tions or depressions. Where the part is such as to re 
finishing, it will be readily appreciated that a depression 
will be objectionable, whereas if the part is to bear upon 
another part in service a projection on the surface of the 
casting would be objectionable, while a depression would 
not be. From this it will be appreciated that the designer 
should know the service to which the part is to be put. 


Location of Parting Line 


The location of the parting line of the two die members 
is of paramount importance, and to determine where the 
best place for this line is, requires a knowledge of the art 
of casting production. There is likely to be a greater varia- 
tion in the casting dimension at the parting than at any 
other point. This is so because it is not always certain 
that the two die members will be completely closed, for if 
they are left open only a few thousandths of an inch by 
some slight particle on the face of the dies, an opportunity 
for variations is afforded. Sometimes it is necessary to 
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employ a great deal of ingenuity to make it possible for the 
part to be removed from the die, in which case no matter 
where the parting line is, special means are necessary to 
free the casting. For this purpose section core pieces are 
often used, which are removed from the casting after it is 
ejected from the die. 

Running a line of cold water through the dies prolongs 
their life. Dies for castings of considerable mass, that is, 
bulky designs, require water-cooling, although for castings 
of thin wall section it is not necessary to cool the dies in 
this way. This is true whether the metal is aluminum or 
one of the other white metals of lower melting temperature. 
If the cores are of large diameter, it is often necessary to 
water-cool them as well, by running a pipe or tube into 
the die or core, directing it to the place that is subjected 
to the greatest degree of heat. A suitable drain pipe should, 
of course, be provided for carrying off the cooling water. 

In designing die-casting 
dies, much depends upon the 
design of the part to be cast. 
When a drawing of a part is 
received by the Doehler Die- 
Casting Co., the engineering 
department determines what 
changes in design are neces- 
sary, if any, to cast the part 
satisfactorily. A drawing is 
then made on which the rec- 
ommended changes are indi- 
cated, and the casting limits 
specified. Other suggestions 
regarding allowances for fin- 
ish, casting material, etc., are 
also noted on this drawing. 
An attempt is made to keep 
the sections of the casting as 
uniform as possible. Large 
fillets and thin sections are 
most desirable, and under- 
cuts are avoided wherever 
possible, because they involve 
complicated construction. 

A blueprint of this drawing 
is forwarded to the customer 
for his approval, and if the 
limitations set down by the 
engineering department meet 
the reauirements of service 
satisfactorily, and the design is approved by the customer, 
the actual designing of the dies is undertaken. In de- 
signing the die, draft must be provided for the interior 
walls and holes. The outer walls can sometimes be made 
without draft by using slides which move away from the 
casting before it is ejected. The use of slides also makes 
it possible to cast under-cuts on the sides of the part. 


Draft Required in Dies for Castings Made from Different Alloys 


The amount of draft commonly used for each of the 
alloys is approximately as follows: For zinc-base alloys, 
0.001 inch per inch on both the cores and walls; for tin- 
and lead-base alloys, 0.0005 inch per inch for the cores, 
and 0.001 inch per inch for the walls; for aluminum, 0.015 
inch per inch for cores 4%, inch or more in diameter, and 
0.005 inch per inch for cores less than 14 inch in diameter, 
and for the walls 0.005 inch per inch; for copper-base 
alloys (brasses and bronzes), 0.005 to 0.010 inch per 
inch for the cores, and 0.002 inch per inch for the walls. 

Accuracy and uniformity are important factors in die- 
casting production. Calculation for shrinkage and careful 
construction of the die are vital considerations in obtain- 
ing accuracy and uniformity. For casting aluminum, a 
shrinkage allowance of 0.004 inch per inch is made; for zinc- 


Fig. 1, Die-cast Parts for a Vacuum Sweeper 
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base alloys, the shrinkage allowance is 0.0025 inch per inch, 
and for tin- and lead-base alloys, 0.001 inch per inch. 

It is of great importance that all these factors entering 
into the die design be taken into consideration because 
errors necessitate changes involving a heavy expense, due 
to the high cost of die-casting dies. It is well for the 
designer to bear in mind that it is comparatively easy to 
add stock to the outside of the casting, since that involves 
only enlargement of the die, but it is extremely difficult, 
and. often impossible, to reduce the outside dimensions 
of the die-casting, as this means reducing the size of the 
impression. To guard against this, and also to facilitate 
the machining of the die members, the cavities themselves 
are often made in sections, although in any event changes 
should be guarded against. 

As previously stated, the alloys commonly used for die- 
casting are fairly well standardized. The composition and 
properties of some of the 
alloys which the Doehler Die. 
Casting Co. has adopted as 
standards were presented in 
an article published on 
page 282 of November, 1920, 
MACHINERY. 

Zinc-base alloys consisting 
mainly of zine and tin or zine 
and aluminum have a specific 
gravity of 7.20. The heaviest 
casting recommended to be 
made from these alloys is 8 
pounds, the thinnest wall sec- 
tion, 1/16 inch, and the toler- 
ance that can be maintained 
per inch, + 0.001 inch. Ex- 
ternal threads as fine as 24 
per inch can be east, and 
also internal threads under 
certain conditions. The mini- 
mum hole diameter that can 
be cast with zinc alloys is 
1/32 inch, although this size 
is influenced somewhat by the 
length and thickness of the 
casting wall. 

Tin-base alloys, which in- 
clude the babbitts, consist 
mainly of tin, lead, and anti- 
mony. The specific gravity of 
these alloys is 7.40, the maximum recommended weight of a 
die-casting made from them, 10 pounds, and the minimum 
wall thickness, 1/32 inch. The castings can be held to a toler- 
ance of + 0.0005 inch per inch. External threads as fine as 
27 per inch can be cast, as well as internal threads in some 
cases. The minimum diameter of hole that can be cast is 
1/32 inch, but this size is also influenced by the length 
and thickness of the casting wall. 

For the lead-base alloys, which consist of lead, tin, and 
antimony, the specific gravity is 10.03 and the maximum 
weight recommended for castings made from these alloys 
is 12 pounds. The minimum wall thickness is 1/32 inch, 
and the tolerances are +0.001 inch per inch. External 
threads can be cast as fine as 24 per inch, and internal 
threads can also be cast under some conditions. The small- 
est diameter of hole that can be cast is 1/32 inch, but this 
size is governed somewhat by the thickness of the cast- 
ing wall. 

Aluminum alloys consist of aluminum and copper princi- 
pally, or aluminum, copper, and nickel, and their specific 
gravity is about 3.003. The maximum recommended weight 
of an aluminum casting is 5 pounds. The thinnest wall 
section that can be successfully cast is 1/16 inch for small 
castings, and ¥% inch for large castings. Aluminum castings 
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Fig. 2. 


Die-castings used in Adding Machines and Calculating 
Machines 

can be held to a tolerance of + 0.0025 inch per inch. Ex- 
ternal threads can be cast, but they must be cast 0.010 inch 
over size and then chased to size. The finest external thread 
that is recommended for aluminum castings is 20 per inch. 
Internal threads cannot be cast. The minimum size of 
holes for aluminum castings is 3/32 inch on holes not deeper 
than 1 inch; for holes smaller than this, it is customary to 
_ spot the casting to facilitate subsequent drilling. 

For the copper-base alloys consisting of copper and zinc 
(manganese bronze), 14 pounds is the maximum weight 
recommended for die-castings. The minimum wall thick- 
ness is 3/64 inch, and the tolerances + 0.005 inch per inch. 
It is not possible to die-cast threads from copper-base alloys. 
The smallest diameter of hole that can be cast is % inch, 
smaller holes being spotted to facilitate drilling. 

The figures given in the foregoing are, of course, only 
approximate, since some dimensions on a given casting can 
always be held closer than others. For example, at the 
parting line there is a greater variation than elsewhere on 
the casting. Alloys having a lower melting point can be 
held within closer limits than those having a higher melt- 
ing point, so that aluminum with its higher melting point 
cannot be held as close to a specified dimension as the 
other white metals. 

Subsequent articles will deal with types of die-casting 
machines, methods of designing die-castings, and the means 


by which difficulties met with in the die-casting process 


are overcome, 
; * * & 


EFFECT OF CERIUM AS AN ALLOY METAL 


The study of cerium as an alloying element in steel, con- 
ducted at the Ithaca, N. Y., field station of the United States 
Bureau of Mines, has been finished. The attempt to utilize 
the cerium group of metals, made from by-products of the 
gas mantle industry, in metal alloys gave only negative re- 
sults. In aluminum alloys, the cerium group of metals 
had no useful effect either as alloying materials or as scaven- 
gers. In steel, the desulphurization effected by the cerium 
metals was accompanied by the retention in the steel of 
inclusions due to the cerium metals. The harmful effect 
of the inclusions overbalanced any good effect due to de- 
sulphurization or to the presence of cerium metals as alloy- 
ing elements. Neither plain carbon steel nor various alloy 
steels to which cerium was added were improved. Collected 
data showed cerium to have no marked effect as a true 
alloying element in steel, and to be harmful rather than 
helpful when used as a scavenger. 
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MAKING A MOLD FOR A LARGE BRACKET 
By M. BE. DUGGAN 


The majority of patternmakers would doubtless construct 
a pattern such as the one shown in the illustration with a 
parting line at X-X¥. The original pattern was made in this 
way, and was intended to be molded on its side, with the 
left-hand section of the pattern in the drag and the right- 
hand section in the cope, as indicated. The pieces A, B, 
and C on the cope side were loosely fastened to the pattern, 
while the corresponding pieces on the drag side were 
securely fastened in place. Core-prints and special core- 
boxes were made to form the bolt holes at D. The bolt slots 
#4 were cut into the pattern and were intended to be molded 
in green sand. 

However, when the pattern reached the foundry, the loose 
pieces on the cope side were securely nailed to the pattern 
by the molder. Then, instead of making the mold in the 
manner intended by the patternmaker, the pattern was 
molded on end entirely within the drag flask. The section 
G, as indicated in the illustration, represents the drag, and 
the section H the cope. The cope was therefore flat, and of 
the type commonly referred to as a “flat back” cope. The 
slots at # and the holes at D in this case were formed by 
dry sand cores rammed up with the pattern. These cores, 
usually called “ram-up” cores, were shaped from slab cores 
such as are kept on hand in nearly all foundries. 

When patterns, such as the one described, are returned 
from the foundry with the loose pieces fastened to the pat- 
tern and the cope and drag sections securely fastened to- 
gether, it is evident that the molder prefers to mold the 
pattern on end in the drag flask. In so doing, the chance 
of damaging the mold when locking or closing it is greatly 
lessened.» Then, again, instead of having to draw a fairly 
deep pattern from the cope as well as from the drag, only 
one (the drag) pattern is required to be drawn. Also, if 
the two-part pattern is used, wooden sand bars shaped to 
conform to the outline of the pattern are required to support 
the sand in the cope. In addition it might also be necessary 
to drive nails into the sand bars and provide gaggers dipped 
in clay and laid around the mold above the pattern to give 
the cope mold additional support. 

From the foregoing it will be evident that the molder 
prefers to mold the whole pattern in the drag. This, how- 
ever, is not always possible, as certain conditions make it 
necessary to employ a split pattern designed to be molded 
on its side. Needless to say, the best results in pattern- 
making will be obtained only when the patternmaker keeps 
in close touch with the foundry work. By making personal 
visits to the foundry and by reading articles on molding 
and foundry practice in technical journals, it is possible for 
the patternmaker to obtain a better understanding of how 
patterns should be constructed so as best to meet the 
molder’s requirements. 
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Designing Power Press Crankshafts 


By P. A. FRIEDELL, Chief Engineer, D. H. Stoll Co., Buffalo, N. Y. 


shafts and eccentric shafts for power presses are used 

by different designers. These methods give different 
results for presses of the same tonnage capacity, and con- 
sequently a designer has difficulty in deciding which is 
best. In this article is described a method which has been 
used by the writer for a number of years and has been found 
to be very reliable. Crankshafts are made from steel of 
various compositions, but a steel having a carbon content 
lower than 0.25 per cent or higher than 0.50 per cent should 
not be used. Steels of the lower carbon content “set” too 
readily under load, and cause misalignment of the bearings 
and consequent cutting and heating. The higher carbon 
steels will not withstand the constant severe stresses pro- 
duced by shocks, as in blanking and, piercing. Open-hearth 
steel having a carbon content of from 0.40 to 0.50 per cent 
is most satisfactory for crankshafts. 


V ARIOUS methods of calculating the strength of crank. 


Designing the Crankshaft for a Single-crank Press 


The tonnage capacity is the main consideration in design- 
ing a crankshaft. Other items that affect the dimensions 


Substituting the known values, 


200 2 
z=! 2 (J+ %) + %+ 2x 1=12.04 or 12 inches 


The greater of the values found for E by the two formulas 
should be taken as the true length of the crankpin. Although 
both formulas give the same value in this instance, there 
is sometimes a considerable variance in the results. The 
crank cheek widths OC should be made approximately 0.6d, 
or, in this case, 4.8 inches. Radius F should equal 0.1d or 
about 8, inch. Adding the various values, length B will 
be found to equal about 2114 inches, and length L, 23 inches. 

Calculating Bending and Twisting Moments and 
Shearing Force 

With the liberally proportioned crankpin and crank cheeks 
which the trial formulas give, the crankshaft may be con- 
sidered as a beam on which the load is evenly distributed 
over distance B and which is supported at points N. Then 
the approximate bending moment M may be found from 


Fig. 1, 


are number of cranks; distance between cranks; method of 
driving crankshaft—at one end, at both ends, or between the 
cranks; length of stroke; and percentage of stroke during 
which the crankpin carries the full load. As a first problem 
a crankshaft will be calculated for a single-crank press 
intended for blanking and piercing operations and having 
a capacity of 200 tons. Allowable stresses of 10,000 pounds 
per square inch for shearing and bending will be used in 
all computations. A trial value for the crankshaft diameter 
d, Fig. 1, may be obtained by dividing the tonnage by 3, and 
extracting the square root of the quotient. This gives a 
diameter of approximately 8 inches. For the trial crankpin 
diameter D select a value which will give an area 50 per 
cent greater than the area of a shaft of diameter d. Then 
the trial value of diameter D will be found to be approxi- 
mately 10 inches. To obtain the length H# of the crankpin 
bearing, divide the tonnage by twice diameter D, and add 
0.2 D for radii R. Thus, 


EH = (200 + 20) + 2—12 inches 


This length will be satisfactory so far as the bearing 
area is concerned. However, when the design incorporates 
a connection screw for adjustment, the following formula, 
in which P equals the total load in tons, should be used: 


Py 2 
p=y2( +x) + % +2R 
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Single Crankshaft for which Dimensions are computed 


the following formula, in which W equals the total load on 
the beam in pounds: 


WwW B 
ma ea (1) 
4 2 


Substituting the known values, 


400,000 X 12.25 


Me = 1,225,000 inch-pounds 


4 

Crankshafts are generally designed to receive the maxi- 
mum load when the axis of the crankpin is not more than 
one inch from the vertical center line of the crankshaft 
bearings. Consequently, the twisting moment equals the 
press capacity, in pounds, multiplied by one inch, or in this 
case 400,000 inch-pounds. 

The stroke should be as short as is practicable, consider- 
ing the work to be done, because if the crankshaft is de- 
signed to receive the maximum load with the crankpin one 
inch from the axis of the crankshaft bearings, a press with 
a 2-inch stroke is able to withstand its maximum load 
throughout the entire stroke, whereas with a press having 
a 4-inch stroke and a 15-inch connection, the maximum 
capacity is utilized only through a distance X, which may 
be determined by the following formula: 


X=at+e—V (ve—1+a)?*—1 
in which a@ — length of connection and c= throw. 


hy 
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Fig. 2. Typical Double Crankshaft driven at Both Ends 


Substituting the known values, 
X=17— V (vy 4—1+4+15)*1=0.3 inch 
This indicates that value X drops off rapidly for increased 
length of stroke. It will be noted from Fig. 1 that the 


crankshaft is subjected to shear at points N, which equals 
100 tons or 200,000 pounds at each point. 


Determining the True Crankshaft and Crankpin Diameters 


The following formula for diameter d, in inches, may be 
used for a crankshaft made of open-hearth steel having the 
carbon content recommended in the foregoing: 


Q 
any (112) ——)' + 
10,000 10,000 


in which 7 equals the twisting moment, in inch-pounds, and 
Q@ equals the shear at either of points N. Substituting the 
known values in this formula, 


ee (ony 


10,000 
As the crankpin is subjected to bending stresses, other 
stresses on a single crankshaft are insignificant. Therefore 
the crankpin diameter D may be found by the following 


formula, 


in which S equals the allowable stress in pounds per square 
inch. Taking 10,000 pounds per square inch as the allowable 
stress and substituting the other known values, 


on) 32 X 1,225,000 


= 10.76 or 1034 inches 
3.1416 X 10,000 

Thus a crankshaft in which d equals 7% inches and D 
equals 1034 inches will safely deliver a load of 200 tons at 
&@ point 0.3 inch from the bottom of the stroke on a 4-inch 
stroke press, and through the entire stroke of a 2-inch stroke 
press. Knowing the true values of D and d, di- 
mensions O and H can be determined for a 2-inch 
stroke press as follows: 

O=D-+ 2R =10.75 + 2=12.75 inches 
D+d-+ 2t 10.75 + 7.5 +2 
+ 2R = —_____—- 
2 2 

12.125 inches 

Lengths G of the main bearings should be not 
less than 1.75 times the true diameter d. In this 
case, G—=1.75 X 7.5 =138.125 inches. It is often 
necessary to make these lengths greater than 
1.75 d due to the design of other parts. The bear- 
ing pressure V, in pounds per square inch, may 
be computed from the formula: 


(2) 


200,000 


= 714 inches 
10,000 


32M 


(3) 


+2= 
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or, for a bearing equal to 1.75 d, 

Ww 

v= 
3.5a? 
For the crankshaft under consideration, 
400,000 
Vig = 2030 pounds per sq. in. 
DONE OE aGO 


This value for main bearings, should not greatly 
exceed 2000 pounds. 

If it were desired to design a crankshaft for a 
10-inch stroke, say for drawing a shell 5 inches 
deep, the capacity at a point 5 inches from the 
bottom of the stroke would equal 
1960G2 ee 1960 e758 


5 5 

The capacity would increase in value until the bottom of 
the stroke was reached, at which point the maximum load 
of 200 tons could be applied. 

Should a crankshaft of 10-inch stroke be desired to trans- 
mit a load of 200 tons throughout its entire stroke, it would 
be unnecessary to change the diameter of the crankpin. 
However, the diameter of the crankshaft would need to be 
increased to compensate for the greater twisting moment, 
which would equal 400,000 x5 or 2,000,000 inch-pounds. 
Then the crankshaft diameter @ would be as follows: 


3! 2,000,000 200,000 
a=] (2 | 
10,000 


———— = 11 inches 
10,000 

A crankshaft in which the diameter d equals 11 inches, 
diameter D, 1034 inches, and the other dimensions are as 
calculated, would be capable of exerting a pressure of 200 
tons throughout its entire stroke, but not more than this 
pressure, because, while the crankshaft is sufficiently large 
at its bearings to withstand the maximum twisting moment 
obtained with a 200-ton load at a radius of 5 inches, the 
crankpin would be designed only for the bending stress 
caused by a load of 200 tons. 


=165,400 pounds or 82 tons 


Crankshafts Having More than One Crank 


Little advantage is gained by providing a crankshaft 
with more than two cranks unless it is desired to keep the 
slide or ram as light as possible, in which case the extra 
weight would be placed in the crown of the press. In in- 
creasing the number of cranks, the capacity of the crank- 
shaft is increased only when each crank is driven separately. 
For instance, if the crankshaft previously considered were 
designed with two crank and driven from one end only, the 
capacity would still be 200 tons. However, if this double 
crankshaft were driven from both ends, as shown in Fig. 2, 
or between the cranks, as shown in Fig. 3, its tonnage capa- 
city would be double, or 400 tons. 
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Fig. 3. Double Crankshaft driven between the Two Cranks 
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_ When a crankshaft is 
driven at one end only, 
power is transmitted 
through the shaft to the 
first crank, which performs 
one-half the work. This 
crank, in turn, transmits 
power to the second crank 
for doing the remainder of 
the work. The first crank 
receives only half the di 
rect bending moment; 
however, there is still an- 

other bending moment or effort to be considered, which is 

similar to that of a cantilever loaded at the end. This 
moment uw also tends to twist the first crankpin, as shown 
on an exaggerated scale in Fig. 4, in the transmission of 
power to the second crank. From this it will be inferred 
that with a double crankshaft driven from one end, the crank 
at the driving end must be doubly strong to carry half the 
load on the ram and also to drive the second crank. 

Value wu changes under different conditions of stroke, 
crankpin diameter, etc., and is only equivalent to the twist- 
ing moment of an eccentric shaft. It may be determined by 


WE 
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Fig. 4. Application of Force u 


With a double crankshaft 


means of the formula 4 = 
4¢t 

driven at one end, and having a stroke of 20 inches and the 

other conditions the same as in the previous problem, 

400,000 x 12 


L— = 120,000 inch-pounds 


4x 10 
In transmitting the load through the second crank cheek 
of the first crank, back to the crankshaft, the twisting mo- 
ment is again 200,000 inch-pounds. Then, from Formula (2) 
ak crankshaft diameter beyond the first crankshaft should 


| 200,000 
OR) 
10,000 10,000 
Assuming diameter D of the crankpin to be 7 inches, the 
various values can be found by the same method as was 
used for the single crankshaft. Thus, 
E=100 +14+14=8.5 inches 
CO=0.6 X 5.75 = 3.45 or 3% inches 
B=8.5 + 7=15% inches 
F=0.1 X 5.75 = 0.575 or 1% inch 
EL =15.5 +1=16.5 inches 
Then the bending moment M may be found by substituting 
known values in Formula (1), W in this case equaling one- 
half the total load, or 200,000 pounds. 


200,000 X 8.75 


100,000 
= 5.639 or 5% inches 


M = = 437,500 inch-pounds 


4 
Then, using Formula (3) 


3| 32 X 437,500 
=, | ————————_- = 7.64 or 75 inches 
3. 1416 xX 10,000 

While a crankshaft of the dimensions given would with- 
stand all stresses imposed upon it, its design would be im- 
practicable. It is thus customary to make the dimensions 
of the second crank identical with those of the first, and 
the dimensions of the second and third bearings the same 
as in the first. 

Crankshafts for operation at medium or low speeds, and 
transmitting heavy loads, should preferably be mounted in 
fine-grained cast-iron bearings scraped to a good running fit, 
The crankshafts should be run under moderately high loads 
at first. After cast-iron bearings have been properly run in, 
plenty of oil being used, they become most durable and 
satisfactory for high and medium loads transmitted at low 
or medium speeds, and are superior to most bronzes. 
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NEW PRESIDENT OF A. 8. M. E. 


The new president of the American Society of Mechanical 
Engineers, John Lyle Harrington, was born at Lawrence, 
Kans., December, 1868. After a brief business experience, 
he entered the University of Kansas in 1891 and graduated 
in 1895 with the degrees of A.B., B.S., and C.E. Later he 
received the degree of M.S. from McGill University, Mon- 
treal. 

His first six years after graduation were devoted to 
bridge, structural and mechanical work with J. A. L. Wad- 
dell, consulting engineer, Kansas City, Mo.; with the Elmira 
Bridge Co., Elmira, N. Y.; with the Pencoyd Iron Works, 
Philadelphia, Pa.; with the Keystone Bridge Works of the 
Carnegie Steel Co., Pittsburg, Pa.; with the Cambria Steel 
Co., Johnstown, Pa., for whom he designed and supervised 
the construction and equipment of the bridge and structural 
shops; with the Bucyrus Co., South Milwaukee, Wis., as 
assistant chief engineer; with tthe Northwestern Blevated 
Railway Co. of Chicago, as assistant chief engineer in 
charge of the detailing and fabrication of the metal work 
in the shops; with the Berlin Iron Bridge Co., East Berlin, 
Conn., as designer; and with the Baltimore & Ohio Rail- 
road Co. as assistant engineer of bridges and buildings. 

From 1901 to 1905 he served as executive engineer and 
manager of the C. W. Hunt Co., New York City, and during 
1905 and 1906 as chief engineer and manager of the Loco- 
motive Machine Co, 
of Montreal, a sub- 
sidiary of the 
American Locomo- 
tive Co. From 1907 
to 1914 he was a 
member of the firm 
of Waddell & Har- 
rington, consulting 
engineers, Kansas 
City, and from 1914 
up to the present he 
has been the senior 
partner of the firm 
of Harrington, 
Howard & Ash, con- 
sulting engineers, 
Kansas City. Dur- 
ing his work as a 
consulting engi- 
neer, which has 
been devoted large- 
ly to the design 
and supervision of construction of large bridges, he has 
developed the vertical lift bridge and a variation of it, the 
movable deck, and has made a specialty of large movable 
structures of all kinds. 

Mr. Harrington became a member of the American Society 
of Mechanical Engineers in 1902. He is also a member of 
the American Society of Civil Engineers, the Engineering 
Institute of Canada, the Institution of Civil Engineers of 
Great Britain, the American Railway Engineering Associ- 
ation and the American Society for Testing Materials. 


* * OF 


The use of gas, either illuminating or natural, for pre- 
heating in thermit welding should be discouraged, because 
with this fuel the preheating gate in the mold may become 
badly burned. In order to pre-heat a section to be welded 
by the thermit process, it is better to use gasoline or 
kerosene as a fuel. The flame of these fuels can be regu- 
lated so that the preheating gate will be dried out by the 
heat, but not burned. A rich flame may be used during 
the early part of the preheating operation without harm, 
but toward the end care should be taken to see that no 
excess fuel is used. 


si 


te 


and six work-holding spindles, as shown in Fig. 3. 
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Roughing Bevel Gears and Pinions 


By FRANKLIN D. JONES 


HEN bevel gears are 

required in large num- 

bers, as in the auto- 
motive industry, the general 
practice is.to rough out the 
gears on a machine designed 
especially for rapid cutting, 
and then finish these roughly 
formed teeth on a machine 
constructed primarily for 
generating accurate’ teeth. 
This practice has two advan- 
tages: It increases produc- 
tion because the stocking cuts 
are made on machines that 
are very efficient for such 
work; and the machines used 
for finishing are not  sub- 
jected to the strains produced 
by heavy roughing cuts; con- 
sequently, their accuracy is 
maintained. Several types of 
Gould & Eberhardt machines 
designed especially for roughing out bevel gears and pinions 
are illustrated in Figs. 1 to 6 and in Fig. 8. 


Fig, 1, 


Roughing Bevel Gear Pinions on a Multiple Shaper 


A multiple type of shaper designed especially for rough- 
ing small bevel pinions in large quantities is shown in 
Fig. 2. This particular machine is used for roughing out 
the bevel pinions of automobile differentials. Six pinions 
are cut at a time, the shaper being equipped with six tools 
The 
roughing out is done at the rate of fifty-six pinions per 
hour. The pinions are made of open-hearth steel, and they 
have twelve teeth and a face width of 13/16 inch. They are 
indexed after each cutting stroke, and the work-spindles are 
locked while the tools are at work. The shaft that trans- 
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Fig. 2. Multiple Type of Shaper for roughing Bevel Pinions 


Roughing Bevel Pinions on a Vertical-cutting Type of Machine 
equipped with Three Cutters 


mits motion for indexing the 
work-spindles may be seen in 
Fig. 2. The tool-head is fed 
downward automatically by a 
cam designed to vary the feed 
according to the position of 
the tools relative to the 
blanks. Thus, when the tools 
are entering blanks, the feed. 
ing movement is compara- 
tively rapid, and as the full 
depth of the cut is ap- 
proached, the feed is reduced. 
The work-spindles of this ma- 
chine are in a fixed position 
and remain at the same angle, 
since this is a single-purpose 
machine designed for use 
on pinions of one size. 

Multiple-spindle Bevel Gear 

Roughing Machine 

One of the multiple-spindle 
machines for roughing bevel 
gears and pinions is shown in Fig. 1. This particular de- 
sign has an adjustable work-head to permit gears of different 
sizes and angles to be cut. The machine is a vertical-cutting 
type, using formed cutters, and it is of a triplex design, 
three pinions being cut at one time. Since the work-table 
has angular adjustment and is carried by a slide, adjustable 
along the horizontal ways of the bed, this machine may be 
adapted to a variety of gear sizes and is recommended in 
preference to the non-adjustable design for use where the 
production of duplicate gears is not on a large enough scale 
to warrant installing a more special machine. 

Fig. 4 shows a machine for cutting four bevel pinions at 
a time. The work-spindles in this case are located at a 
fixed angle, since the machine is intended for exclusive 
use on one angle only. This machine is of the type having 
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Fig, 8, Detail View of the Six Cutting Tools and Pinions 
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a revolvable turret, which 
permits the operator to reload 
blanks while the four pinions 
on the opposite side of the 
turret are being cut. The 
particular machine illustrated 
is being used for finishing 
pinions not requiring the ac- 
curacy obtained on a generat- 
ing type of machine. This 
fixed-angle turret head type, 
however, is intended primar- 
ily for roughing out bevel 
pinions. 

Another bevel gear rough- 
ing machine of the vertical- 
cutting turret type is shown 
in Fig. 8. The work-spindles 
are held at a fixed angle, but 
point downward, because, in 
this case the gears have pro- 
jecting hubs, which prevent 


Fig. 5. 


their being cut while 
held in the usual way. 
Two bevel gears are cut 
at a time, and the two 
additional work-spindles 
on the opposite side of 
the turret provide a 
loading position. These 
gears have twenty-eight 
teeth of 4 diametral 
pitch, and are made of 
31% per cent nickel 
steel. The rate of feed 
is 6.6 inches per minute, 
and the production ob- 
tained is sixty-one 
gears in eight hours. 


Roughing Bevel Gears on 
Turret Type Machines 


Bevel gear roughing 
machines of the highly 
specialized design 
shown in Fig. 5 were 
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Special Design of Ring Gear Roughing Machine 


Fig. 7. 


Fig. 4. Machine with Turret and Fixed-angle Work-spindles 


Fig, 6. Another Special Machine 


Roughing Bevel Gears of 4 Diametral Pitch on Triplex Type of Machine 
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designed and built by Gould 
& Eberhardt for the Ford 
Motor Co. to give the ex- 
tremely large production re- 
quired in roughing out the 
ring gears of the differential 
mechanism. The gear blanks 
are held on an _ octagonal 
shaped turret, and three cut- 
ters are at work simultane- 
ously, each cutter being in a 
central position relative to 
three groups of blanks. These 
ring gears, for which this ma- 
chine is used exclusively, 
have an even number of teeth 
(forty teeth of 5 pitch) so that 
each cutter passes from one 
gear to the next, thus cutting 
tooth spaces across successive 
gears as the turret revolves 
continuously. A slow feeding 
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for roughing Differential Pinions 


movement is employed 
while the gears are be- 
ing cut, and a much 
faster” movement when 
the cutters are passing 
the spaces between the 
gears. 

The turret holds 
twenty-four gears when 
fully loaded and they 
are roughed out at the 
rate of thirty per hour, 
or two minutes per 
gear. The cutters have 
a speed of 140 feet per 
minute. The feeding 
movement of the turret 
is from 15 to 16 inches 
per minute, and the 
rotary motion is  in- 
creased to about 112 
inches per minute when 
the cutters are pass- 
ing across the spaces 
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between the rims. The gear blanks are indexed 
one tooth after each complete revolution of the 
turret. When starting the machine, the turret is 
not fully loaded; the operator first places one gear 
blank in position, the blank being held by a single 
nut and plate washer. Then, as the turret swings 
around and one of the cutters starts working on 
the first blank, another one is placed on the turret, 
and this loading is continued until the turret is 
completely filled. By this time the first gear is, 
as a rule, finished, and it is replaced by an uncut 
blank. The operator then continues to remove 
the roughed out gears, and replaces them with 
plain blanks as the turret revolves continuously. 

Another turret type of roughing machine is 
shown in Fig. 6. This machine is used for rough- 
ing the steel differential pinions of Ford tractors. 
There are six cutters for milling tooth spaces 
across each blank in whatever vertical row of 
blanks is in the cutting position. The relatively 
slow feeding movement of the turret is then 
accelerated to bring the next vertical row of 
pinion blanks opposite the cutters. All the 
spindles are indexed for the next tooth once 
during each revolution of the turret. As the 
illustration indicates, the operator removes the 
roughed out pinions and places new blanks on 
the work-spindles, so that there is very little idle 
time. A projecting arm above the turret provides a rigid 
support for the upper end, which is also true of the machine 
shown in Fig. 5. 


Triplex Type of Bevel Gear Roughing Machine 


A special design of bevel gear roughing machine intended 
for production on a very large scale is shown in Figs. 7 
and 9. This machine is a Gleason design, a circular type 
of cutter-head, 20% inches in diameter, is located centrally 
relative to the three work-holding spindles. These spindles 
are mounted on slides providing lateral adjustment and 
radial feeding movements. 

When the machine is at work, each head operates inde- 
pendently. The main slide feeds inward radially until the 


Fig. 9. 
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Triplex Type of Bevel Gear Roughing Machine—Cutter Guard removed 
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8. Bevel Gear Roughing Machine having Special Fixed-angle Turret 


tooth space is roughed out to the required depth. Then 
the slide and work-spindle move back far enough for the 
gear to clear the cutter during the indexing movement. 
The indexing of each spindle is controlled by a notched 
plate at the outer end of the spindle. The feeding motion 
is obtained from a cam which acts through an adjustable 
cam-lever by means of which the stroke is varied as re- 
quired by the tooth depth. Graduations on the adjustable 
cam-lever indicate the length of stroke for different adjust- 
ments. After all the teeth have been roughed out, the feed- 
ing movement for that particular head is automatically dis- 
engaged. The operator then replaces the roughed out gear 
with an uncut blank, while the blanks mounted on the 
other work-spindles are being cut. 

This machine may be used for roughing 
out gear and pinion blanks simultaneously. 
The heads for holding pinions incline more 
from a radial position than the heads for 
holding gears, in order to allow for the 
relatively small pitch cone angles of the 
pinions and enable both gears and pinions 
to be held in the proper positions relative 
to the cutter-head. The angular position 
of each work-spindle is fixed, all the ad- 
justments being obtained by the radial 
and lateral slides previously referred to. 

When the machine is first set up, the 
blank is located relative to the cutter-head 
by means of a gage, the base of which fits 
into a recess in the center of the cutter- 
head. This gage is located by the engage- 
ment of a tongue with a cross-slot at the 
center of the cutter-head. Three sets of 
zero marks are provided for locating this 
cross-slot and the gage for any one of the 
three work-spindles. For example, if the 
No. 3 work-head is being adjusted, the No. 
3 graduation on the periphery of the cut- 
ter-head is set opposite the No. 3 pointer 
below the cutter-head. The cutter-spindle 
is driven through spiral bevel gearing, the 
gear being bolted just beneath the flange 
of the main spindle on which the cutter- 
head is mounted. At the lower end of this 
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Fig. 10. Machine for roughing Spiral Bevel Gears 


main spindle, motion is transmitted to each of the work- 
heads through bevel gearing and three horizontal shafts 
connected with the feeding and indexing mechanism by 
additional shafts and gearing. 

This machine may be used for roughing out gears having 
pitch diameters up to 16 inches and a maximum diametral 
pitch of 3. The cutter-head operates at a speed of 100 feet 
per minute. The feeding movement of the work-slide may 
be varied from 0.200 inch for the fine pitches to 0.950 inch 
for the coarse pitches. The rate of feed may be varied 
from five to forty-five seconds per tooth. A general idea 
as to the rate of production on this machine may be ob- 
tained from the following example. When roughing out 
differential pinions and gears having twelve and twenty-four 
teeth, respectively, of 5-7 pitch and made of 31% per cent 
nickel steel, the work was done at the rate of eight seconds 
per tooth. In this instance two work-heads were used for 
the gears and one for the pinions, since the latter require 
a much shorter time for roughing. 


Roughing Spiral Bevel Gears 


Spiral bevel gears can be roughed out on the same genera- 
tor that is used for finishing, but it is advisable to do the 
roughing or stocking out on a machine designed 
especially for that purpose, assuming that gear- 
cutting is done cn a scale large enough to warrant 
employing a special roughing machine. Very 
small spiral bevel gears, such, for example, as 
are cut on the Gleason 4-inch machine, are finished 
direct from the solid, because a _ preliminary 
roughing operation is unnecessary for these small 
pitches. Opposite sides of one of the Gleason 
spiral bevel gear roughing machines are shown in 
Figs. 10 and 11. 

This machine does not require a generating 
motion like the machine for roughing spiral bevel 
pinions. The cutter-spindle receives an endwise 
feeding movement, as the cutter-head mills tooth 
spaces of the required depth. After each tooth 
space is roughed out, the cutter withdraws to 
clear the work for indexing. The endwise motion 
of the cutter-spindle is derived from a cam on the 
cutter-spindle sleeve. This cam is driven through 
change-gears, which regulate the rate of feed 
according to the material and pitch. The cutter- 
head is of circular form, and is similar to the 
type used on the finishing machine. The machine 
is automatic, and it may be used for roughing 
either right- or left-hand gears. When a left-hand 
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gear is being roughed, the center of the cutter 
is below the center of the work, as shown in the 
illustrations, whereas for a right-hand gear the 
center of the cutter is above that of the work. 
The arrangement of the indexing mechanism is 
shown quite clearly in Fig. 11. The motion is 
transmitted from a cam enclosed within the main 
housing, which actuates the segment-shaped slide 
A, through a lever and connecting link. As this 
slide moves in its supports, a segment gear, 
through a pinion and vertical shaft, transmits 
motion to the indexing mechanism. The plate B, 
which has as many notches as there are teeth in 
the gear to be cut, is engaged by a locating pawl. 
When this pawl is withdrawn for indexing, the 
locating plate is acted upon by another pawl, 
which shifts the work spindle the required amount. 


Selection of Cutter-head and Adjustment of Cutter- 
spindle and Work-holding Head 


The cutter used for roughing should preferably 
be of the same hand as the gear to be cut. For 
instance, the machine shown in Figs. 10 and 11 
is set up for cutting a left-hand gear and the 
cutter is also left-hand, since it rotates to the 
left or counter-clockwise, as seen from the rear side. The 
cutting blades conform to the pressure angle of the gear 
(14% or 20 degrees). 

What is known as the “point width” must also be con- 
sidered in selecting a cutter. The point width depends upon 
the pitch, face, cone distance, thickness of tooth, and spiral 
angle. It is obtained by calculating the normal width at 
the bottom of the tooth space at the small end and sub- 
tracting from this an allowance for the finishing cut. The 
nearest standard point width is then selected. When a 
left-hand cutter is used, an intermediate gear is employed 
so that the feed works will rotate in the same direction as 
when a right-hand cutter is used. 

Before adjusting the cutter-spindle endwise, the feed-cam 
is set so that the cutter-spindle is in its extreme outer posi- 
tion, as determined by means of a gage. Another gage 
which rests on two blades on both sides of the cutter-head, 
is then used to determine the endwise adjustment, which 
is made by shifting the position of the roller that engages 
the cam on the work-spindle sleeve. 

The work-holding head C is set to the root angle of the 
gear by means of graduations on the edge of the base. 
Before adjusting the work-spindle longitudinally, it is 


Fig. 11, Another View of the Spiral Bevel Gear Rougher 
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necessary to rotate the feed-cam until the cutter- 
spindle is in its extreme backward position. The 
work-spindle is then adjusted until the distance 
from the crown (extreme outer edge) of the gear 
blank to the plane in which the points of the 
cutter blades lie is equal to the throw of the feed- 
cam which gives the cutter-spindle its endwise 
movement. The work-spindle is next moved 
forward an additional amount equal to the full 
depth of the tooth, divided by the sine of the root 
angle of the gear to be cut. A rack and pinion 
at the outer end of the work-spindle is used for 
making these adjustments. The second adjust- 
ment is regulated by first setting a stop-screw 
the same distance from a lug as the gear is to be 
moved forward. This stop is then used for setting 
the work-spindle for all succeeding gears of the 
same kind. 


Setting the Cutter-spindle Carriage and Cross-slide 


The cutter is supported by a carriage which 
may be swiveled about an axis coinciding with 
the horizontal center line of the machine (as in- 
dicated in the diagram, Fig. 14). The swiveling 
carriage and the cutter-head are supported by a slide D 
(see also Figs. 10 and 11) which may be adjusted laterally 
for varying the distance between the center of the cutter 
and the vertical center line of the machine. These angular 
and lateral adjustments determine the angle of spiral cut 
on the gear, which must be the same as the angle decided 
upon for finish-cutting. The adjustments are not the same 
as on the finishing machine, but they should give the same 
‘angle. The crosswise adjustment of slide D is obtained by 
means of a screw in conjurction with a scale and graduated 
dial H (Fig. 10) reading to 0.001 inch. A worm at F (Fig. 
11) and a segment provide for the angular adjustment, one 
turn of the worm being equal to one degree, and one division 
on the worm collar equaling one minute. The crosswise 
adjustment equals the sum of dimensions z and y, Fig. 14. 


2 = Cone distance — (Face + 2) — (6 X spiral angle) 
y=13 X (1— cos a) 
The angular position of the cutter carriage is determined 
as follows: 


6 X cos spiral angle 
Sin a = — 
13 


LOOT Ee 


Fig. 18. Rear View of Spiral Pinion Rougher 
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Fig. 12, Machine used for roughing Spiral Bevel Pinions 


When the cutter-spindle carriage is shifted from the upper 
position for cutting righthand gears, to the lower position 
for left-hand gears, or vice versa, the relation between the 
cam controlling the indexing movement and the feed-cam 
for the cutter-spindle must be changed, it being necessary 
to re-time the action of the cams. Cutter-spindle feed-cams 
are made with different amounts of throw to suit the tooth 
depth of the gears to be cut. 


Roughing Spiral Bevel Pinions 


The machine used for roughing spiral bevel pinions is 
similar in some respects to the gear rougher, the chief dif- 
ference being that the former operates with a generating 
motion. This is required for pinions, because the teeth are 
not nearly so straight lengthwise as gear teeth, owing to 
the fact that they are formed around a much smaller pitch 
cone aS compared with the gear, and consequently have 
much more twist or curvature. For this reason the pinion 
and cutter must be rolled together to obtain roughed out 
teeth conforming more closely to the final shape required, 
than would be possible without a generating motion. In 
Figs. 12 and 13 are shown front and rear views, respec- 
tively, of a Gleason machine for roughing spiral 
bevel pinions. 


Generating and Indexing Movements 


The generating movement is applied to both 
the cutter-head and the work. The relative move- 
ments of the work-spindle and the cutter head 
are controlled by a gear segment A attached to 
the work-spindle sleeve and meshing with a crown 
gear segment B. Segment A’ has the same pitch 
cone angle as the gear to be cut. The crown gear 
segment is secured to an arm projecting from the 
frame or drum supporting the cutter-spindle car- 
riage and cross-slide. This frame, which is en- 
closed within the upper part of the machine 
column, is given an oscillating movement by acam 
located within the base of the machine. Connec- 
tion with the cam is made through link OC and 
lever D (Fig. 13), and provision is made for shift- 
ing the link connection at the lower end for vary- 
ing the amount of rolling or generating motion. 
The extent of this generating movement depends 
upon the ratio of the gear and pinion to be cut, 
the movement decreasing as the ratio increases. 
The approximate rolling motion for different gear 
ratios is as follows: For ratios from 6 : 1 to 
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4: 1,15 degrees; from 4: 1 to 3: 1, 20 degrees; and from 
38 :1tol1: 1, 25 degrees. 

One tooth space is roughed out during the upward rolling 
motion, and the pinion is indexed for cutting the next tooth 
space during the downward movement. This indexing 
motion is derived from the generating, motion of the work- 
spindle. The indexing mechanism is located at the outer 
end of the work-spindle and may be seen in Fig. 13; in this 
illustration the hinged cover has been swung outward to 
expose the indexing mechanism. The index-plate, which 
is engaged by the locating pawl, has as many notches as 
there are teeth to be cut. 


Adjustments of Cutter and Work 


The cutter should preferably be of the same hand as the 
spiral on the gear; consequently, it will be opposite that of 
the pinion. Although a cutter of the same hand can be 
used for both gear and pinion, it is usually necessary to 
have separate cutters, as a greater point width of cutter is 
required for the gear than for the pinion. A cam mounted 
on the cutter-spindle sleeve gives the cutter a positive feed- 
ing movement, the same as on the gear rougher, and a feed- 
cam is used having a throw corresponding to the tooth depth. 
The cutter-spindle must be adjusted endwise, so that the 
points of the cutter blades are in the same plane as the 
apex of the pitch cone of the pinion. This adjustment is 
made by means of a screw controlling the position of a 
feed-cam roller, and it is regulated by means of a gage. The 
formulas for determining the angular position of the cutter- 
spindle carriage and the lateral position of’ the cross- 
slide are the same as those used for the gear rougher. The 
angular adjustment is also made by means of a worm and 
segment, and the cross adjustment by means of a screw in 
conjunction with a scale and a graduated dial, which is 
similar to the arrangement on the gear rougher. 

The kKeyways in the pinion blanks should be cut before 
the roughing operation, and an arbor having a key should 
be used. By also using a keyed arbor when the pinions are 
finished on another machine, all pinions will be held in the 
same position relative to the cutter, and it will not be neces- 
sary to set each pinion to divide the stock left for finishing. 
The head carrying the work-spindle is set in accordance 
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Fig, 14, Diagram showing Angular and Lateral Adjustments of 


Cutter-head on Spiral Bevel Gear Rougher 
with the root angle of the pinion. The pinion blank is set 
at the right distance from the center of the machine by 
means of a scale and stop-screw EH, Fig. 12. The graduations 
represent distances from the nose of the spindle to the 
center of the machine. The time required for roughing out 
a tooth space may vary from a minimum of 18 seconds to a 


maximum of 72 seconds. The cutting speed is 106 feet per 
minute. 
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A GAGE-MAKER’S PROBLEM 


By W. G. HOLMES 


The problem dealt with in this article was encountered in 
the production of a certain gage. As the solution given is 
applicable to problems that occasionally arise in gage work, 
it should be of interest to gage designers and gage-makers. 
In the problem we have an arc of radius 7, which cuts the 
corner of a right angle UVW in such a manner that the ver- 
tical line WV is cut at point H, and the horizontal line UV 
at point G, dimensions A and B being known. 


\\ 


fey" 


HMachtnery 


Diagram used in solving Gage-making Problem 


In order to determine the location of center O with respect 
to thle sides of right angle UVW, it is necessary to find 
dimensions D and C. 

The given dimensions are as follows: 


A = amount cut off by arc on vertical line WV; 

B = amount cut off by arc on the horizontal line UV; 
and 

7 — radiispOlgane: 


With these dimensions given it is desired to find the hori- 
zontal distance © from point H to the center line passing 
through point O, and the vertical distance D from point @ 
to the horizontal center line passing through point O. 

By trigonometry 


A A 
Tan e = — and cot f => — 
B B 
and by geometry 


e + f = 90 degrees and J = % yA? + B 


Now 
J 
cos k=—; m=k—e; and »=—=k— i 
ip 
Then 
D = rsinm, and) (Cy 7 sings? 
* * * 


ENFORCEMENT OF SAFETY CODES 


The American Engineering Standards Committee, 29 W. 
39th St., New York City, has decided that clauses relating 
to legal penalties or to methods of enforcement will not be 
included in the safety codes approved by the committee. It 
is the opinion, both of the men engaged in the standardi- 
zation of safety appliances in the industry and of officials 
having to do with the laws of enforcement of safety require- 
ments, that legal penalties for failure to conform with 
established state safety codes and methods of enforcement 
can best be decided by each state for itself. 


— 
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Making Wills Sainte Claire Connecting-rods 


Methods Employed in the Plant 

of the Taft-Peirce Manufacturing 

Company, Woonsocket, R. I., for 

Machining High-grade Automobile 

Connecting-rods—Secondgof Two 
Articles 


By FRED R. DANIELS 


N the first installment of this article, published in 
| |Faease MACHINERY, a number of milling operations 

employed in machining Wills Sainte Claire connecting- 
rods were described, together with the special equipment 
used. In the present article the manufacturing procedure 
will be continued, and all important information concerning 
the machining operations required in completing the manu- 
facturing process will be given. 


Machining the Cap-screw Holes 


The set-up of the machine used for drilling and reaming 
the cap-screw holes in the forked style of connecting-rods 
is illustrated in Fig. 11 and the set-up for the plain style of 
connecting-rod is shown in Fig. 12, the equipment used in 
each case being a Pratt & Whitney multiple-spindle drilling 
machine and indexing fixtures. The fixture illustrated 
in Fig. 11 holds six forked rods, arranged in three pairs. 
Four 15-64-inch drills and four 0.247-inch reamers are at 
work on one pair while a similar group of tools is working 
on a second pair. The arrangement is such that with each 
indexing movement two finished rods are produced, which are 
replaced with two fresh rods at the loading position. The 
corresponding operation on the plain rods, shown in 


Fig. 11. 


Multiple-spindle Drilling Machine set up for drilling and 
reaming Bolt Holes in Forked Rods 


Fig. 12, is performed on a machine that has been partially 
redesigned to suit the requirements. The arrangement 
shown is the result of an effort to increase production by 
the use of two indexing fixtures, permanently attached to 
the table of this machine. Each of these fixtures has pro- 
vision for three connecting-rods, so that by using two at 
a time, practically the same production is realized as with 
the equipment used for the forked rods. 

Fig. 13 shows the method of mounting these fixtures on 
the drilling machine table. Two bridge irons are bolted to 
the base on which the fixtures are attached; these provide 
a support for the upper end of each fixture and also carry 
the drill and reamer bushings. Hach fixture is operated 
independently, the index-pin being moved upward by a 
handle. This handle operates a stud in hole A at the base 
of the fixture to withdraw the index-pin B from the bush- 
ing in the turret and permit the fixture to be indexed 
through 120 degrees. During this movement a coil spring 
forces the end of the index-pin against the under side of the 
fixture until it snaps into the next indexing hole. The 
position of the work and the elongated locating pin C for 
the piston-pin hole, which has been used in previously 
mentioned fixtures, are also shown in this illustration. 


Machine and Fixtures used for drilling and reaming Bolt 
Holes in Plain Connecting-rods 


Fig. 12. 
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Fig, 18. Method of attaching Two Indexing Fixtures to Drilling Machine Table 


In order to establish an unchangeable position for the 
drill and reamer spindles, it has been found advantageous 
to equip the machine with two special four spindle multiple 
heads. The method of attaching these to the under side 
of the spindle housing is indicated in Fig. 12, and the heads 
are shown in detail in Fig. 14. Two angle-irons are bolted 
to the under side of the spindle housing of the machine 
to form bolting surfaces for attaching these special heads, 


one being located in the correct position for each indexing 
fixture. The tendency of the drills to change their center 
distance slightly during a prolonged run has been entirely 
eliminated by this arrangement of the drilling machine. 
When it is realized that the maximum amount of run-out 
permissible on these cap-screw holes in 0.008 inch, it will 
be seen that absolutely accurate center location must be 
maintained and a substantial work-holding medium provided. 
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Fig. 14. Design of Multiple-spindle Heads and Method of mounting on Machine Frame 
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Grinding the Fitting Surfaces of the Cap and the Rod 


After the bolt holes have been drilled and reamed on 
‘the machines described, they are hand-reamed to size, and 
the cap part and rod are then marked in pairs preparatory 
to being cut apart. A saw % inch wide, which is used for 
the latter operation, is mounted on an arbor with two 
straddle milling cutters, separated by collars of proper 
width so as to simultaneously mill seats for the bolt heads. 
This is done on a No. 1% Brown & Sharpe milling machine. 

A Pratt & Whitney vertical surface grinding machine is 
employed for grinding the fitting surfaces of the cap and 
bearing for both styles of rods. A Norton 38-30 grade H 
wheel and a multiple fixture for holding eight rods and 
their caps are used. The work is so arranged in the fix- 
ture as to keep the cap or caps of each rod with that rod 
and grind them together in one clamping unit of the fixture. 
The obvious advantage of this is to maintain the alignment 
of bolt holes and finished boss faces, so carefully obtained 
in the earlier machine work. The grinding wheel speed is 
1100 revolutions per minute. After grinding, the caps and 
rods are assembled, and are kept together throughout the 
concluding operations. 

The fixture used for grinding the forked rods is illustrated 
in Fig. 15, two clamping units only being shown. The posi- 
tion of the caps and rods is indicated by heavy dot-and-dash 
lines. The equalizing clamping medium is worthy of 
special mention, principally because it is controlled entirely 
by the operation of one knob secured to stud A. Turning 
this knob forces bar B forward and causes the two clamps 
C to hold the four caps (two for each rod) firmly against 
the steel strips that are set into the upright part of the 
_cast-iron base. The clamps each have a round-point steel 
insert against which bar B is forced, and the yoke part of 
the clamps has lugs to engage the caps, so that they may 
be held with equalized pressure. By this arrangement the 
rods are quickly clamped. 

Continued turning of the knob causes the hinged link D 
to draw bar £# toward it, carrying the two tie-rods F, thus 
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Fig. 16. Inspecting the Parallelism of the Piston-pin Hole with the 


Cap Bearing Surfaces 


causing heads G to seat against the inside of one prong of 
each fork and clamp the fork to the steel face on this side 
of the fixture. The tie-rods are drilled at the end for a 
spring pin. After the connecting-rods have been clamped 
in the manner described, the spring pins may be released 
by means of thumb-screws H, to 
allow the floating clamps J which 
they carry, to engage the inside 
of the other prong. When this 
has occurred, the thumb-screws 
are tightened to hold the clamps 
in place during the grinding 
operation, thus preventing the 
fork from springing out of par- 
allel under the pressure of the 
grinding wheel. There are two 
pins in each clamp J, which en- 
gage the bore of the connecting- 
rod bearing and locate these 
floating clamps relative to the 


bore. Heads G are movable, as 


{hae = nn © ees © en : 


Faith 
G-—, 


they must be swung through 180 
degrees in order to permit the 
rods to pass by them when re- 
moving the work after grinding. 
It is also necessary to depress 
clamps J and lock them in this 
position with the thumb-screws 
before the rods can be removed. 
The entire arrangement consti- 
tutes a flexible mechanism by 
means of which an even clamp- 
ing tension can be secured on 
two rods and four caps with a 
minimum of effort and time. 


Fig. 15, 


Fixture used in grinding Bearing Surfaces of Caps and Forked Rods 


A micrometer gage is used to 
check the work while it is in 
the fixture, gaging from the 
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Fig. 17. Boring Crankpin Holes after assembling Caps 


steel strips or parallels A. The distance from the piston-pin 
hole to the ground surfaces at the cap joint, on which there 
is a tolerance of but 0.004 inch, is also gaged and the paral- 
lelism checked, by the use of a surface plate, indicator 
gage, and a test block. This inspecting operation is illus- 
trated in Fig. 16 which shows the equipment mentioned 
and the method of using the indicator, with the ground 
surfaces of the cap bearings resting on the surface plate 
and a plug inserted in the piston-pin hole. 


Major Operations after Assembling Caps 


The rods, with the caps assembled, are then ground on 
the parallel surfaces of the crankpin bearing bosses. One 
cut is taken on each side of the plain rods, but two cuts are 
necessary on the forked rods to compensate for their tend- 
ency to spring. For this work a Blanchard surface grinder 
is used. When grinding plain rods, the magnetic chuck is 
provided with an annular plate equal in thickness to one- 
half the difference in width of the plain and forked rod 
crankpin bosses. This plate is used under the crankpin 
end of the plain rods. In other respects, the set-up for both 
rods is the same. : 

Sixteen rods are arranged radially on the grinder chuck 
at one time. A Norton 38-30 
grade H wheel is used, run- 
ning at 850 revolutions per 
minute. For the plain rods, 
the wheel feed is 0.0004 inch 
per revolution; for the forked 
rods, 0.0005 inch for rough- 
ing, and 0.0002 inch for finish- 
ing. It should be stated that 
the second or finish-grinding 
operation on the forked rod 
bosses does not occur until 
after the gap has been semi- 
finish-milled (as described in 
detail in the first installment), 
and in finish-milling the gap 
which follows the  finish- 
grinding of the sides, the 
work is located from these 
ground surfaces. 

The grinding of the crank- 
pin boss on the plain rod, 
and the corresponding rough- 
grinding operation on _ the 
forked rod are followed by 
boring the large hole, to cor- 


rect the elliptic shape caused Fig. 19, 
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Fig. 18. Grinding Crankpin Holes in Forked Rods 


by cutting off the caps. For the forked rods, this occurs 
before either the gap is finished or the faces of the large 
boss are finish-ground, although these two operations were 
mentioned in conjunction with the grinding of the bosses 
on the plain rods. 

Fig. 17 illustrates the type of equipment used in boring 
both rods. This is a Foote-Burt multiple-spindle drilling 
machine, on the table of which special boring fixtures are 
permanently attached. Davis piloted boring-bars are used. 
In locating the connecting-rods for boring, a bushing having 
external lugs to fit. the major diameter of the elliptical 
hole, is first placed in the hole. The boring-bar pilot is 
then employed to position the crankpin end of the rod cor- 
rectly, the rod itself being free to swing on a stud at the 
piston-pin end. When thus located, the capstan wheels on 
each side of the fixture are turned to retain this setting, and 
the bushing is removed. A spacing collar is interposed be- 
tween the prongs when boring the forked rods. The cutting 
speed of the boring-bar is 80 feet per minute, and the feed is 
0.005 inch per revolution. 

The plain rod is next hollow-milled on each side of the 
large boss to produce the 10-degree taper. (See Fig. 1 of the 
first installment in November Macuinery.) This operation 
also removes a small irregu- 
lar projection left at the 
junction of the H-section and 
the boss. The work is done 
on a Defiance drilling ma- 
chine. At intervals during 
the various machining oper- 
ations, it is necessary to burr, 
straighten, or sand-blast the 
rods. These operations do 
not require description, but 
they are of vital importance 
in the manufacturing -pro- 
cedure. In sand-blasting, the 
finish-bored holes are _ pro- 
tected by wooden covers, and 
a Pangborn — sand-blasting 
machine is employed. 


Grinding the Holes, and Final 
Operations 

The grinding of the crank- 
pin and piston-pin holes in 
the forked rods are _ illus 
trated in Figs. 18 and 19, re-- 
spectively. For the large 
hole, a No. 2 Brown & Sharpe 
cylindrical grinding machine 
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equipped with a 
Heald grinding head, 
is used, on the work- 
head of which is 
mounted an alumi- 
num _ faceplate to 
which the clamping 
arrangement is at- 
tached. The boss is 
centered by a special 
plug shown lying on 
the wheel-head base, 
and two spring pins, 
earried in blocks op- 
posite the bolt-hole 
bosses. It is secured 
by turning a knob 
which forces a cir- 
cular clamp against 


the outer finished ato 
face of the large ig. 20. 
boss. This ring-shaped clamp is free to seat itself evenly 


on the work because of its trunnion-bearing mounting. The 
diameter of this hole is held to a tolerance of 0.0005 inch, 
and limit plug gages are used for checking the work. A 
38-60 grade K Norton wheel, revolving at 8000 revolutions 
per minute is employed. The feed is 0.00025 inch per revo- 
lution of the spindle. 

In locating the work for grinding the piston-pin hole 
(Fig. 19), the ground crankpin hole is placed over a ground 
steel plug, and clamped by a screw and large washer which 
engages the inner prong. The fixture also has two side 
clamps to hold the rod after it has been positioned radially 
by means of a plug which fits the bored piston-pin hole and 
enters a bushing in the fixture. The fixture is counterbal- 
aneed to take care of the weight of the overhanging rod. 
The wheel used is a Norton 38-60 grade K. The wheel speed 
is 12,000 revolutions per minute and the feed 0.00025 inch 
per revolution. The data for grinding the plain rods are 
substantially the same as just described. 

At this stage of manufacture, the forked rod caps are dis- 
assembled and two 3/16-inch pin holes drilled and reamed 
in the rod bearing. (See Fig. 2 of first installment.) The 
caps are replaced after dutch-pins are driven in these holes, 
and then both sides of each prong are counterbored on a 
Prentice drilling machine, using a bridge-iron fixture. A 
fly cutter is used in 
the boring-bar for 
the inside counter- , 
bored holes so that 
it can be passed 
through the crank- 
pin hole and then 
fed first up for one 
counterbore and then 
down for the other. 
The main object of 
this operation is to 
remove any bulge 
caused by driving in 
the 3/16-inch pins, 
which are rather 
close to the edge of 
the hole. Stops under 
the bridge-iron limit 
the feeding move- 
ment. A two-bladed 
bar is used for ma- 
chining the outer 
counterbores. 

The piston-pin bush- 
ings are then assem- 
bled. on a Greenerd 
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arbor press, and 
broached with 
standard Lapointe 
machine equipment, 
this operation being 
tested by limit plug 
gages. The large hole 
in the plain rod has 
one extra operation 
to complete the man- 
ufacture, namely lap- 
ping the crankpin 
bearing hole to re- 
move about 0.0002 
inch of stock. A cast- 
iron expanding lap 
and a special lapping 
compound are used 
for this operation. 

C. H. Wills & Co.,; 
manufacturers of the 
Wills Sainte Claire car, maintain a final inspection depart- 
ment in the Taft-Peirce plant. One corner of this depart- 
ment is illustrated in Fig. 20, where a forked rod is shown 
being tested for parallelism of the piston-pin and crankpin 
bearings. At the right is shown another gaging fixture used 
to inspect the relation of the ends of the piston-pin boss with 
the finished faces of the crankpin boss. 


* * * 


CUTTING-OFF TOOL FOR TUBING 


By R. H. KASPER 


A large number of bushings like the one shown at A 
in the accompanying illustration were to be made from 
tubing. The ends of the bushings were required to be cut 
or faced off at an angle as shown. The usual method of 
cutting off the tubing to length and facing each end of the 
cut-off piece separately consumed considerable time. A cut- 
ting-off tool which would speed up production was therefore 
designed. The improved tool consists essentially of two 
slides B and C, toolposts D and £#, and a feed-screw F. The 
slides B and C operate in a dovetail groove in base G. One 
slide has a right-hand thread and the other has a left-hand 
thread, so that when the feed-screw is turned the slides 
will move toward or away from each other. The tool in 
post D is held in the 
usual manner, while 
the tool in post # is 
turned upside down 
so that the cutting 
edge is on the under 
side. 

The base of the 
tool is clamped on 
the vees of the lathe 
at an angle corres- 
ponding to the angle 
required on the ends 
of the bushings. The 
tool in post D faces 
the end of the bush- 
ing being cut off, and 
is set slightly ahead 
of the tool in post # 
so that separation 
takes place at the 
back end of the fin- 
ished bushing; this . 
arrangement pre- 
vents a heavy fin 
from being formed 
at that end. 
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Bearings and Bearing Metals 
g dB ¢ Metal 
By CHRISTOPHER H. BIERBAUM, Vice-president and Consulting Engineer, Lumen Bearing Co., Buffalo, N. Y. 
EARINGS may be divided into two classes: Those ance, or, in this case, 0.001 inch. Here the oil film is rup- 


having two elements—sliding surface bearings; and 

those having three elements—rolling surface bearings. 
The first class only (sliding bearings) will be considered in 
this article. In discussing the design, construction, and lubri- 
cation of bearings, the fundamental laws relating to them, 
as discovered by a number of investigators in the past, 
should be taken into consideration. In the light of these 
laws, the ten principles following may be considered as 
definitely established for the operation of a properly de- 
signed, constructed, and lubricated bearing. 

1. The bearing surfaces are completely separated by a 
supporting film of oil. 

2. The friction of operation is the fluid friction in the 
oil film, and adequate thickness of film is essential. 

3. During construction, proper clearance or space should 
be provided for the normal thick- 
ness of the oil film. 

4. The advance edge of a bear- 


tured and the maximum carrying capacity of the bearing 
will have been reached. 

When a bearing is at rest, the loaded journal will be in 
metallic contact with the bearing at the lower point of its 
vertical diameter. As rotation begins, rolling of the jour- 
nal upon the bearing occurs and continues to a point called 
the angle of repose, where slipping commences and the oil 
film begins to form. From here it follows the curved line 
and then assumes a position upon the load line correspond- 
ing to the amount of load that it carries. 


Arcs of Maximum and Minimum Pressure 


The location of the arcs where the maximum and mini- 
mum pressure on the oil film occur is of commanding in- 
terest. In the foregoing illustration, as the load is being 
gradually applied, a maximum pres- 
sure begins to develop at a point 
10 degrees from the foot of the ver- 


ing surface must be rounded off or 
chamfered in order to permit a 
supporting film of oil to form. 

5. The oil film forms most 
effectively upon a bearing surface 
whose advance edge is at right 
angles to the direction of motion. 

6. An increase of speed _ in- 
creases the thickness of film, all 
other conditions remaining con- 
stant and clearance permitting. 

7. An increase in the viscosity 
of the oil increases the thickness 
of film, other conditions remaining 
constant and clearance permitting. 

8. The larger the unbroken area 
of oil film, the greater will be the 


The author of this article has devoted many 
years to the study of bearings and bearing 
metals, and the results of his investigations 
have been presented from time to time in 
the technical press and in reports before 
the American Society of Mechanical Engi- 
neers. In the present article, a summary 
of the practical conclusions that the author 
has drawn from his experience is given. 
An original analysis of the action of a 
journal in a bearing, and information on the 
hardening and grinding of journals are also 
presented, and are here published for the 
first time. This material will form one 
chapter in a forthcoming handbook to be 
published by the Lumen Bearing Co. on 
the subject of bearings and bearing metals. 


tical diameter (measuring all de- 
grees in a counter-clockwise direc- 
tion), and as the load is increased 
this point gradually shifts to 45 
degrees, while the intensity of the 
pressure increases from zero to the 
point of rupture of the oil film. In 
the same manner, a minimum pres- 
sure begins to develop at 184 
degrees, and as the load is in- 
creased it gradually shifts to 125 
degrees as the minimum at rupture, 
and its value changes from atmo- 
spheric pressure to a distinct suc- 
tion. 

The law governing the proper 
thickness of oil film has not yet 


average pressure-supporting capa- 
city per unit area, other conditions 
remaining constant. 

9. Every unnecessary oil-groove or interruption in the 
continuity of the oil film reduces the supporting capacity 
of the film. 

10. For every bearing condition there is a film thickness 
corresponding to maximum lubrication efficiency. 


The Action of a Journal in a Bearing 


Let us assume that we have a journal 3 inchesin diameter, 
with a clearance of 0.004 inch. The center of the journal 
will then be able to describe a circle 0.004 inch in diameter, 
and will also be able to assume any position within the 
circle. Now, let the diameter of the outer circle of Fig. 1 
be equal to 0.004 inch; it will then be possible to plot all 
the movements of the center of the journal within the circle. 
After lubrication, set the journal in motion in the direction 
of the curved arrow, without having any load on it (not 
even its own weight); the center of the journal will then 
assume a position in the center of the circle with an oil film 
of even thickness throughout. Now, maintaining the ro- 
tation of the journal and gradually applying a load in the 
direction of the vertical arrow, it will be found that the 
center point of the journal will move along a line making 
an angle of 72 degrees with the vertical, as the load grad- 
ually increases. This may be called the load line, which is 
followed a distance equal to onefourth the amount of clear- 


been investigated to the extent 

that the importance of the subject 

demands. In modern machinery 
the average thickness of film varies from 0.0002 to 0.006 
inch. 


An Example of Proper Supply of Oil 


Specific examples will best illustrate the application of 
the known laws of lubrication. Fig. 2 shows what may be 
considered ideal conditions, indicating a practical and 
efficient method of lubricating a crankpin bearing where 
the journal receives oil through the crankpin. The rotation 
of the crankshaft is indicated by the upper arrow, and in 
the position shown the engine is on a dead center, at a 
point of reversal of pressure. The direction of relative 
motion of the rubbing surfaces is shown by the two arrows 
at the right of the figure. The oil film enveloping the right 
half of the crankpin has been completely restored during 
the stroke just finished, since the oil-groove passed over 
this half of the bearing while no pressure was being exerted 
on it. After the dead center has been passed, the entire 
pressure is exerted on the crankpin with its fully restored 
oil film, and at the same time the oil-groove wipes over the 
other half of the bearing and restores its oil film while no 
pressure is being exerted on it, after which it, in turn, is 
ready to receive a reversal of pressure on a fully restored 
oil film. Thus both halves of this bearing present alter- 
nately, for the maximum pressure of each stroke, a com- 
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plete and uninterrupted surface for maintaining the film 
on an area equal to the projected area of the crankpin; but 


_it is impossible to obtain so perfect a-condition of lubrica- 


tion in a bearing having the old-fashioned cross oil-grooves, 
which are still too often found. 

In case the direction of rotation of the engine is to be 
reversed, the oil-groove in Fig. 2 should be placed diametri- 
cally opposite its present position. The function of the oil- 
grooves is to supply oil; in many cases they are necessary 
evils which should be minimized as much as possible by 
avoiding a useless excess of grooves, especially in the arcs 
of maximum pressure as shown in Fig. 1. Unless good and 
sufficient reason exists to the contrary, oil-grooves should 
be cut parallel with the journal. 


Objections to Excessively Tight Bushings 


The method by which bearing bushings are driven in is 
of great importance. Hither because of neglect, or because 
the subject is not properly understood, bushings are some- 
times driven in too tightly. All bearing alloys have a tem- 
perature coefficient of expan- 
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thickness of the recessed and unsupported part of the shell 
is not sufficient to withstand distortion under a normal oil 
film pressure. The trouble was, therefore, due entirely to 
the fact that the design is too light, since an examination 
of this bearing, after a short service, showed that the journal 
had scored along four circumferential lines corresponding 
to the four supporting edges beneath the bearing. 


Design of Ring-oiler Bearings 


Mention should be made here of another class of bearings 
which, together with their supports, are often improperly 
designed, namely, self-oiling ring bushings. These are 
nearly cut in half at mid-length in order to provide space 
in which the ring may operate, and the supporting wall 
beneath the bushing is slotted correspondingly at or near 
the center to permit the insertion of the ring into the oil- 
well. This often weakens the bearing unduly at a point 
where the greatest film pressure is normally exerted. In 
general, much of the trouble at present encountered in bear- 
ings can be overcome by simply increasing the strength and 

rigidity of the bearings and 


sion higher than that of cast 
iron. The bearing bushing 
is also directly subjected to 
the friction of the journal, 
and hence its temperature is 
higher than that of the cast- 
iron housing surrounding it. 
For this reason, all bearing 
bushings must be allowed an 
opportunity for an appreci- 
able outward expansion when 
in operation, and they should 


their supports, since a very 
small amount of distortion 
and deflection is sufficient to 
result in serious bearing 
troubles. 


Machining Bearings 


The manner in which bush- 
ings are clamped during ma- 
chining is of great import- 
ance. They should not be 
clamped by a screw bearing 


be driven in place with just 
enough pressure on the out- 
side of the bushing to prevent 
it from coming loose while in 
operation. 

The practice of driving in 
bushings so tightly that they 
must be reamed before they 
can be put into service is 
very objectionable. Subse- 
quent reaming does not 
remedy the evil, because a 
bushing driven in so tightly 
will continue to contract in- 
wardly when it expands in operation, since the pressure 
on the outside prevents it from expanding in that direction. 
If a bushing is driven in too tightly, the amount of clear- 
ance between the bearing and the journal becomes a matter 
of guesswork, and the oil film space provided is uncertain. 


This is true even though the bushing has been reamed: 


before being placed in service, and is a frequent cause of 
heating and bearing troubles. Any provision made for 
fastening the bushing in place should be such that it will 
not bind or clamp the bushing against outward expansion. 
If a set-screw is used, for example, it should be provided 
with a turned down cylindrical end, engaging a hole in the 
bushing, but it should not bind or bottom in the hole. 


Designing Bearings for Strength 


Fig. 3 shows a bearing used in an established design of a 
well-known machine which gave trouble from the very first. 
It is provided with a split bronze bushing, 12 inches long, 
supporting a journal 6 inches in diameter. The maximum 
thickness of the bushing is 3 inch and it is recessed on its 
back to a depth of % inch as shown, leaving a thickness for 
the larger part of the bearing of only %4 inch. The cap of 
the bearing is held down by ten 5-inch studs. It is obvious 
that by clamping this bearing, the bearing surfaces are 
materially distorted by the pressure resulting from the 
tightening of the ten nuts. It is also apparent that the 


Fig. 1. Diagram showing Action of a Journal in a Bearing 


on the outside cylindrical 
surface of the bushing. This 
is likely to distort it. Bush- 
ings to be machined should 
be clamped endwise. The im- 
portance of this is often 
underestimated, but it is only 
by holding the bushing by 
endwise clamping that distor- 
tion can be avoided. If bush- 
ings are clamped by screws 
bearing down on their cylin- 
drical surface, it will often 
be found that after the bush- 
ings have been bored and the pressure released, they are 
far from round, and if they are then driven on an arbor 
and finished on the outside, the resulting product is very 
unsatisfactory. 
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Chamfering the Edges of Oil-grooves 


The edges of oil-grooves should be rounded off or cham- 
fered, and this work should be done last, after all the other 
machining work on the bearing has been completed. Any 
machining after the oil-groove edges have been chamfered 
is likely to produce a very sharp edge on the oil-groove, 
which would prevent the formation of an adequate oil film 
and should be avoided. By rounding or chamfering off the 
edge the very last thing, this difficulty is overcome. 


Importance of Having Sharp Tools for Machining Operations 


It is very important that bearing surfaces be machined 
with sharp tools having rake. This is true, not only of 
lathe tools, but also of reamers or other cutting tools used 
for finishing bearings. It is evident that a tool without 
rake produces a normal or radial pressure on the bushing 
far in excess of the pressure produced by a tool having 
adequate rake; also a dull tool exerts much greater pressure 
than a sharp tool. In the case of a reamer having, say, 
feurteen cutting edges, the amount of bursting or internal 
pressure exerted within a bushing will be very great if the 
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edges are dull and without rake. The practice of using im- 
proper tools for this work cannot be criticized too severely. 

The best practice for the final finishing of bearings is to 
use reamers or cutter-heads having only one or at best a 
very few cutting edges with a proper amount of rake, such 
as would be given to a proper cutting tool in a lathe. As 
pointed out by the author in a paper read before the Ameri- 
can Society of Mechanical Engineers, experiments made in 
a large manufacturing plant on bushings of the same dimen- 
sions, produced from the same lot of material, finished at 
the same time—some, however, being reamed with the 
standard multiple cutting-edge reamer and others with a 
single cutting blade—showed that after being stored six 
months those bushings that had been reamed with a proper 
single cutting edge retained their accuracy and shape much 
better than those finished with the so-called “standard” 
reamer. The latter bushings exhibited a decided tendency 
to decrease in inside diameter and to assume elliptical forms. 
It was also brought out at this time that not only a superior 
product resulted from the use of a proper tool, but that by 
its use the production could be increased from 15 to 20 per 
cent. 

An additional reason that bearing surfaces should be ma- 
chined with sharp tools having the proper amount of rake is 
brought out by a microscopic study of bearing surfaces. In 
order to obtain the 
full bearing value of 
bearing alloys, it is 
necessary that these 
alloys be presented 
as bearing surfaces 
having their natural 
crystallization undis- 
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These softer crystals are also more readily abraded and, 
therefore, wear slightly below the surface of the bearing 
crystals and thus form slight depressions on the bearing 
surface which serve to retain the lubricant. However in- 
finitesimal in amount this may seem, nevertheless it is this 
lul ricant that prevents scoring or seizing when the journal 
is starting up from rest at a time when actual metallic con- 
tact between the bearing surfaces exists. The same is 
equally true under an excessive load. This function of re- 
taining a slight quantity of the lubricant on the bearing 
surfaces when metallic contact exists, characterizes a bearing 
alloy in its truest sense. Therefore, a bearing metal may be 
defined as an alloy that is capable of retaining a lubricant 
on a bearing surface. ; 

In the operation of a bearing under normal conditions, 
when a continuous and unbroken film of lubricant exists, 
it matters little what metals are used while the film is sus- 
taining the entire load. In the starting and stopping of the 
journal, however, or at all times when the film is inter- 
rupted and metallic contact exists, it becomes very important 
that the properties of a bearing metal should be present. 


Hardening of Journals 


Steel journals which have been hardened for bearing pur- 
poses should have hardened surfaces of an appreciable 
depth—a depth which 
is sufficient to permit 
grinding or polishing 
of these surfaces 
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ting through the 
hardened portion. It 
is selfevident that 


turbed. The mutil- 


ation, by improper 
machining, of the 
bearing surfaces 
gives rise to the 


crushing of the hard. 
er crystals and then 
imbedding these 
crushed particles into 
a compressed mater- 
ial, which does not permit the natural functioning of a 
bearing alloy. 


An Example of Proper Con- 
ditions for Lubrication 


Fig, 2. 


Characteristics of Bearing Alloys 


It is well known that a single homogeneous metal is not 
suited for bearing purposes, but that the first requirement 
for a bearing metal is an alloy composed of at least two 
metals, or a metal and a metalloid which should have at 
least a limited degree of solubility while in the molten 
state; but upon cooling the alloys should partially separate 
into dissimilar crystals, and thus form the proper micro- 
structure which is necessary in all bearing alloys. 

The need of having a proper microstructure in a bearing 
alloy is always of far greater importance than its exact 
aggregate chemical composition. The value of an exact or 
definite chemical composition is secondary in that it can 
only serve in producing the desired microstructure in a given 
alloy, provided the alloy is subjected to the proper cooling 
conditions. 

The essential characteristic of all bearing alloys is a 
structure made up of alternately hard and relatively soft 
microscopic particles intimately mixed. The function of 
the hard particles or bearing crystals is to support the load 
and resist wear; these bearing crystals should not be 
hard enough to prove distinctly abrasive to the journal sur- 
face. General experience shows that an extreme hardness 
of the bearing crystals is characterized by excessive wear of 
the journal. The function of the softer crystals is that 
of being plastic and of permitting the bearing crystals to 
adjust themselves to the surface requirements of the journal. 


a surface of insuffi- 
cient thickness will 
_ present a bearing 
surface of uneven 
hardness after pol- 
ishing or grinding. 
Unsatisfactory re- 
sults invariably fol- 
low in ‘such cases. 
The hardening of 
journal surfaces should,be done by the pack-hardening pro- 
cess, and enough time should be allowed in the heating to 
produce a hardened layer of sufficient thickness. 'The old- 
fashioned cyaniding process should never be used, because 
such surfaces, after polishing or grinding, are of very un- 
even hardness, and general experience shows that this pro- 
cess leads to a great deal of bearing trouble. In cases where 
a general heat-treating process is resorted to, and where a 
uniform hardness is produced throughout, the foreeaa 
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Fig, 8, Bearing with too Thin and 


Weak a Bushing 


- objections, of course, do not obtain. 


Grinding of Journals 


Due precautions should be exercised when bearing sur- 
faces are being ground, to prevent any of the abrasive from 
being left embedded in the surfaces. This, in general, ap- 
plies to all bearing materials, but is more particularly of 
importance in leaded bronzes. For the grinding of bronze 
bearing surfaces,. silicon carbide wheels should not be used, 
owing to the cleavage of this material, which forms long 
spicules that tend to embed themselves in the ground sur- 
faces. For this class of grinding the author has found fused 
aluminum oxide wheels, including natural emery wheels, 
to give the least difficulty. It is very important to see that 
all ground bearing surfaces are free from abrasive material 
before they are put into service. 


* * * 
The production of automobiles and trucks in October 


reached a total of 244,000, according to the National Auto- 
mobile Chamber of Commerce. 


without actually cut- — 
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The Manufacture of Full Disk Canvas Wheels, 
Leather-covered Wood Wheels, and Walrus Hide Wheels—Second Article in a Series 


Compressed Muslin Wheels, Leather Wheels, 


By BRADFORD H. DIVINE, President, Divine Bros. Co., Utica, N. Y., 
and President of the Metal Finishers’ Equipment Association 


HE solid canvas polishing wheel is made from one- 

piece or full disks of canvas known as “Dryer canvas.” 

This is a thick heavy canvas with very coarse yarns, 
and is better suited to a disk form of polishing wheel than 
‘a finer, thinner canvas would be. The wheel is constructed 
by assembling these canvas disks into a wheel, either by 
gluing each disk to the nearest one to it until the entire 
thickness is glued together, or by sewing together a number 
of the disks into sections, something like buffing wheels, 
and then gluing these sections together. It is evident, of 
course, that the less glue there is in a wheel the softer it 
will be, and the different degrees of softness are obtained 
by varying the number of canvas disks put into each section 
before the sections are glued together. The softest possible 
form of canvas wheel is obtained by using no glue whatever, 
and sewing the layers of canvas together in several rows 
with heavy twine; for very hard work, such as is met with 
in the agricultural trade, the sewing is done with copper 
wire. 

To stiffen the center of these wheels so that they will 
stand up on heavy work, it is customary to use iron or steel 
plates on each side, the diameter of the plates being usually 
about four inches less than the diameter of the wheel, leaving 
two inches of canvas projecting beyond the plates, free and 
loose to crush out and provide flexibility. When the disks 
are put together without sewing, that is entirely glued to- 
gether, an eighteen-inch wheel, for example, is glued for a 
diameter of eight or ten inches at the center. The con- 
struction can, of course be varied to meet individual require- 
ments, the whole construction depending upon the form of 
wheel desired for any particular class of work. 

Another form of canvas wheel is made from what is 
known as two-, three-, four-, or five-ply canvas belting. The 
canvas is woven to about 1% inch in thickness by a process 
quite different from that by which the Dryer canvas is made. 
Wheels made of this canvas belting are much softer and 
more pliable than Dryer canvas wheels, but are used to a 
much less extent now than formerly, because a much more 
efficient polishing wheel can be made in the “compress” 
eenstruction the manufacture of which will be described in 
a following article. This construction gives the softness 
desired in a much better form of wheel. 

The compressed muslin wheel, which was formerly com- 
monly referred to as a “rag wheel,’ is made by gluing 


together sections of pieced-sewed buffing wheels. The sections 
of buffing wheels are assembled into polishing wheels by 
practically the same methods as are used in the manufacture 
of the Dryer canvas polishing wheels. 


Leather Wheels 


Leather wheels are usually made from bullneck leather 
in disk form; a special quality is Known as “split leather 
wheels,” and these wheels are made from leather from which 
both the grain side and the flesh side have been split off, 
leaving the leather about 4% inch thick; this part is the 
toughest, hardest, and most uniform in grain that can be 
secured from a cattle hide. 

The first step in manufacturing a good bullneck leather 
wheel is to select a hide of the proper character—one that 
is not filled with clay or glucose, but is left pure and porous 
so that it will be resilient. The hide must also be thor- 
oughly tanned by the old-fashioned process which takes 
months, instead of by some of the newer processes in which 
the tanning is rushed; these processes do not leave the fiber 
of the hide in as good condition for polishing as the old- 
time process. The shoulder of the bull produces a hide 
much coarser and more sponge-like than is the same hide 
back of the bull’s shoulder to his tail. The bull shoulder 
hides vary in thickness from 1 inch at the flank or leg to 
°%, inch, or sometimes 1 inch, at the heaviest part in the 
back of the neck behind the horns. In cutting the disks for 
bullneck wheels, the purpose for which the wheel is to be 
used determines what part of the hide these disks shall be 
cut from, in order to secure a disk as equal in porosity 
and density as possible. 

After the disks are cut, the loose portion on the flesh side 
or inside is removed, and often a considerable part of the 
hair- or grain-side has to be removed also, on account of 
the deep wrinkles in the hides. These disks are then held 
together by glue to which has been added isinglass or some 
other adhesive having a toughness and strength many times 
greater than that of the best glue. Wheels put together 
with glue not mixed with isinglass will frequently split 
apart. Great care must be taken to see that the glue, or 
cement as it becomes when mixed with isinglass, is properly 
applied to the leather disks. Upon the application of the 
glue to the disk it must be immediately placed in relation 
to the next disk, the whole mass being kept hot; and when 
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the entire mass of disks for each wheel is assembled it must 
go into a press immediately, so that the glue will set uni- 
formly throughout the entire wheel while under pressure. 
After the wheel is thoroughly dry, the center hole is bored. 
It is then placed on an arbor and the sides and face are 
trued up to the right dimensions. Bullneck wheels are com- 
monly sold by weight, rather than by wheel units. The 
variation in weight of the hides, which is not controllable, 
prevents the manufacturer from putting out a fairly bal- 
anced wheel, and the balancing has to be done by the oper- 
ator after he has set up the wheel with emery and glue. 

The bullneck wheel is not adapted to finishing work on 
account of the alternating layers of leather and glue in the 
wheel. The glue is stiffer than the leather and will resist 
the pressure, while the leather will crush down with the 
result that the face of the wheel wears in ridges or grooves 
and cannot be kept flat. Such wheels are generally used on 
rough forms of work where a flat face is not essential. 

Wheels made of split leather retain their shape better 
than regular bullneck ieather wheels and are advantageous 
for certain classes of work. The method of construction is 
practically identical to that used for the bullneck wheel, the 
difference being only in the thickness and character of the 
stock used. 


Leather-covered Wood Wheels 


Although leather-covered wood wheels are not generally 
regarded as efficient polishing means, they are extensively 
used where the advantages of other wheels are unknown, 
there being a reluctancy on the part of some polishers to 
give up the old form of leather-covered wood wheel to which 
they are accustomed. The polisher Knows that the leather 
strip on the face of the wheel often becomes loose, especially 
where the old heads of emery and glue are removed by a 
wet process. He also knows that the joining of the ends of 
the leather strap makes a spot which is harder than the 
rest of the face of the wheel; on accurate work, the shock 
cf{ this hard spot can be plainly felt in the operation of the 
wheel, and on this account a smooth steady cut is difficult 
to secure. 

The wood body of the wheel, especially when made of a 


soft wood, is susceptible to change in shape on account of - 


dryness or moisture, and a wood wheel which runs true is 
a rarity and is highly prized by its owner. But inasmuch 


as wood wheels were one of the original forms of polishing 


wheels, and many old-time polishers have used them for 
years, there seems to be a strong conservative force that is 
responsible for their continued use. : 

The best wood from which wood wheels could be manu- 
factured is mahogany, black walnut or other woods that are 


Fig.l: 


Assembling Disks of Cloth for Solid Canvas Polishing Wheels 
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Fig. 2, Attaching the Leather to a Leather-covered Wood Polishing Wheel 


not very susceptible to the action of moisture and dryness. 
The cost of such woods, however, is prohibitive. Good white 
pine is the best common wood obtainable for polishing 
wheels. Bass wood and poplar are commonly used in a 
cheaper form of wheel, mainly because the wood is free from 
knots, comes in wide planks, and is easy to cut wheels from 
without much waste. 

In the standard pine wheel, the wood is air-dried and 
kiln-dried and usually cut % inch thick. The boards are — 
cut in square blocks of the proper thickness for the wheel, 
the layers or strips being at right angles to each other and 
held together by means of nails (afterward removed) so 
that they cannot slip out of position while they are being 
dried in a press after the glue has been applied. After the 
square blocks are glued together, the center hole for the 
hub and the countersink for the flange of the hub are bored 
with a compound tool. The square block is sawed to an 
approximately round shape and then the wheel is turned 
to shape in a lathe, after the hub has been inserted. 

The leather used for the covering of wood wheels is 
usually a strip down the back of the animal which is the 
closest grained, toughest and most uniform part of the hide. 
This is the most expensive kind of leather and gives the 
widest strips and the longest lengths of uniform density 
obtainable. The face of the wood is first sized as a bedding 
for the glue. The strap is placed in position as shown in 
Fig. 2, and stretched as it is wound around the wood center, 
both the leather and the wheel having been previously 
ceated with hot glue. The ends of the straps are allowed 
to overlap and the butt joint made a close fit by cutting 
through both layers at the same time with a very thin 
sharp knife. The ends of the leather at the joint are held 
in place by wooden shoe pegs; in special cases iron pegs 
are used, which are removed after the glue is thoroughly 
set. In addition to holding the leather strap on the wood 
block with glue, wooden shoe pegs spaced in rows across 
the face of the wheel are used. Some straps are put on 
without pegs for the finer finishing processes. After the 
leather strap is thoroughly set, the wheel is placed in a 
lathe and the face turned off, leaving the greatest depth of 
leather possible. The strap is then sanded and finished, 
the wood part of the wheel well shellacked and varnished, 
and the wheel is ready for use when dry. 

On large diameter thin wheels, 18 to 24 inches in diameter 
by 1 inch to 11% inches face, side flanges of wood are used, 
these being glued to the body of the wheel to increase the 
thickness of the wheel at the hub and the resistance to 
side-warping. Sometimes an additional flange is used on the 
other end of the hub, but this is seldom necessary, and its 
use is a matter of custom rather than need. 
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Walrus Hide Wheels 


Walrus hide is, as the name indicates, the hide of the 
walrus. Its soft, coarse, porous character permits it to be 
worked into a very soft cushion on the face of the polishing 
wheel. The hide comes in thicknesses of from % inch to 
2 inches (occasionally 2144 inches), which permits a wheel 
to be cut out of one piece without gluing together disks, as 
is necessary in other forms of wheels. The great expense 
ot walrus wheels has led the user of polishing wheels to 
seek other forms; the most common substitute for wheels 
10 inches in diameter and larger, has been the compress 
canvas wheel, the control of the density of which permits 
a cushion to be secured that will do exactly the same class 
of work as the solid walrus wheel, with rare exceptions; but 
walrus wheels are still employed in the silverware trade, 
for “sand buffing,’ where polishing wheels of from 2 to 
10 inches in diameter are most commonly used. There are 
many classes of work on which it would not be permissible 
to use any kind of wheel with glue or other adhesives in it, 
and the walrus wheel being of the proper texture, and thick 
enough to produce wheels up to 2 inches width of face, lends 
itself to that class of work. The manufacture of walrus 
wheels consists only in cutting out the circles, cutting the 
center hole, and truing up the sides and face. 

Sheepskin polishing wheels have almost entirely disap- 
peared, due to the substitution of other forms of wheels. 
They are, however, made up of russet or white sheepskin 
in the same manner as Dryer canvas disk wheels—that is 
either by gluing the full disks together at the center, or 
sewing them with one row around the center, or with sey- 
eral rows of hand sewing; or by cementing them together 
into a solid wheel. They are, of course, centered and 
‘trimmed in a lathe like all other wheels. 

Paper wheels have almost gone out of existence, but 
they were formerly manufactured by gluing together disks 
of strawboard or soft felt paper, such as a carpet paper, 
cutting the center hole and truing up the face. In some 
cases cast-iron hubs were inserted as a special feature. 

In the description of a line of manufacture of this kind, 
it is possible to include only the more standard forms of 
wheels made, as there are many varieties of wheels of spe- 
cial shapes for various purposes. The next article in this 
series will deal with the actual manufacture of compress 


polishing wheels. 
* * * 


IMPROVING INSPECTION METHODS 


By H. H. ARMSTRONG 


Inspection plays a particularly important part in plants 
where large quantities of cast-iron parts are machined on 
automatics. An automatic machine may operate continu- 
cusly all day, with very little attention without spoiling 
a single piece of work; then again it may require constant 
attention and frequent adjustment in order to keep the 
work up to specifications. In any case, the finished work 
must be inspected with gages or micrometers, and all parts 
rejected that fail to meet requirements. 


Inspecting the Work as it Comes from the Machine 


If the work is inspected as soon as it comes from the 
machine, the inspector will detect any errors at once and 
have the set-up corrected before many pieces are spoiled. 
If he cannot do this and the operator does not check the 
Pieces at all and is running, say, four machines, the pieces 
awaiting inspection quickly pile up in large quantities. 
This is obviously not a good practice, and too often results 
in the necessity for scrapping a large number of pieces. 
In such cases the inspector must sort out the spoiled pieces 
that cannot be used. While this prevents defective parts 
from reaching the assembly department, it does not prevent 
parts from being spoiled. A method that will bring the 
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loss in scrapped parts down to a minimum is obviously 
desirable. The writer believes that in the majority of 
cases the desired results will be obtained by having the 
inspector act as a ‘“‘machine checker,” In other words, 
the inspector goes from one machine to another, continu- 
ally testing the product as it comes from each machine. 
If he finds the work within limits, it is passed on to the 
next operation or to the assembly department, as the case 
may be. If the checker finds a machine that is producing 
work that is not up to requirements, it is a small matter 
to stop the machine and have the set-up corrected. He 
must then check the pieces that have been made and work 
back to the point where the spoiled parts first appeared. 
The spoiled pieces may then be segregated and thrown out. 

When the operator sets up his machine for a job, it is good 
practice to have the inspector or checker carefully check 
the first piece produced. If the piece checks up with the 
drawing specifications, the machine may be put in operation 
and afterward checked periodically. Foremen in their 
efforts to meet the factory schedule do not like to have 
their work held up; consequently the machine checker is 
sometimes criticized or blamed by the foreman for holding 
up work that in his opinion will pass inspection. The in- 
spector, however, should be amply backed up by the man- 
agement for stopping work that he believes should not pass 
inspection. If the operator of an automatic has been started 
correctly on a piece of work and provided with gages so 
that he can inspect the work himself, there should be no 
excuse for spoiled parts. If a lot of work is done wrong, 
the checker may in some cases insist that the pieces be 
fixed up or salvaged by the operator on his own time. This 
will be a lesson for the operator that should make him 
more careful. 


Inspection Procedure in Press Room Work 


This procedure is equally applicable to press room work. 
Generally a man known as the die-setter sets up all work 
in the press room, and when he has produced a piece which 
in his estimation is right he passes it on to the checker. The 
checker carefully inspects the piece, and if it is found . 
correct he instructs the operator to go ahead. If the opera- 
tor is careful he will keep close watch of the work and 
if he notices any change in the product he will immediately 
take the piece to the checker for advice. There are so 
many things that may happen to a die while it is in opera- 
tion that it is imperative for the inspector to keep con- 
stantly in touch with each machine. 

What is true of the automatic machine department and the 
press room is equally true of nearly all departments. A 
careful study of the inspection methods and a checking up 
of the amount of work spoiled in various machining opera- - 
tions will serve to emphasize the importance of “machine 
checking” (checking the product as it comes from the 
machine) and show more clearly the impracticability of 
depending on a final inspection to eliminate defective parts. 


* * * 


EXPORTS OF MACHINE TOOLS AND METAL-WORKING 
MACHINERY TO DUTCH EAST INDIES, 1912-1921 


Sh All Oth Aeon: 
Let Other Total of ee aoe 
ing and ; ; Metal- Tools 
Year* Lathes | Grinding i hecriad ae working |and Metal 
Machines a) ee Machinery | working 
Machiner 
SOUP Pe ete eilimmctcccceiel all) dacotsel tate cn] 0) sete «os aie $26,443 
Thiyhe) ollkeas ne pete. meat Sete aneptece | RD DOR Ion | sere ac 6,366 
A OVA Ma eee ae ere el a toteteeeamete we focaietsiers se, [renee aratsias 2 20,216 
POU gies detstes Mie selene Jnsnceeree | seveevele | sseielece 9,229 
TOUG | sic c ccoterahoe alelotn at AMOI rs ones. || Baca cong o'er lease etaienter 56,281 
Tey Nr | pee aR Saati | eaten cat rhe rece mene Gee ul|eiclbiea «arene. meres err 245,594 
1918 $53,664 $8,737 $38, 239 $100,640 $68,044 168,684 
1919 . | 273,302 27,412 81,144 881,858 232,640 614,498 
1920 88,826 25,577 80,186 194,589 131,497 326,086 
1921 76,512 17,165 104,660 198,837 163,059 361,396 
3 Machinery 


*Amounts given are for fiscal years, up to and including 1918, and for 
calendar years thereafter. ‘The Department of Commerce statistics did 
not give machine tools separately previous to 1918. 
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Testing Gear-hobbing Machines 


By D. VAUGHN WATERS, Mechanical Engineer, Gould & Eberhardt, Newark, N. J. a 


zation of relative velocities between different members 

so essential as in gear-hobbing machines. That this is 
so will be readily appreciated from a brief consideration of 
the fundamental principles underlying the production of 
gears by hobbing. A hob cuts teeth in the periphery of a 
gear blank by means of the molding-generating process, the 
principle of which is that of rolling a rack in contact with 
a plastic blank, whereby involute teeth conjugate to those of 
the rack are formed in the blank. The normal section of 
the hob teeth corresponds to the rack teeth. If now, the 
rack were imagined to have rotating cutting edges capable 
of imprinting the tooth contour in the periphery of the 
blank, the results would be identical with those obtained 
by hobbing. 

Since the circumference of the pitch circle is equal to the 
product of the normal circular pitch of the hob and the 
number of teeth to be cut, it is obvious that the circum- 
ferential velocity of the pitch circle and the velocity in an 
axial direction of the cutting elements of the hob teeth 
must be the same. In fact, these velocities must not only 
be equal for each successive revolution of the hob, but they 
must be equal at all parts of the revolution as well; other- 
wise the blank may accelerate or retard an infinitesimal 
amount during which the hob would generate teeth either 
thicker or thinner than the theoretical size. 

A diagrammatic representation of the gearing connections 
necessary in a hobbing machine is shown in Fig. 1. The 
diagram shows only the simplest construction, for in an 
actual machine additional members may be added for con- 
structional reasons or a differential mechanism incorporated 
to facilitate cutting helical gears, etc. An inspection of this 
diagram and consideration of the foregoing principles will 
make it clear that the hob must rotate in a predetermined 
ratio with the gear to be cut. It is highly essential, there- 
fore, that the work-spindle and the hob-spindle rotate at a 
certain relative velocity and that this ratio be maintained 
as uniform as possible throughout the revolution of the 
spindles. 

In a mechanism such as a gear-hobbing machine com- 
posed of gears, bearings, thrust washers, shafts, worms, etc., 
it is possible and 
highly probable that 
the machine as assem- 
bled at the shop may 
have slight errors in 
one or more of its 
component parts. Such 
errors are difficult to 
detect, and they will 


[ no other class of machine tool is the exact synchroni- 
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gearing, etc., either the machine or the hob is faulty. Hobs 
as manufactured today are closely inspected for truth of 
all essential dimensions before delivery to the customer, 
and can usually be relied upon to be as nearly correct as 


they can be made commercially. Notwithstanding this, 
methods of inspection should be employed that will defi-. 
nitely indicate whether the hob or the machine is at fault, 
and that will point out approximately where the defect lies. 


Angular Velocity Testing Fixture for Hobbing Machines 


In connection with the inspecting of hobbing machines, 
the angular velocity testing method used by Gould & Eber- 
hardt, Newark, N. J., to check the uniformity of relative 
rotation of cutter- and work-spindles on Gould & Eberhardt 
gear-hobbing machines, is here described. A special testing 
fixture is applied to the machine, which graphically records 
the amount of deviation in cutter- and work-spindle speeds 
from their theoretical angular velocity ratio. This fixture 
is illustrated in section in Fig. 2, and its application is 
shown in Fig. 4. For the purpose of conducting the test, 
the swivel-slide is rotated so that the axis of the cutter- 
spindle is parallel to the axis of the work-spindle, as shown 
in Fig. 4. 

The design of the fixture is more clearly shown in the 
sectional view, Fig. 2. It will be seen that the fixture con- 
sists of a base A secured to the work-spindle of the machine 
on which the various parts of the fixture are supported. 
Fixed in this base is an arbor B carrying disk H, bushing OC © 
and a retainer nut D. Bracket F, mounted on disk E, con- 
trols the movement of the stylus. Obviously all these parts 
move in coincidence with the work-spindle. Supported by 
disk # there is a large disk G@ which is fitted over bushing @ 
and driven through 
contact with the com- 
pound disk #H, the 
latter, in turn, being 
driven from a collar 
J on the cutter-spindle 
of the machine. 

Immediately above 
the disk G there is a 
smaller disk K upon 
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produce inferior work 
if not discovered and 
rectified. When a hob- ae 
bing machine pro- 
duces gears that do 
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7 } | which the paper dial . 
/ is secured. This disk 
does not rotate and 
is prevented from do- 


ing so by the follow- 


not measure up to 
the high standards 
established for certain 
classes of work, such 
as automotive timing 
gears, machine tool 


Fig. 1. 


ing arrangement. 


Diagram of Cutter- and Work-spindle Gearing on Gear-hobbing Machine 


En 


There is a large disk 
O carried on the base 
A, which is free to 
rotate. This disk car- 
ries two brackets, one 
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CUTTER-SPINDLE 


Fig. 2, 


of which, N, furnishes the bearing for compound disk H, 
and the other, M, carries the stop L. This stop prevents 
disk K from rotating when disk H is brought to bear 
against collar J (see also Fig. 4), which stops disk O and 
all the parts supported by it from rotating about the work- 
spindle center. The paper dial is thus held stationary while 
the members that actuate the movement of the stylus arm 
P rotate. 

The fulcrum of the stylus arm is mounted on disk G, and 
this arm is normally held tightly against the stop R by a 
small tension spring. Stop R is a part of bracket F and, 
of course, rotates with disk H and in unison with the work- 
spindle. Disk G, as previously mentioned, is driven by the 
compound. disk H, and its angular velocity is by the same 
means reduced to nearly that of the work-spindle. A slight 
difference between the angular velocities of disks G and H# 
will result in a spiral being traced by the stylus point 
instead of a circle, which is an advantage because two or 
three revolutions can then be recorded and the average 
amount of deviation taken. This slight difference in angu- 
lar velocities of the two disks is provided by suitable gear- 
' ing in the machine. The movement of the stylus arm is 
controlled by its contact with stop R. It is obvious, there- 
fore, that any change in angular velocity of either of the 
two disks will cause a wavering movement of the stylus 
arm, proportionate to the amount of variation between the 
work-spindle and the cutter-spindle. This variation is then 
recorded on the paper dial secured to disk K. 

Charts showing the results of these tests are reproduced 
in Fig. 3. The re- 
cord shown at the 
left is that of a ma- 
chine having defec- 
tive gearing. It 
should be particu- 
larly noted that the 
inequalities in the 
spiral traced by the 
stylus. each § about 
3/16 inch high on 
the actual chart, are 
the graphic record 
of inaccuracies in 
the machine which 
are too small to be 
measured but which 
affect the accuracy 
of the gears. 


Fig, 3, 


Spirals traced on Paper Dial to show Variation in Speed of Cutter- and 
Work-spindles under Two Conditions 


WORK-SPINDLE 
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Sectional View of Angular Velocity Testing Fixture used in testing Hobbing Machine Work- and Cutter-spindles 


In some cases, departure from the uniform angular velo- 
city ratio may be caused by tightly meshing change-gears, 
by dirt which has been allowed to remain between the 
collars and clamped therein, thus springing the arbor or 
spindle, or by numerous other factors under the direct con- 
trol of the machine operator. These causes of variation in 
velocity are also revealed by the use of this type of fixture. 
Again, in some machines there may be two shafts or gears 
that have the same “period,” or in other words, that termi- 
nate their revolutions at the same instant. This condition 
tends to accentuate the minute defects that may be present 
in the angular velocity of each. When this condition is 
present, the device described will unfailingly delineate the 
fact and enable corrective steps to be taken. 

The spiral shown at the right in Fig. 3 is a graphic record 
taken from the same machine as that shown at the left, 
but after the mechanism had been carefully inspected and 
the inaccuracies remedied. It is obvious from this chart 
that the machine, as thus corrected, has very nearly a per- 
fect uniformity of angular velocity between the cutter- and 
work-spindles. In other words, the comparative evenness of 
the spiral shows that the difference in speed of the two 
disks that control the movement of the stylus was so slight 
as to hardly cause any fluctuation at all. 


Another Design of Testing Fixture for Hobbing Machines 


A testing fixture recently placed on the market by the 
Illinois Tool Works is illustrated in Fig. 5. This fixture 
is also used by Gould & Eberhardt in conjunction with the 
one previously de- 
scribed. It consists 
fundamentally of a 
large disk mounted 
on a vertical arbor 
or spindle, which is 
attached to the hob- 
bing machine work- 
spindle. Above this 
large disk there are 
two arms, one of 
which rotates in uni- 
son with the disk 
that is driven from 
the cutter-spindle, 
and the other in uni- 
son with the work. 
spindle. The arm 
that operates in 
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Fig, 4. Application of Testing Fixture to Hobbing: Machine 


unison with the work-spindle carries a stylus at the end 
of a lever, and its angular position is influenced by an 
adjustable lug carried by the arm that rotates in unison 
with the disk. 

The large disk is driven in much the same way as the 
disk that carries the stylus arm in the design of fixture 
previously described; it is rotated by means of a Series of 
smaller disks, which are, in turn, driven by a collar on the 
cutter spindle. These disks and the arm revolve in coin- 
cidence with the cutter-spindle, and they control the move- 
ment of the stylus arm that revolves with the work-spindle. 
The stylus traces a graphic record of the variations. of 
angular velocity ratio between the spindles on a paper dial. 
The disk on which this dial is mounted is prevented from 
rotating by an arm. projecting radially and bearing against 
some stationary part of the machine. From this brief de- 
scription it will be seen that this fixture is somewhat sim- 
pler than the one illustrated in Fig. 4, although the prin- 
ciple of operation is identical. 

The American Society for Testing Materials, 1315 Spruce 
St., Philadelphia, Pa., now has a membership of over 3100 
members distributed throughout practically all of the in- 
dustries. In the iron and steel industry alone, there are 
228 members, and in the industries manufacturing products 
from iron and steel, including machinery, tools, and hard- 
ware, 271 members. Non-ferrous metals and alloys are rep- 
resented by 128 members. 
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Fig. 5, Fixture of Similar Construction to that shown in Fig, 4 


LARGE GEAR CUT WITH A HORIZONTAL 
BORING MACHINE 


An unusual method of cutting a large cast-steel gear was 
employed at the Union Plant of the Bethlehem Shipbuilding 
Corporation, Ltd., San Francisco, Cal., where a Lucas hori- 
zontal boring machine was used for this purpose, as shown 
in the accompanying illustration. This gear, which is the 
main bull wheel for a dredge, has a pitch diameter of about 
14 feet, a face width of 15 inches, and 192 teeth of 2% in- 
ches circular pitch. 

The gear was mounted on a revolving table taken from a 
large slotter. The lower slide for this table was bolted to 
a floor plate. A cutter having a diameter of 10 inches was 
used, and one roughing and one finishing cut was required 
for each tooth space, the teeth being milled from a solid 
rim. The cutting speed was 60 feet per minute, and the 
feed per cutter revolution was 0.027 inch. 

In order to regulate the indexing, the tooth spaces were 
marked on the side of the gear blank and a pointer was 
attached to the machine. The gear was rotated for indexing 
by means of the revolving table, the pointer being set in 
alignment with the different division marks for milling suc- 
cessive teeth. Another fixed pointer was located on the 
opposite side of the gear to act as a double check. This 
gear-cutting operation illustrates how horizontal boring, 
drilling, and milling machines, as well as certain other types 
of machine tools, can be adapted for special work. 
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BURNISHING PISTON-RING GROOVES 


One manufacturer solved the problem of obtaining smooth, 
accurately sized ring grooves in a certain type of automo- 
bile piston by the use of a burnishing tool. The piston is 
shown by the heavy dot-and-dash lines in the illustration. 
It is 314% inches in diameter and has three grooves, each of 
which is required to be held to a width of not less than 
0.187 or more than 0.188 inch. The piston is located and 
driven by an adapter attached to the lathe spindle. The 
tailstock center also serves to support the piston during the 
burnishing operation. The work is run at a speed of 45 
revolutions per minute, and the entire burnishing opera- 
tion is performed in fifteen seconds. 

The burnishing tools A, B, and O are in the form of col- 
' lars or washers made of high-speed steel. These tools are 
hardened, ground, and lapped to the correct width, and are 
secured to holders D, H, and F, as shown. The holders are 
made of machine steel and are fitted with brass bushings 
which are a good running fit on the hardened and ground 
tool-steel pin G. The holders are permitted to float side- 
wise to compensate for any variation in the spacing of the 
grooves. i 

The block J on which the burnishing tools are mounted 
has a depression at H which is kept filled with oil for 
lubricating the burnishing tools. Block J is fitted to the 


tool-slide of the lathe by means of machine screws and 
dowels. From 0.0002 to 0.001 inch is left in the ring grooves 
for burnishing. This allowance is sufficient to give a smooth 
finish and permit the tool marks to be removed. In opera- 
tion, the burnishing tools are fed into the piston grooves 
by hand. After the tools have reached the bottom of the 
groove, the piston is permitted to make two revolutions 
before the tools are withdrawn. This type of burnishing 
tool has proved very satisfactory. Only one set of burnish- 
ing tools was required for finishing the grooves in a lot 
of 20,000 pistons. 


Lakewood, Ohio H. G. Frantz 


WASTE OF MATERIAL 


Materials are wasted, perhaps, to a greater extent in 
railroad shops than anywhere else. Removed parts are 
likely to be scrapped, instead of being reclaimed in one of 
the following four ways: (1) Repaired by any suitable 
method—in case of broken parts, for example, by oxy-acety- 
lene or autogenous welding—and used again; (2) put aside 
by some systematic method for subsequent repair to be 
used elsewhere; (3) converted at slight cost into similar 
pieces of other dimensions and used elsewhere; (4) con- 
verted economically into other pieces or articles useful 
in the railroad shop. 
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Judgment, of course, must be used in determining upon 
the repair or utilization of material that would otherwise 
be scrapped. If the repairs cost more than new parts, 
which sometimes happens, especially if the repair work is 
inefficiently conducted, it is evidently cheaper to scrap the 
parts. 

The collection of a great deal of scrap is often evidence 
of inefficient management, because it shows that parts have 
been allowed to become worthless, or comparatively so, 
through neglect, when they might have been saved if at- 
tended to in time. 


New York City Rospert GRIMSHAW 


PIERCING AND BLANKING DIE 


The compound die illustrated in Fig. 1 is designed to 
pierce and blank the special washer shown in the lower 
right-hand corner of Fig. 2. This washer is used on the 
shaft of a generator which comprises part of the electrical 
equipment of an automobile. The triangular-shaped pieces 
of cold-rolled steel from which the washers are blanked is 
1/16 inch thick. The manner in which the stock is located 
on the die is illustrated in the upper view of Fig. 2. In 
this view, A represents the die, and B and CO the locating 
or stop pins. The height of the heads of the stop pins is 
0.010 inch less than the stock thickness. 

A piece of stock from which the washers have been 
blanked is indicated by dotted lines at D. This illustra- 
tion shows the manner in which the stop pins B and C are 
employed to locate the stock. In piercing and blanking the 
first washer, the stock is held in such a position that it is 
in contact with pins B and C at points H and F. The order 
in which the washers are blanked, beginning at the upper 
right-hand corner, is from left to right, as indicated by the 
numerals 1 to 10, the positions for the first blanking opera- 
tion on the second row being indicated at G and H, and for 
the succeeding operation at J and K. This method of locat- 
ing the stock is continued until the last washer is blanked 
at L. 

The operation of the die is similar to that of any ordi- 
nary compound die. The piercing punch @, Fig. 1, pierces 
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Fig. 1. Compound Die for piercing and blanking Special Washers 
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Fig. 2, Diagram showing Method of locating Stock on Die 


the 25/32-inch hole, and punch D blanks the 11-inch out- 
side diameter. Stripper F' strips the stock from the punch 
on the upward stroke, and the three knock-out pins, one 
of which is shown at G, eject the blank from the die H 
through the action of knock-out rod H. The punch and die 
members are kept in alignment by two pillars located at 
the back of the die-bed. This type of die, when furnished 
with locating pins as described, provides an effective means 
of producing special washers when the quantity required 
does not warrant building a more expensive die of the 
multiple type, or when small pieces of scrap stock are 
used. 


Brooklyn, N. Y. JoHN A, HONEGGER 


DRILLING A SMALL DEEP HOLE 


The writer recently encountered an interesting drilling 
problem in making a small bushing for a special machine. 
The bushing was to be made of cold-rolled steel and was to 
be 18/16 inch long with a hole 0.0135 inch in diameter 
drilled its entire length. It was required to be turned down 
to a diameter of 1/16 inch for a length of 7/16 inch at one 
end and to a diameter of 4 inch for the remaining length. 
Several fine tool manufacturers and watchmakers were 
called upon to make this bushing, but they declined to accept 
the job because of the difficulty that would be experienced 
in drilling such a small hole through 13/16 inch of metal. 
The writer was therefore obliged to make the bushing on 


an ordinary 12-inch lathe, which was the smallest machine 


available for the work. ‘ 

The small hole was started with a combination drill and 
countersink. A No. 80 drill was then put in a pin vise, and 
the shank of the vise placed in the drill chuck iof the tail- 
stock. The drill chuck was adjusted so as to allow the 
shank of the pin vise enough play to permit the drill to 
follow the hole already started in the steel. Instead of feed- 
ing the drill with the tailstock in the usual way, the vise 
was held in the hand and very carefully moved forward so 
that the drill was pressed lightly against the steel. The 
lathe spindle was, of course, driven at the highest speed 
available. 

After drilling to a depth of about 56 inch, the bushing 
was cut off. A piece of cast iron was then placed in the 
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universal chuck and a %-inch hole drilled and reamed in 
its center. The bushing that had already been drilled half 
way through and finished on the outside was placed in the 
‘drilled hole in the casting so that the undrilled end would 
be presented to the drill. The drill was then fed in as 
before, so that it would meet the hole drilled from the oppo- 
site end. 

Long Island City, N. Y. 


DESIGN OF SPLIT CIRCULAR SCREW 
MACHINE FORMING TOOLS 


In designing circular forming tools for automatic screw 
machines, a condition occasionally arises which makes it 
advantageous to construct the tool in two or more sections. 
Generally, the object of this construction is to facilitate 
making the tool, especially if a deep and narrow flange such 
as shown at A, Fig. 1, is to be formed or if a special head 
such as that shown at B is to be produced. Circular tools 
used to form the outside diameter of a flange may also be 
made of split construction as shown at C. This design has 
a clearance space to guard against the possibility of the 
stock wedging between the sections. A tool used for this 
purpose will, of course, be split according to the design 
of the piece, but the diagram indicates one construction 
of such a split tool. The location of the parting line on a 
tool of this kind will depend largely upon the method by 
which the tool is held in the holder. Sometimes multiple 
circular forming tools are required, and these can best be 
constructed in sections. A design of this kind is shown at D 
in Fig. 1. 

If the forming of the work does not require a deep groove 
in the tool, it may not be necessary or desirable to make 
the tool of split construction. The following rule will be 
found helpful in deciding when split circular tools should 
be used: A circular form tool should. be split when the 
depth of tool groove is more than one and one-half times its 
width. That is, if a flange is to be turned 14 inch wide, a 
split tool should be used if the depth of groove required to 
produce it is more than 3/16 inch. If the tool is of com- 
plicated design it may, perhaps, be better to make the tool 
split, regardless of the depth of the formed section. It is 
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believed that the saving effected thereby in 
the manufacture of the tool would fully war- 
rant this construction. 

In the case of multiple tools and tools of 
more or less complicated design, there is also 
the question of repairs to be considered. If 
a tool like that shown at D, Fig. 1, in which 
the cutting sections are comparatively frail 
and likely to break, were made solid instead 
of split it would be expensive and difficult 
to repair. With the sectional construction, 
the replacing of a broken section is com- 
paratively simple and inexpensive. The 
matching surfaces of split tools should gen- 
erally be ground to a good fit to insure against 
the stock wedging between them. 

The various types referred to are con- 
structed differently, depending somewhat on 
the methods by which they are held in the 
holder. Two split circular forming tools of 
different designs are shown in Fig. 2. The 
tool at the left has one member made with a 
tapped hub, which furnishes sufficient bear- 
ing surface for the threaded stud by means 
of which this tool is held. This hub enters the 
hole in the other member of the tool and 
serves to locate the two concentrically in 
relation to each other. Tools of this kind, 
not exceeding 3 inches in diameter, are held together by 
three fillister-head screws and a single straight pin. Tools 
of larger diameter have four screws and one or more pins. 
When it is necessary to provide adjustment for these split 
tools, a number of blind holes are machined, equally spaced,. 
at one side of the tool in which a pin-lever is used to adjust 
the tool. 

The design shown at the right in Fig. 2 has a counter- 
bored hole in one member to receive a bolt for holding the 
tool to the holder. This is a much simpler construction 
than that requiring machine screws, the two sections being 
held concentric by means of the clamping bolt and straight 
pins, equally spaced. The number of these pins is usually 
four, but varies according to the diameter of the tool. 

In the case of larger diameter tools that have provision 
for adjustment, the blind holes previously mentioned may 
interfere with the pin-holes or with the screw-holes used 
in fastening the two members together. In such a case it is 
recommended that the screws be fastened in from the op- 
posite face to that shown in the design at the left in Fig. 2. 

Dayton, Ohio Harotp P. BErry 
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COMBINATION ADJUSTABLE PARALLEL 
AND DRILL JIG 


In the manufacture of jigs, fixtures, and machine tools, 
it is often necessary to machine tapered pieces either in a 
shaper, milling machine, or planer. The writer, having 
noticed the difficulty frequently experienced in holding the 
tapered pieces designed a special parallel to facilitate this 
work. One of these special parallels is shown in Fig. 1. 
This design is as useful in a large manufacturing plant as 
in a small machine shop, and can be made in any size from 
that suitable for ordinary tool-room work to the large 
sizes that are required in machining heavy castings on the 
planer. 

The top view in Fig. 1 shows a plan of the parallel, 
and the lower view shows the front elevation which is 
partly in section. A sectional view of the parallel, equipped 
with a special work-holding clamp A for milling straight or 
tapered keyways is shown in the view at the left in Fig. 2. 
The view at the right shows the parallel equipped as a drill 
jig for drilling pin-holes in 
a round shaft. In this view 
part B serves as a holder for 
the drill bushing @, which 
guides the drill D. 

The body F (see Figs. 1 and 
2) of the parallel, in the 
smaller sizes, is made from 
machine steel, casehardened 
and ground. The slots F' are 
milled in each side of body 
E to accommodate the tongue 
of the fixtures shown at A 
and B. The holes G, which 
are drilled at regular inter- 
vals, enable the fixtures to be 
located and clamped in any 
desired position by means of 
the bolt H. 

A washer J, of rectan- 
gular shape, is placed under 
the head of bolt H. The ad- 
justable bar K is made from 
machine steel, and the top of 
the working face has gradua- 
tions from 1 to 8 inches as 
indicated in the upper view 


Fig. 2. 


Attachments for Parallel shown in Fig. 1 
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Adjustable Parallel for Use in machining Tapered Work 


of Fig. 1. The graduations can be made with a sharp 
pointed tool held in a shaper, using the graduated dials of 
the feed-screw to obtain the required spacing. The gradua- 
tions should be deep enough to avoid the danger of their 
being removed at the time the upper surface of the bar is 
ground. 


The hole at Z should be bored out with both the pieces 


E and K in place. A tight-fitting plug is inserted in hole 
L to keep the two members in accurate alignment when the 
upper and lower surfaces are being ground. The sides of 
bar K and also the sides of slot M should be ground. The 
bar K has a tapped hole at the end, which receives the ad- 
justing screw N. This screw is made from tool steel and is 
hardened. It serves as a means of adjusting or raising one 
end of bar K when it is desired to use the parallel for taper- 
planing. 

The bar K has a slot 0.40 inch wide cut in its end as shown 
and is provided with a clamping screw P, which can be 
tightened to compensate for wear in the tapped hole or to 
bold screw WN in place. Two %-inch holes are drilled in the 
sides of bar K to a depth of 
about 5/16 inch. These holes 
receive helical springs Q that 
bear against the sides of slot 
M. The parallels should, of 
course, be made in pairs. The 
bottom and top surfaces of a 
pair of parallels should be 
ground at the same time on 
a surface grinding machine, 
care being taken not to re- 
move the graduations from 
the surfaces of the adjustable 
bars in the grinding operation. 
Steel castings are used for the 
fixtures shown at A and B, 
in the illustration Fig. 2, and 
the parts R and S are made of 
casehardened machine steel. 
For heavy planer work, the 
body £ of the parallel should 
be made of cast iron and the 
bar F should be made of ma- 
chine steel but should not be 
hardened. 
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B. R. Wicks 
Bridgeport, Conn. 
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Shop and Drafting-room Kinks 


CUTTING OFF BRASS STOCK 


The cutting up of large quantities of brass stock of the 
cross-sectional shape shown in the illustration was a prob- 
lem that recently con- 
fronted the writer. 
The stock was to be 
cut into pieces 20 in- 
ches long that were 
to be used for sash 
guides on passenger 
coaches. After con- 
siderable experiment. 
ing, it was decided to 
use a high-speed metal 
slitting saw mounted 
on the arbor of a wood-cutting saw table located in the wood- 
working department. The saw used was 1/16 inch thick 
and 6 inches in diameter, and was run at a speed of 2947 
revolutions per minute, which gave a surface cutting speed 
of 4630 feet per minute. 

The first trial with this equipment showed that 250 pieces 
could be cut off in ten minutes. On this basis of 1500 pieces 
per hour, less 10 per cent for rest periods, changing saws, 
ete., it was calculated that the production rate would be 
about 1350 pieces per hour. With the existing labor cost of 
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Section of Brass Sash Stock 


_ fifty cents per hour for this class of work, the cost of cutting 


up the stock was $0.037 per 100 pieces. No jigs or fixtures 
were required. 


Philadelphia, Pa. Grorce L. Linp 


DRAFTSMAN’S FILLET TEMPLET 


A templet which is made from thin celluloid with 
circular openings of the sizes indicated in the accompany- 
ing illustration will be found convenient for drawing fillets 


Draftsman’s Fillet Templet 


and round corners. The openings are cut out with the sharp 
points of a compass and the centers are enlarged to facili- 
tate the location of the centers of the arcs. 


Detroit, Mich. GrorGE N. Dorr 


STAKING TOOL WITH INSERTED BLADES 


Staking tools of the type shown at A in the accompanying 
illustration were employed in assembling the parts of a 
time-recording device built by a well-known manufacturing 
concern. As the points of this type of tool broke off fre- 


quently, it was decided to make a staking tool with inter- 
changeable blades as shown at B. 

The tool with the interchangeable blades has two advan- 
tages over the solid blade type shown at A. First, it permits 
the blades to be hardened separately, thus lessening the 
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(A) Solid Staking Tool; (B) Inserted-blade Tool 


danger of overheating at the points. Second, it permits 

the replacing of any or all blades when necessary, so that 

the whole tool need not be scrapped if one point is broken. 
Endwell, N. Y. H. Kurzwetn 


HOLDER FOR SMALL SCREWS 


A holder such as shown in the accompanying illustration 
is of great assistance in starting small screws in tapped 
holes located in inaccessible places. This particular holder 
was used to insert screws through pads located at -the 
bottom of a narrow slot. The pads were attached at in- 
tervals, and considerable trouble was experienced in in- 
serting the screws in the holes with an ordinary screw- 
driver. By using the holder B all needless delay and trouble 
was avoided, and the work went along very smoothly. The 
holder is made from soit wire. Spring-tempered wire is not 
as satisfactory for holders of this type because the sliding 
piece C will not grip this material as well. Furthermore, no 
springiness is required, as the opening and closing of the 
jaws is accomplished by sliding piece © up and down. The 
head of the screw A rests snugly in place in the jaws formed 
by the two oval loops at the end of the holder. Quite a wide 
range of adjustment is obtained with the holder shown. 
By making the handle longer a greater range can be secured. 

Rosemount, Montreal, Canada Harry Moore 


Holder used in starting Small Screws in Inaccessible Places 
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Questions and Answers on Practical Subjects 


HOW SHOULD A ROYALTY CONTRACT 
BE WORDED ? 


F. H. F.—I am negotiating with a concern that wishes to 
manufacture and sell, on a royalty basis, a patented inven- 
tion of mine, a minimum output being guaranteed me. The 
concern states that it will shortly send a contract for 
my execution. Can you furnish a form of royalty contract 
that will guide me in the consideration of the one to be 
submitted? 

A.—It is impossible for MacuinerRy to furnish information 
regarding a royalty contract, as the conditions in each case 
would in all probability vary greatly, so that no one form 
would serve for all. MAcHINERY can only undertake to 
answer questions on the procedure in reference to applica- 
tions for letters-patent, design patents, and trademarks, in 
this and foreign countries, and also on the law applying 
thereto, but cannot undertake to deliver opinions as to the 
patentability of inventions or the validity of patents, nor 
furnish information as to the proper drawing of instru- 
ments. In cases of this character, an attorney versed in 
patent practice should be consulted. 


FORMULAS FOR CALCULATING SIDES 
OF TRAPEZOID 


L. L. S—Will you please give me a simple formula for 
finding the fourth side of a trapezoid when three sides and 
the altitude are given? 


ANSWERED BY R. L. FRIESS, BOWLING GREEN, OHIO 


Referring to the accompanying diagram, it will be evident 
that there are four cases to be considered in the solution 
of this problem. The formulas for each case are given in 
the following: 


1. Given sides a, c, and d: In this case 
b=d—(V @&—h’?+ V &—h?) 

2. Given sides a, b, and c: Then 
@=b+(V @—W+ Vv ¢G—Ph 

3. Given sides b, c, and d: 
a=V (d—b—V @—h)?4+ 2? 


For this case 


Then we have 


c=V (d—d—V @—h*?)? +h 


4. Given sides a, b, and d: 
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Diagram used in calculating Sides of Trapezoid 


The derivation of these equations is as follows: Draw 
lines x and y parallel to altitude h from the points B and C, 
respectively. Then gx forms one leg of the right triangle 
ABE and y forms one leg of the right triangle DCF. Then 
(by construction) xz, y, and h are equal. Now in any right 
triangle the hypotenuse squared equals the base squared 
plus the altitude squared. Therefore we have the formulas: 


e= Va?—h? and f= Ve— fh? (1) 


e=d—(b+f) and f=d—(b+e) (2) 
a=Ve@+h and c=VvVf+h (3) 


Then by substituting these values in their proper places 
according to the accompanying diagram, we obtain the four 
formulas given in the preceding. 


CAN A PATENT REJECTION BE 
APPEALED? 


D. H. M.—My attorney advises that my application for 
letters-patent has been finally rejected. I have examined 
the patents cited by the patent examiner in his rejection of 
my application, and do not see in what respect they meet my 
invention. Have I any appeal? 


ANSWERED BY GLENN B. HARRIS, YONKERS, N. Y. 


Your attorney, if competent, should be in a position to 
advise whether the patents cited against your application 
are pertinent, and should know what action to take in the 
matter. While it is possible that the patents referred to by 
the examiner in the rejection of your application do not 
meet your invention, it is probable that the wording of the 
claims in your specification is so broad that the terms are 
met by the other patents. If your claims were limited to 
the differences existing between your invention and the 
references cited, and if the advantages of your invention 
over these references were clearly set forth, the examiner 
might reconsider his action, provided your contentions are 
well founded. Should the examiner refuse to reconsider 
his rejection of the application, there is an appeal to the 
Board of Examiners-in-Chief, and from its adverse decision, ; 
to the Commissioner of Patents, in person. Should the 
commissioner’s decision also be against you, an appeal may 
be made to the Court of Appeals of the District of Columbia. 


CUTTING ANGLES FOR BEVEL GEARS 


J. H. B—Dies are to be made for casting white metal 
bevel gearing of 16 pitch and having 32 and 12 teeth for 
the gear and pinion, respectively. These dies are to be 
cut on a milling machine by the following method: A 
singled toothed cutter is to be used. The cutter will remain 
stationary and the operation will be one of planing rather 
than of milling, owing to the particular conditions in this 
case. In MACHINERY’s HANDBOOK, pages 627-631, is given 
a table which may be used for finding the cutting angles 
of bevel gears. This table, according to an explanatory 
note, is for rotary cutters. Does the method of cutting a 
bevel gear affect the cutting angle? 


A.—When bevel gears are cut on a generating type of 
machine, which gives a theoretically correct tooth, the cut- 
ting angle equals the pitch-cone angle minus the dedendum 
angle, but when they are cut by using a rotary formed 
cutter, it is preferable to obtain the cutting angle by sub- 
tracting from the pitch-cone angle the addendum angle 
instead of the dedendum angle. When the addendum angle is 
subtracted, a somewhat closer approximation to the required 
tooth form is obtained with the rotary cutter, which, at 
best, does not give the tooth the correct shape throughout 
its length. While the teeth in the dies referred to are to be — 
formed by planing, this is not, of course, a generating pro- 
cess, and the method of cutting gives practically the same 
result as the rotary method, so far as accuracy is concerned. 
Consequently, the cutting angle in the case under considera- 
tion should be obtained by subtracting the addendum rather 
than the dedendum angle. 
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The British Metal-working Industries 


From Macninery’s Special Correspondent 


London, November 13 
URING the last two months improvement has been 
1D) more generally noticeable in the metal-working in- 
dustries. Unemployment is declining, though very 
slowly, but workers are being absorbed in several directions, 
and this would indicate that the improvement is not due to 
exceptional activity in only one or two trades. At a rough 
estimate it may be said that engineering plants are aver- 
aging about 30 per cent capacity. Several trades, however, 
can show quite good figures, and as an example, tube works 
may be cited as working full time. Many such works have 
sufficient orders in hand for a twelve months’ output at the 
present rate of production. This general improvement in the 
engineering industry is due largely to overseas trade, and 
home demand still fluctuates. 


Improving Demand for Machine Tools 


In the machine tool industry, business remains quiet, but 
contrary to some other lines inquiry for the home market 
is a fair proportion of the whole. France is a good buyer 
of light manufacturing tools, considering the position as a 
whole, and one firm is reported to be doing a certain amount 
of business in Germany with gear-cutting machines. A firm 
in the Midlands, after a gradual expansion since the lockout, 
is now engaged at about 50 per cent capacity. At present 
there seems to be a fair demand for milling machines, and 
a number of promising orders for tools of this type have 
been placed recently. 

In other shops a number of heavy-duty machine tools 
are in course of construction for the home and Colonial 
Railways, including boring mills, and wheel- and tire-turning 
lathes. Several special machines for the electrical trades 
are also in hand. As a rule, however, makers of this class 
of machine are not by any means busy, although it is 
understood that the prospects are much brighter. There is 
plenty of inquiry from abroad, and there are signs that the 
home railways will resume buying in the near future. 

Several well-known machine builders have placed new 
designs on the market during the last month. A Halifax 
firm has in hand a large order for a gang of girder radial 
drilling machines for use on the 60,000-ton floating dock 
being built. for the London and South Western Railway Co. 
by Sir W. G. Armstrong Whitworth & Co., Ltd., Newcastle- 
on-Tyne. 

The demand for small tools is well maintained, and in 
some quarters manufacturers are working up to full capa- 
city. The overseas trade in small tools is good, Australia 
being particularly prominent as a buyer. Grinding whe’ 
manufacturers are also busy. In fact, one well-known Mid- 
land firm is busier than at any previous time in its history. 


The Automobile Industry 


In the automobile industry preparations are being made 
for the coming season. At the annual motor show now 
being held at Olympia and the White City, several new 
designs of light cars to carry three or, at the most, four 
people are shown for the first time; the prices range from 
£180 to £250, and it is expected that a hitherto untouched 
market will now be drawn upon. 

Another development in the automobile industry is the 
decision of some makers who up to now have specialized 
on one model powerful car of the highest grade, to under- 
take the manufacture of a smaller powered car at a moder- 
ate price. The Rolls Royce Co. is among such makers, 


and the firm expects to have a car of this type on the market 
by the end of the year. 


Overseas Trade in Machine Tools 


For the second consecutive month an increase is noted 
in the exports of machine tools. Although not so big as the 
increase in August, this is the first occasion for more than 
a year that the promise of one month has been continued 
through the next. An export tonnage of 819 with a value of 
about £105,700 in August rose to 835 tons with a value of 
£115,700 in September. Imports showed a decline in Sep- 
tember to 231 tons with a value of £34,410 from 431 tons 
and a value of £56,604 in August. The value per ton of 
exports rose from £129 in August to £131 in September, 
and that of imports rose from £131 to £149. 

This year the highest point in exports of machine tools 
was reached in April, with a tonnage of 1400. From then 
until the end of July a sharp and continuous fall occurred, 
and only 500 tons were exported during July. To bring 
this year’s exports up to the pre-war average in weight 
4000 tons would have to be exported in the three last 
months; and only a considerable spurt of trade can realize 
this. The average price per ton of exports is, however, 
more than double the pre-war rate, and as this is a bigger 
increase over pre-war prices than is noted in the prices of 
machines sold in this country, it points to the fact that the 
exported goods are on the average in a more valuable class 
than was formerly the case. Imports remain at almost 
pre-war level. 


Labor Conditions 


Employment in the engineering industries during Sep- 
tember showed little change on the whole, as compared with 
the previous month. The position on the north-east coast 
remains bad, as it also does in the Lancashire districts, 
with the exception of the textile machinery makers, some of 
whom still report over-time. The percentage of registered 
unemployed in the engineering industries for September was 
22.9—a total of 261,062—the August figures being 258,830, 
or 22.7 per cent. 


Materials and Prices 


The production of pig iron in this country in September 
was 430,300 tons, and of steel ingots and castings 555,900 
tons. In both cases these figures are greater than during 
any month since the coal strike in 1921. They represent, 
however, a production of only 60 to 70 per cent of that dur- 
ing 1920, and much of the material went to America to meet 
the abnormal conditions there due to strikes. Railway 
rates are still a great stumbling block to the expansion of 
the iron and steel industries and in some eases are still 
more than 80 per cent over those prevailing previous to the 
war. 

Finished steel prices are still steady; mild steel plates 
34 inch thick and up remain at £9 to £9 5s. per ton, and 
pig irons also show little variation, ranging in price from 
£317s6d to £412s 6d per ton according to grade. Machine 
tool gray iron castings up to 5 tons in weight are being 


_ sold in the Birmingham district for 20s to 21s per hundred- 


weight, while light castings bring 27s per hundredweight. 
In the Manchester area, founders are quoting from 24s 3d 
per hundredweight up to 43s6d for machine tool castings, 
these prices varying according to size and number. 
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The Machine-building Industries 


and confidence? This question a great many execu- 

tives ask themselves every day. The Federal Reserve 
Bank of Cleveland answers that “the business tide is rising. 
The receding tide has carried out most of the wrecks of 
business; the incoming tide ig raising the tide line of busi- 
ness.” The Federal Reserve Bank of Chicago says: “Gen- 
eral business improvement is manifested in reports from 
all sections, and in practically all phases of industry. Mod- 
erate increases in the volume of employment reflect a 
general speeding up of production.” The Department of 
Commerce states that ‘the most important development of 
recent weeks is the marked increase in the demand for 
goods. Increased employment and higher wages have been 
largely responsible for this increased demand.” 

First-hand information collected by: MacHiInERy from the 
machine-building industries bears out these statements. 
The machine tool industry shows steady improvement; the 
activity in some of the plants manufacturing shop acces- 
sories and tools has reached a normal level. The machine 
tool shops, as a whole, are working at an average of nearly 
one-third capacity; several plants have exceeded the 50 
per cent mark, and a few are doing almost a normal busi- 
ness. The output of the automobile industry continues un- 
usually high for this time of the year. As a consequence, 
many of the industries depending mainly on the automobile 
shops for an outlet are operating at capacity. Power plant 
equipment is in demand. The electrical industry is keeping 
step with the general improvement in business. Additional 
equipment has been ordered by many public utility corpor- 
ations, to take care of the rapidly growing demand for 
electricity, a demand which is not confined to any particular 
locality, but is spread over the entire country. The hoisting 
machinery industry operates at about 50 per cent capacity. 
Turning from heavy machinery to light manufacture, we 
find the typewriter plants fully occupied. The same is true 
of the hardware factories. The activity in the metal-work- 
ing field has not been exceeded since the early part of 1920. 


Dx the general industrial outlook justify optimism 


The Machine Tool and Small Tool Industries 


Referring specifically to conditions in a number of ma- 
chine tool plants recently visited, we find one plant that 
builds automatic machinery doing a 70 per cent business; 
one of the leading lathe builders operates at about the same 
percentage of normal; and two other lathe manufacturers 
at from 50 to 60 per cent. A manufacturer of hammering 
and riveting machinery is doing a business equal to 80 per 
cent of normal. Several manufacturers state that October 
brought more business than any month since early in 1920. 

In the accessories and small tool fields, conditions are 
encouraging. Two manufacturers of lathe chucks state that 
their business is about 50 per cent of normal, and that there 
is now some export business in this field, mainly to England, 
Australia, and Japan. The domestic business in chucks is 
not yet as active as it would be if there were not still large 
stocks of chucks in the hands of both dealers and manu- 
facturers who use them as regular equipment on their ma- 
chines. One manufacturer of chucks finds the business par- 
ticularly quiet on this account. The drill chuck business 
is quite active, and at least one of the manufacturers in 
this line operates at capacity. There is a fair export busi- 
ness in drill chucks, mainly to England and Japan. The 
demand for drop-forged tools is good, except in lines where 
large quantities were put in stock by manufacturers and 
dealers two years ago. Generally speaking, the demand for 
small tools is considerably above the pre-war level. 


In allied industries there is also a decided improvement. 
Shops engaged in making pyrometers and other heat-record- 
ing instruments see better business ahead. The screw pro- 
ducts business is good, and some of the plants in this field 
are working over-time. Prices for screw products were too 
low to meet costs a year ago, but have now reached a more 
satisfactory level. The silent chain business is active, and 
will doubtless continue to be as long as the automobile busi- 
ness continues as at present. Some of the companies making 
abrasives and grinding wheels work nearly to capacity. 


The Automotive Industries 


Contrary to expectations, the automobile industry has 
continued to work almost at capacity throughout the fall 
months. The October production of cars and trucks 
amounted to about 244,000, compared with 206,000 in Sep- 
tember. It was expected that the figures for November 
would be considerably less, but no signs of decreased pro- 
duction are as yet visible in the larger factories. At pre- 
sent, it appears that the automobile production for 1922 will 
exceed the record of 1920, which was 2,200,000 cars. 

In the truck business, the principal demand at this time 
is for light trucks, of from 1% to 1% tons capacity. One 
well-known manufacturer of trucks states that the present 
demand for this type of truck is greater than at any time 
in the past. Manufacturers of industrial tractors and trucks 
for handling heavy materials also report good business. 

The farm tractor industry has shown a substantial in- 
crease, compared with 1921, and the production schedules 
that manufacturers are now preparing for 1923 are much 
larger than those for the last two years. Several companies 
have made greater shipments during the last two or three 
months than ever before, and others state that the business 
done approximates that of a normal year. As, stated, in- 
dustries that depend directly on the automobile business 
are also working at capacity, like ball and roller bearing 
manufacturers, gear and axle manufacturers, and chain 
makers. 

The Iron and Steel Industry 


Unless the iron and steel industry is in a healthy state, 
the other metal-working industries cannot be expected soon 
to return to a normal state of business. The steel produc- 
tion is increasing, and the mills of the United States Steel 
Corporation are now operating at 78 per cent capacity, with 
the industry as a whole working at from 70 to 75 per cent. 
The greatest difficulty this industry is confronted with at 
the moment is the necessity of accumulating adequate coal 
reserves for the winter. Buyers seem inclined to wait for 
lower prices, but under existing conditions it is doubtful 
whether any material price reductions will be made. 


The Employment Situation 


The increased activity in the principal industries has 
resulted in a shortage of labor in many parts of the country. 
In New York state, for example, there are now 160,000 more 
people employed in factories than there were a year ago, and 
the number of employes is now larger than in 1914. Marked 
gains are especially noticeable in iron and steel plants and 
in the metal-working shops generally. There is a scarcity 
of skilled machinists which will spread as the machine- 
building industries become more active. This will influence 
the wage rate, and make it necessary for manufacturers to 
adjust their prices in keeping with the increased costs of 
materials and labor. Machine tool prices are now probably 
as low as they will be for a long time to come, and any 
change will mean an increase rather than a decrease. 
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New Machinery and Tools 


The Complete Monthly Record of New Metal-working Machinery 
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Bullard Pipe Coupling Boring Machine 


taper- and straight-bored, faced and chamfered on both 

ends in a large horizontal type machine which has 
been developed by the Bullard Machine Tool Co., Bridgeport, 
Conn. During this operation the coupling is held stationary 
between two pneumatically operated jaws which, with an 
air pressure of 80 pounds per square inch, exert a pressure 
of 12,000 pounds on the work, thus insuring a positive grip 
which holds the coupling firmly under the heavy cutting 
action of the tools. When the operation is completed, the 
jaws open, the finished coupling is ejected, a new piece rolls 
into place, and the jaws are closed again. The entire oper- 
ation of the machine is automatic, the attendant being re- 
quired simply to place the work on a chute at the rear of 
the machine. The heavy lines 
in Fig. 4 indicate the surfaces 
that are finished, both ends 
being identical. It will be 
seen that there is a long 
taper-boring operation up to 
the middle of the coupling, a 
straight-boring or recessing 
step for a short distance at 
the end as well as facing 
and chamfering cuts. 


() tare: casing or pipe couplings can be simultaneously 


Construction of Tool-heads 


From Figs. 2 and 3, which 
show front and rear views of 
the machine, respectively, it 
will be seen that there are 
two opposing heads of similar 
construction. A holder hav- 
ing eight cutters is mounted 
on the front of each head 
Two cutters are supplied for 
each surface machined, those 
for chamfering and facing be 
ing mounted on the faceplate 
of the cutter-head, while those © 
for taper-boring and _ recess- 


Tig, 1. 
and the Operation of the Work-holding Jaws on the Bullard Pipe 
Coupling Boring Machine 


Timing Mechanism which controls the Movement of the Heads 


ing are mounted on the ¢ylindrical part of the cutter-head. 
The heads have a rapid traverse to the point of cutting, a 
slow feed during the cutting, and a rapid traverse for the 
return. An ingenious mechanism provides for feeding the 
taper-boring tools radially to suit the amount of taper. A 
square-section guide or former bar extends through the 
spindle of each head and the holders for the taper-boring 
tools slide on the sides of this bar. Two of the sides are 
tapered to conform with the coupling, and thus feed the 
tools radially as they are advanced into the work. When 
either head starts to advance, the former bar is pushed for- 
ward by means of a lever mechanism at a much faster rate 
than the head, so that by the time the head begins its slow 
feeding movement the bar is stationary. When the operation 
is completed the bar is pulled 
back with the head to enable 
the work to be removed, which 
would otherwise be prevented 
as the former bars project, at 
this point in the operation, al- 
most to the center of the 
work-holding jaws. 

The right-hand head ad- 
vances slightly ahead of the 
other and returns slightly. 
before it. This is necessary 
in order that the taper sur- 
faces may be cut to the cen- 
ter of the coupling from each 
side without the heads inter- 
fering with each other. The 
cutter-heads revolve in oppo- 
site directions, and are both 
driven from the motor on top 
of the machine at the left, 
which drives through spur 
gears and a shaft at the rear 
to the right-hand head, and 
through a shaft at the front 
to the left-hand head. The 
horizontal movements of the 
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Fig. 2. Bullard Boring Machine for Oil-well Casing or Pipe Couplings, which functions 


automatically 


heads are controlled by two barrel cams in the bed. The 
shaft on which these cams are mounted is driven from the 
motor on top of the machine through change-gears, for feed- 
ing the heads during the cutting period, the drive being 
transmitted through the shaft which furnishes power to the 
spindle of the right-hand head. However, for the rapid 
traverse, the camshaft is driven by an auxiliary motor at the 
rear of the machine, through large proportioned worm- 
gearing. 

The former bar of each head may be quickly removed so 
that another can be substituted, this being essential because 
the taper bore may vary with different couplings. The tool- 
heads may also be quickly removed from the spindle ends 
when a coupling of a different diameter is to be handled. 
The cutters are %-inch square tool bits and can be inde- 
pendently adjusted or removed from the holders. Cutting 
compound is pumped to the work 
during the cutting period 
through a hole running the 
length of the former bars. The 
eutting compound drains from 
the work to a reservoir under 
the bed, from which it is 
strained and repumped to the 
eutting tools. 


Timing Mechanism 


The feed and rapid traverse 
movements of the heads are 
controlled by a timing mechan- 
ism at the right-hand end of the 
‘bed, which is shown in Fig. 1. 
Disk A is mounted on the cam- 
shaft and carries three blocks B 
which have projecting pins that 
alternately trip two interlocking 
levers projecting from clutch 
box C. The movement of these 
trip-levers shifts clutches in this 
box so as to rotate the camshaft 
slowly or quickly for the feed- 
ing and rapid traverse move- 
ments, respectively, of the tool- 
heads. It was stated in the 
preceding that when the cam- 


r ae Fig. 3. 
shaft is revolved slowly it is 
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driven from the motor on the 
top of the machine, and when it 
revolves at the fast rate it is 
driven by the motor at the rear. 
Bracket D, also carried on disk 
A, has a plunger which opens 
and closes an air valve at the 
proper moment for supplying 
air to the cylinder of the work- 
holding jaws and fer cutting off 
this supply. 

The timing mechanism gives 
the following cycle of move 
ments to the camshaft: A fast 
rotation during which the heads 
are traversed forward to the 
cutting point, a slow rotation 
while the heads are fed forward 
during the cutting period, and 
a fast rotation during which the 
heads are traversed back to the 
starting point. The work-holding 
jaws are opened simultaneously 
with the rapid return of the 
heads, and are closed simultan- 
eously with the forward rapid 
traverse. There are three posi- 
tions for handle E: When it is all the way down, the heads 
operate back and forth only at the rapid rate, this being 
convenient in setting up the tooling for a job; when the 
lever is in the neutral position, the machine runs with the 
heads stationary, so far as longitudina! movement is con- 
cerned; and when the handle is in the upper position, the 
machine functions normally. The rate of feed may be 
changed within certain limits by means of change-gears in 
box F. The position of blocks B may be adjusted around 
disk A to vary the lengths of the rapid traverse and slow 
feed movements of the heads in accordance with the length 
of the coupling being handled. 


Operation of the Work-holding Jaws 


The couplings are placed on the chute seen at the center 
of the machine in Fig. 3, where they are held from rolling by 


Coupling Boring Machine from the Rear, showing the Pneumatic Opening and Closing 
: Arrangement for the Work-holding Jaws 
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means of two vertical pins while another coupling is being 
clamped between the jaws. However, when the heads are 
withdrawn at the completion of an operation, air is sup- 
plied to the releasing end of the cylinder, as mentioned in 
connection with the timing mechanism, to actuate the 
toggle mechanism so that it raises the upper jaw and lowers 
the bottom one. Simultaneously with the jaw movements 
an ejector rises in the bottom jaw and lifts the coupling 
so that it will roll down the 
chute at the front of the ma- 
chine into a receptacle. At 
the same time the vertical 
pins that hold the unfinished 
work on the rear chute are 
lowered to allow the next 
coupling to roll forward be- 
tween the jaws, where it is 
located both radially and 
endwise. When the work is 
in place, the jaws are again 
brought together by the opera- 
tion of the air valve through 
the timing mechanism. 

The main transmission gears are made of alloy steel and 
are heat-treated, and the feed-cams are made of steel. A 
large ball bearing takes the spindle thrust in each head. 
Special attention was paid in designing this machine to 
provide adequate lubrication; the tool-heads contain reser- 


Fig. 4. 


voirs in which the driving gears revolve, and there is a. 


provision for carrying oil to the main spindle bearings. 
Both the feed-cams are also immersed in oil. The motor 
on top of the machine should be of the variable-speed type 
and have a capacity of from 10 to 25 horsepower, depending 
on the size of the coupling to be handled. The auxiliary 
motor which drives the power traverse and cutting com- 
pound pump should be of 5 horsepower capacity. The main 
driving motor should be equipped with a magnetic remote 
control for starting and stopping the machine. 


¢ Specifications 


Some of the important specifications of this boring ma- 
chine are as follows: Minimum and maximum diameter 
of coupling that can be machined, 5 and 12% inches, respec- 
tively; maximum length of coupling, 1214 inches; total 

movement of each tool-head, 914 inches; minimum and maxi- 
mum revolutions per minute of boring spindles, 10 and 40, 
respectively; feed range of tool-heads, from 0.025 to 0.075 
inch per spindle revolution; and weight, 24,000 pounds. 
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Diagrammatic View, showing the Cuts taken on Each End 
of a Coupling 
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NILES-BEMENT-POND HEAVY-DUTY 
ENGINE LATHE 


A heavy-duty engine lathe having a swing of 60 inches 
has recently been added to the line of machine tools built 
by the Niles-Bement-Pond Co., 111 Broadway, New York City. 
This lathe is shown in Fig. 1, equipped with a constant- 
speed motor of forty horsepower capacity; with this drive, 
twenty-four faceplate spindle 
speeds may be obtained 
through speed change-gears 
which are operated by manip- 
ulating levers on the head- 
stock. When the machine is 
equipped with an adjustable- 
speed direct-current motor as 
illustrated in Fig. 2, the speed 
range of the motor is such as 
to permit the change-gears 
in the part of the headstock 
above the joint line to be 
omitted without reducing the 
range of spindle speeds. The 
motor may be started and stopped by operating a handle on 
the carriage, and when the machine is driven by the adjust- 
able-speed motor, any spindle speed within the range of 
the motor can be obtained through the same handle. A 
push-button on the headstock permits of jogging the motor 
to enable quick and easy shifting of the speed change-gears. 

The headstock is of a substantial design, and is entirely 
enclosed. All bearings and gears are continuously oiled by 
means of a pump which supplies filtered oil to a large reser- 
voir in the upper part of the headstock from which the 
oil is distributed by pipes to each member requiring lubrica- 
tion. The surplus oil drains into a settling tank in the 
base of the head, from which it is pumped through a filter 
and back to the reservoir. The spindle bearings are fitted 
with oil distributing rings and have large oil-wells to fur- 
nish lubricant in addition to the continuous oil supply. The 
faceplate has four pairs of parallel slots for the attachment 
of steel jaws. The center is made of tool steel, is hardened 
and ground, and is fitted with a large spanner nut to 
facilitate its removal. 

The tailstock spindle is also made of tool steel, and pro- 
vided with a spanner nut. It is of ample diameter to 
insure stiffness when run out the maximum amount. This 
spindle is adjusted through gearing and a handwheel, which 
is located at an angle relative to the axis of the spindle, 
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Fig. 1. Niles-Bement-Pond Heavy-duty Engine Lathe which has a Swing of 60 Inches 


. 
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Engine Lathe equipped with an Adjustable-speed Driving Motor 


Fig. 2; 


in a position especially convenient for the operator when 
placing work between the centers. The upper part of the 
tailstock can be adjusted crosswise by means of a screw, for 
turning slight tapers. This part of the tailstock is clamped 
to the lower section by bolts which are independent of the 
bolts that clamp the lower section to the bed. The latter 
are supplemented by a pawl which engages a ratchet on 
the bed to prevent slipping of the tailstock under a heavy 
end thrust. The pawl may be lifted out of engagement 
with the ratchet by the handle on the front of the tailstock. 
The ratchet is made in sections which are readily removable 
to allow chips that may accumulate in the bed to be 
cleaned out. 

The tool carriage has longitudinal, cross, and angular 
feeds both by power and by hand. A rapid traverse along the 
bed is also provided through a five-horsepower motor and 
drum switch mounted on the carriage. The switch has a 
spring return to the off position. The apron is of the one- 
piece type, with all gears enclosed and all shafts having a 
bearing at each end. The gears and bearings are oiled from 
a reservoir filled at the top of the carriage. The direction 
of any feed may be changed, started, or stopped at the 
carriage, the operating levers being conveniently located 
and so interlocked that no two feeds can be engaged at 
the same time. 

The thread of the lead-screw is used only in cutting 
threads, the carriage being fed for other work by a spline 
in the lead-screw. All feeds are obtained through a quick- 
change gear-box, which gives four feeds for turning, facing 
or thread-cutting without removing gears. Other feeds may 
be obtained by means of change-gears at the end of the 
headstock. When the lathe is built with a long bed, the 
lead-screw and controller shaft are supported at intervals 
by bearings which are automatically spaced by the carriage. 
This lathe is supplied with a five-jaw steadyrest. 


MIDWEST STEEL BOX-RAILS AND 
STRINGERS 


Rolled-steel boxrails and stringers for attaching ma- 
chinery, motors, lineshafts and countershafts, crane rails, 
pipe lines, sprinkler systems, etc., securely to ceilings, walls, 
or floors, are now being manufactured by the Midwest Steel 
& Supply Co., Inc., 28 W. 44th St., New York City. The 
box-rails are usually built into the ceilings or walls of con- 
crete buildings during their erection, only a surface slot of 
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the rail being left exposed. The anchorage of equipment to 
the box-rail is accomplished by simply slipping a special 
bolt into the slot at any point, and turning the bolt through 
90 degrees. In the store-room the box-rails are especially 
useful in attaching brackets to the walls for supporting bar 
stock. The steel stringers are primarily intended for ma- 
chine and transmission installations, and are readily at- 
tached to wooden or steel girders. Both the box-rails and 
stringers are furnished in various lengths. 


OLIVER ENGINE LATHE 


The engine lathe shown in the accompanying illustration 
is an addition to the line of machine tools built by the Oliver 
Machinery Co., Grand Rapids, Mich. The new lathe is made 
in three sizes, namely, 10, 12 and 14 inches swing, respec- 
tively. It may be equipped either with a single driving 
pulley and geared headstock or with a back-geared three- 
step cone-pulley headstock. Both types of heads may be 
motor-driven. The lathe may also be supplied with either 
a straight or a gap bed and with bench or floor legs. Six 
spindle speeds are obtainable with the geared headstock 
through two levers located at the front. One of these oper- 
ates a positive clutch to engage either the back-gears or 
the direct drive, while the other shifts three gears and thus 
provides three speeds through the direct drive and three 
through the back-gears. 

The driving pulley is fitted with a friction clutch which 
is operated by means of a bar that extends the length of 
the lathe. This clutch enables the spindle speed to be 
changed and the lathe to be started or stopped during an 
operation without stopping the motor or the driving belt. 
The headstock is equipped with a tooth clutch by means of 
which both the longitudinal and cross feeds may be in- 
stantly reversed without shifting gears or belts, reversing 
the spindle rotation, or stopping the lathe. This feature 
simplifies the cutting of threads and decreases the time for 
such operations. The screw of the tailstock is set over for 
taper-turning and the spindle is graduated in sixteenths of 
an inch for convenience in drilling to depth. 

The carriage has a positive lock to prevent longitudinal 
motion while a cross cut.is being taken. The back of the 
carriage is drilled and tapped to receive a taper attachment 
and a follow-rest, and has T-slots at the front and rear for 
attaching jigs, fixtures, or other special equipment. The 
swiveling bar of the taper attachment is graduated in inches, 
and tapers up to 41%4 inches per foot may be turned. The 
cross-slide screw has a dial graduated in thousandths of an 
inch. The base of the compound rest is circular and is 
graduated in degrees to permit accurate settings to be made 


Oliver 10-, 12-, and 


14-inch Engine Lathe equipped with Geared or 
Cone-pulley Headstock 
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at any desired angle. The compound-rest screw is also fitted 
with a dial graduated in thousandths of an inch. 

The apron gearing is so arranged that the operator may 
readily change from thread-cutting to a job in which the 
longitudinal or cross feed is used, without shifting gears. 
The difference between the lead in chasing threads and that 
desired in feeding the carriage for turning or facing is 
made possible by worm-gearing. The feed lever on the apron 
has three distinct positions: In the first position it engages 
the power longitudinal feed; in the second position it is 
neutral and permits the engagement of the lead-screw; and 
in the third position it engages the power cross-feed. 


CINCINNATI-ACME HAND MILLING 
MACHINE 


For milling straight or taper squares on steel or brass 
parts, the Aeme Machine Tool Co., Cincinnati, Ohio, has 
developed the hand-operated machine here illustrated. This 
machine is provided with two independently driven spindles 
mounted in headstocks. The inner end of each spindle has 
a No. 9 B. & S. taper hole to receive milling cutters, and is 
slotted across the face to accommodate the driving tang of 
the cutters. Both headstocks may be swiveled to suit the 
milling of either straight or taper squares, such settings 
being accurately accomplished by means of graduations. The 
heads are mounted on slides which have a longitudinal ad- 
justment along the bed, the adjustment being accomplished 
by the handwheels at the ends of the machine. These hand- 
wheeis are provided with micrometer dials to permit close 
adjustments to be made. 

The bed carries a vertical slide on which the work-holding 
is mounted, and adjustable gibs are provided to 
compensate for wear. The work-holding fixture is similar 
in design to an automatic spring collet chuck. The work 
is inserted from the front of the machine, and when a part 
has been located in the fixture, it is clamped in place by 
giving a slight rotary movement to the four-spoke handle. 
The chuck is then free to revolve, but before raising it to 
feed the work past the cutters, it is locked in position by 
means of a hardened and ground bolt which may be set in 
four positions. In addition to the vertical movement of the 
work-holding slide, it has a movement at right angles to 
the spindles. 

Downward motion of the long lever at the front of the 
machine causes the slide to pass the work between the milling 
cutters, the two sides of a square thus being milled simul- 
taneously. The slide is then withdrawn, and during this 
movement, the locking bolt in the work-holding fixture is also 
automatically withdrawn. The operator may then revolve the 
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Fig. 2. 


View of Machine from the Rear, showing Slide on which the 
Adjustable Work Stop is mounted 


chuck with his left hand, keeping his right hand constantly 
on the vertical-slide operating lever. This slide is counter- 
balanced to allow it to move equally freely in both directions. 
At the end of an operation the four-spoke handle is given 
a partial turn to the left in order to open the chuck. In 
the rear view of the machine shown in Fig. 2, there may be 
seen at the center of the bed a small slide on which is 
mounted an adjustable stop, against which the work is 
brought to insure that all pieces will be held alike as re- 
gards the length of the square. This view of the machine 
also shows the arrangement of the pump for supplying 
coolant to the cutters. The machine is designed to be driven 
from a plain countershaft, and when necessary, two speeds 
can be provided for. 


— eee 


PRATT & WHITNEY GAGES 


Recent additions to the line of gages manufactured by the 
Pratt & Whitney Co., Hartford, Conn., include a gage for 
determining the amount of metal that must be removed 
from the steel tire of a railway wheel to restore the tire to 
the standard contour; a double-plug pipe-thread gage; and 
an adjustable limit-pin gage for internal measurements. 
The tire gage is known as the A. R. A. railway gage, and in 
addition to the measurement already mentioned, it indicates 
the amount of service metal that will remain on the worn 
tire after it has been trued. This gage is illustrated at the 
left in Fig. 1. In using it, pointer A is swung to the right, 
the gage slipped over the wheel with face B and point C in 
contact, point A swung to the left to engage the limit-of- 
wear groove in the tire, the four sliding points pushed down 
on the tire tread, and the gage removed from the wheel. 

The sliding front plate of the gage is then moved down- 
ward until edge D coincides with the lowest point of the 
four sliding pointers. The position of scribed line # with 
respect to the grooves on the front plate will then indicate 
the amount of metal that must be removed from the tire at 
point C in order to restore the tread to the standard shape. 
The position of pointer F relative to the scale on pointer A 
will indicate the amount of service metal that will remain 
on the tire after it has been trued. This gage will be found 
useful in billing foreign roads for wheel replacements. 

The double-plug pipe gage referred to is illustrated at 
the right in Fig. 1, and is intended for measuring the taper 
of female threads. In using this gage, the inner plug is 
first screwed into the thread, after which the outer gage is 
screwed into place, both parts being set tight by hand. If 
the taper of the thread is correct, the scribed line near the 
top of the stem of the inner gaging member will coincide 
with the zero line of the graduations on the handle of the 
outer member, but if there should be any variation from 
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Fig. 1, 


the true taper, this will be indicated by the position of the 
scribed line relative to the scale. Each division of the scale 
represents a variation in the pitch diameter of the thread 
of 0.002 inch per length of 2 inches, this being the length 
covered by the gage. 

The adjustable limit-pin gage, illustrated in Fig. 2, has 
only one set of pins for taking both “Go” and ‘Not Go” 
measurements. This 
gage has two spheri. 
cal-end hardened 
steel pins, which are 
carried in a cast-iron 
frame similar in con- 
struction to the 
frame of the Pratt & 
Whitney truss-form 
gages. One of these 
pins is adjustable by 


means of opposed Fig. 2. 
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spindle is 27,inches, and the maximum 
distance is 54 inches, while the minimum 
center distance between the extreme left- 
hand spindle and the adjustable spindle is 
54 inches and the maximum distance 81 in- 
ches, giving a total range between spindle 
centers of 27 to 81 inches. 

This gang drilling machine may also be 
arranged with but one permanently located 
head and one movable head. In such an 
installation, instead of the ways extending 
approximately one-half the length of the 
column, they could extend sufficiently to per- 
mit a minimum center distance of 27 in- 
ches between the spindles of the two heads; 
in other words, the ways could extend some- 
what more than three-quarters the length 
of the column. The adjustment of the 
second head would then be from the posi- 
tion it occupies in the illustration to the extreme right 
hand end of the machine. 

Another modification is the machine equipped with a 
fourth head clamped to the ways at the extreme right-hand 
end, the movable head being then located at its extreme 
left-hand position. The fourth head is similar in design 
to the others. This arrangement gives a four-spindle machine 
with a center dis- 
tance of 27 ‘inches 
between all spindles 
The fourth head may 
be quickly removed 
in order to make use 
of the adjustable fea- 
ture of the sliding 
head. 

The driving and 
feeding gears are 
mounted inside each 


“Go’’ and ‘‘Not Go’’ Measurements 


set-screws which 

also lock it firmly in position when they are tightened. The 
opposite pin functions between two stops, one of which is 
adjustable to give any desired tolerance from 0.001 to 0.025 
inch. This pin is instantly withdrawn to the “Go” position 
and advanced to the adjustable stop or the “Not Go” posi- 
tion, by a simple movement of the thumb and finger. 


COLBURN GANG DRILLING 
MACHINE 


A gang drilling machine which may be 
equipped with different combinations of per- 
manently located heads and a longitudinally 
movable head is being introduced to the 
trade by the Colburn Machine Tool Plant of 
the Consolidated Machine Tool Corporation 
of America, 1038 Ivanhoe Road, Cleveland, 
Ohio. The accompanying illustration shows 
this machine furnished with two perma- 
nently located heads at the left, which have 
a fixed center-to-center distance between 
spindles, and a third sliding head at the 
right. The movable head is mounted on the 
finished ways of a plate which extends to 
the extreme right-hand end of the column. 
Both the column and table are designed for 
four-spindle machines. 

The sliding head has an adjustment of 27 
inches on the ways by means of a screw 
and capstan handwheel, and may be securely 
clamped in any desired position along the 
ways. The minimum center distance be- 
tween the second spindle and the adjustable 


head and run in oil, 
the gears being made from chrome-nickel steel, hardened, 
and heat-treated. The shafts are mounted on ball bearings 
and the spindles are double-splined to equalize the strain. 
Each spindle has a drilling capacity of two inches through 
solid steel. The distance from the center of the spindles to 
the face of the column is 12% inches. 


Colburn Drilling Machine equipped with One Movable and Two Permanently Located Heads 
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IMPROVED CUTTING-OFF MACHINES 


Three or four movements of the operator and one step 
on each piece of work have been eliminated by several im- 
provements incorporated in the line of machines built by 
the Modern Machine Tool Co., 601 Water St., Jackson, Mich., 
for cutting off piping, tubing, and solid bar stock. It will 
be evident that with a production ranging from 150 to 600 
pieces per hour, this elimination of movements effects a 
considerable saving. The No. 1 machine is still equipped 
with the roll feed that has been supplied in the past, but 
Nos. 2 and 3 machines have a live double roller feed. 

A stop, which is operated from the tool-block to auto- 
matically gage the length of the cut-off pieces, is furnished 
on all machines. This stop functions through a plate which 
is attached to the right-hand side of the tool-block, and is 
adjustable to take care of different sized stock. The plate 
is arranged with a lug that catches and rocks a block be- 
tween the tool-block and the frame. During the last %-inch 
movement of the tool-block, when the latter is withdrawn 
to remove the tool from the work the lug, through a lever 
and cam, rotates the stop to locate the stock as it is again 
fed. When the tool-block is advanced to start a cut, the 
stop is brought back clear of the work by means of a spring. 

The roller feed is driven from the cone-pulley shaft 
through gearing. The rollers run continuously and are 
trunnioned and connected with the collet control-lever shaft 
so that an inward movement of this lever brings the rollers 
to the stock simultaneously with the opening of the collet. 
A slight further pressure is applied on this lever to feed 
the stock through the spindle and against the stop. The 
backward movement of the lever closes the collet and brings 
the rollers clear of the stock. This lever has been placed in 


‘a vertical position, and is said to operate more easily than 


on the old machines. 

In the operation of the improved machine, the operator 
pulls the collet control-lever with his left hand to open the 
collet and feed the stock through the spindle to the stop; 
he then pushes this lever in the opposite direction to close 
the collet, at the same time placing his right hand on the 
tool-feed lever; and as soon as the collet is closed, he oper- 
ates this lever to feed the tool to the work. By a reverse 
motion of the lever, the tool is withdrawn from the work 
and the automatic stop brought into place for the next 
piece. At no time is it necessary for the operator to remove 
his hands from the levers. 


Cutting-off Machine built by the Modern Machine Tool Co. 
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U. S. Welding Machine for Light and Medium Weight Stock 


U. S. WELDING MACHINE 


An electric welding machine equipped with a transformer 
that was described in September Macurinrery at the time 
it was being introduced to the trade by the U. S. Hlectric 
Welder Co., 327-328 Permanent Bldg., Cleveland, Ohio, has 
now been placed on the market by the same company. This 
equipment is intended for welding light and medium stock, 
which it is said to handle as readily when it is oxidized 
and rough as when it is smooth. The internal automatic 
reactance of the transformer prevents breakdowns from 
overload and enables the welding of stock without over- 
heating. 

The machine is furnished with an enclosed automatic 
switch which is equipped with a magnetic blow-out and . 
removable contacts. A pivot switch provides different vol- 
tages at the welding points, and these members are water- 
cooled by means of a simple system. All 
mechanical parts are made of a special alloy 
or cast steel to give lightness without loss 
of strength. Extra pressure may be applied 
on the welding points when necessary. 
About four seconds is required per weld for 
stock 3/16 inch thick, and in welding to- 
gether two sheets of bright steel, 1/16 inch 
thick, the production is about 4000 welds 
per hour.. This welding machine is made 
in two sizes and with horns of different 
diameters and lengths. It can be arranged 
for motor drive. 


WESTINGHOUSE SAFETY 
MOTOR STARTER 


Complete protection to an alternating-cur- 
rent motor and the operator, is assured by a 
safety switch of simple design incorporated 
in a motor starter now being placed on the 
market by the Westinghouse Hlectric & Mfg. 
Co., East Pittsburg, Pa. This starter is 
manufactured for motors of various capaci- 
ties up to 15 horsepower. The operator of 
the switch is unable to touch live parts at 
any time because: the door of the starter 
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is so interlocked with the switch mechanism that it can be 
opened only when the switch is in the “off” position, at 
which time all accessible parts are dead and may be in- 
spected or renewed. 

The motor is protected from overloads both in starting 
and running, by means of thermal cut-outs or relays. These 
cut-outs or relays allow reasonably high starting currents 
or momentary overloads which do no damage to the motor. 
However, when the motor is subjected to a continuous over- 
load sufficient to overheat or damage it, the cut-outs or 
relays quickly open the circuit. The capacity of the starter 
may be readily changed by substituting proper relays. An 
under-voltage release coil protects the motor from failure 
of voltage. The entire mechanism is mounted on a slate 
base and can be removed without disturbing the starting 
box or conduits. 


HOEFER HIGH-SPEED DRILLING MACHINE 


In a special ball-bearing high-speed sensitive drilling 
machine manufactured by the Hoefer Mfg. Co., Inc., Freeport, 
Ill., the spindle is automatically fed by means of a cam 
arrangement. The 
drive for the down- 
ward feed is trans- 
mitted to the cam 
by engaging a worm 
with a worm-wheel 
located near the top 
of the machine be- 
tween the spindle 
and the column. The 
worm is engaged by 
turning the lever on 
the side of the col- 
umn, and it is driven 


from the main 
spindle through a 
silent chain. The 


cam is made special 
for each job, so that 
the drill may be 
given the proper 
feed. At the end of 
the downward move- 
ment, the head is re- 
turned to its original 
position by springs 
located on the head. 
The head and spindle 
are counterbalanced. 

This machine is 
shown in Fig. 2, ar- 
ranged for drilling 
540 holes in a die- 
plate for an account- 
ing machine. The 
plate is made from 
tool steel and is one 
of a series varying 
in thickness from % to % inch. The holes must be drilled 
accurately, there being a tolerance of only 0.002 inch on 
the center-to-center distance of the two extreme holes of a 
row, and of 0.0005 inch between the adjacent holes. There 
are twelve longitudinal rows of holes and forty-five trans- 
verse rows. The holes in the longitudinal rows have a 
center-to-center distance of 5/32 inch, while those in the 
transverse rows have a center-to-center distance of 14 inch. 
The holes are too closely spaced to permit drilling all those 
in a row at one time, and so a drill head has been provided 
which has nine spindles located to drill simultaneously every 
fifth hole in a longitudinal row. By successively shifting 
the plate longitudinally a distance equal to the center-to- 


Fig. 1, 


Hoefer High-speed Drilling Machine 
with Automatic Feed 


MACHINERY 


December, 1922 


Fig. 2. Set-up for drilling 540 Closely Spaced Holes in a Tool-steel Plate 


center distance between two adjacent holes in the row, each 
longitudinal row may be drilled by five downward movye- 
ments of the drill head. 

The work is located on the upper table by means of 
dowel-pins, so that should it be necessary to remove the 
plate during an operation, it could easily be replaced in its 
original position. This upper table is mounted on a com- 
pound table which may be accurately moved longitudinally 
or transversely to shift the plate beneath the drills, the 
thread on each adjusting screw being so cut that by turn- 
ing the screw one revolution or a number of revolutions, 
the tables will be moved exactly the required amount. 
Across the top of the tables is carried a heavy steel plate 
in which are located slip bushings for guiding the drills 
during the downward movement of the head, and thus main- 
taining the required accuracy. Two vertical hardened and 
ground guide rods on this steel plate enter bearings in the 
head housing and keep. the head and jig plate in alignment 
at all times. With this equipment, the plates are finished 
in twenty-two minutes, floor-to-floor time, whereas with the 
method employed before this machine was developed, from 
three to four hours were required for a plate. 


PANGBORN BARREL SAND BLAST 


The cleaning capacity of sand-blasting equipment is 
governed in some respects by the distance of the nozzle from 
the work and the angle at which the nozzle is directed 
toward the work. When the class and size of work varies, 
it would seem that the position of the nozzle should be 


Adjustable Nozzle provided on Pangborn Barrel Sand Blast 
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adjustable, and it is for this reason that the barrel sand 
blast manufactured by the Pangborn Corporation, Hagers- 
town, Md., which was illustrated on page 462 of January, 
1921, Macuinery, is now being equipped with a nozzle that 
is adjustable both horizontally and vertically to enable it to 
be placed in the most effective position. This nozzle is 
shown in the accompanying illustration. 

Another improvement made in this sand blast is the pro- 
vision of a mechanism which assures a constant and satis- 
factory separation of the abrasive so that it may be used 
again. The barrel drum is reinforced by plates at the door 
opening and by angle-irons on both the inside and outside. 
Steel tires are pinned to the head castings and are driven 
by manganese steel rollers. The driving sprockets are made 
of steel, and, with the chain, run in oil. 


AMERICAN BENCH BROACH PRESS 


A power broach press of the bench type which has been 
improved in several respects over a previous design de- 
scribed in November, 1921, Macurnery, has been brought 
out by the American 
Broach & Machine Co., 
Ann Arbor, Mich. In 
addition to other im- 
provements, the ma- 
chine may now be fur- 
nished mounted on a 
pedestal, as shown in 
the accompanying il- 
lustration. The new 
machine is provided 
with an _ automatic 
stop, and the move- 
ment of the ram is 
controlled by a _ posi- 
tive jaw clutch made 
of steel and hardened. 
Power is transmitted 
to the ram through a 
steel worm and a 
bronze worm-wheel, 
and the return move- 
ment is accomplished 
by means of a counter- 
weight. This machine 
can also be operated 
by hand through a 
handwheel, the latter 
being provided with 
hollow spokes to re- 
ceive a leverage bar. 
The pedestal has an 
oil receptacle, as 
illustrated, and can be equipped with an oil pump. 

Some of the principal specifications of this machine are 
as follows: Maximum stroke, 14 inches; maximum pres- 
sure developed, approximately 2 tons; maximum diameter 
of work that can be handled, 6 inches; diameter of hole 
through table, 214 inches; and weight, approximately 315 
pounds. 


American Improved Bench Broach Press 
mounted on Pedestal 


STORM CYLINDER-FINISHING TOOL 


A tool for polishing or burnishing automobile cylinders 
after reaming, reboring, or regrinding has been brought out 
by the Storm Mfg. Co., 406 Sixth Ave., S., Minneapolis, Minn. 
This tool may be used in an ordinary drilling machine or in 
conjunction with a special driving mechanism furnished by 
the manufacturer. From the illustration it will be seen 
that the tool consists of a body A to which are attached 
two stones EZ by means of links D. Held between two disks 
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Storm Polishing or Burnishing Tool for Automobile Cylinders 


in the body of the tool is a compression spring B, which 
exerts pressure on a point at the top of each link D, thus 
tending to swivel these links and expand the stones against 
the walls of the cylinder. The desired diameter across the 
stones is obtained by varying the pressure on the spring 
through adjusting screw C. There is no undue spread of 
the stones when the tool is not in use. 

The spring pressure is normally about 110 pounds, and 
when the tool is centered properly in a cylinder this pres- 
sure is evenly distributed between the two stones. However, 
should the tool be slightly off center relative to the cylinder, 
the entire pressure of 110 pounds will be immediately trans- 
ferred to one link, and the other link will hang free. Then, 
when the tool is rotated, the cylinder block will be shifted 
by the tool until the cylinder is central with it and the 
pressure is equal on both links. This feature obviates the 
necessity of clamping the cylinder block to a base for the 
operation. 


ARMSTRONG-BLUM MOTOR-DRIVEN 
HACKSAW 


To provide a self-contained, portable equipment, the No. 2 
Marvel draw-cut hacksaw manufactured by the Armstrong- 
Blum Mfg. Co., 343 N. Francisco Ave., Chicago, Ill., is now 
made with a direct-attached motor. The motor is mounted 
on the rear of the machine where dirt and saw chips do not 
get into the operating parts. It is connected to the driving 
crankshaft of the machine by means of a silent chain, sproc- 
kets, and intermediate gears. These driving parts are en- 
tirely enclosed and run in oil. The motor is furnished for 
operation on a 110-volt lighting circuit of either alternating 


Hacksaw 


Armstrong-Blum Motor-driven No, 2 ‘‘Marvel’’ 
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or direct current. The switch is wired to a plug receptacle 
on top of the switch box, and so the machine can be con- 
nected in a moment with any lamp socket by means of an 
extension cord. This arrangement provides a portable ma- 
chine that can be taken about the shop on a small platform 
truck and quickly connected for use. 

When a cut is completed, the saw frame trips the starting 
handle and automatically opens the switch to stop the 
motor. Thus the motor never runs with the machine idle, 
and power is saved. Millwright departments, garages, and 
small machine shops that are crowded for space often find 
it more convenient to take the machine to the job than to 
move the job to the machine. It is for such purposes that 
this portable equipment has been brought out. The hacksaw 
has a capacity of 6 by 6 inches on the long stroke and 8 by 8 
inches on the short stroke. It receives blades of any length 
from 12 to 17 inches, and has an approximate weight of 
3850 pounds. 


ROBINSON AIR-HOSE COUPLING 


The elimination of a globe valve in compressed air lines 
is a marked advantage of a combination valve and coupling 
now being manufactured by the Robinson Machine Co., 39 
Highth St., Muskegon, Mich. The illustration shows a part 
sectional view of the coupling for a hose and a view of the 
coupling for a pipe line. When an air line is equipped 
with this coupling, tools can be changed at the place where 
they are being used, without requiring the workman to walk 
to and from a valve at a comparatively distant point in 
order to shut off and turn on the air. A check valve in one 
oi the two halves of the coupling functions automatically 
in this respect. 

The check valve half of the coupling is so constructed 
that the air pressure comes on top of a brass stem which 
has a leather disk facing that may be easily renewed. The 
valve stem is centered by a reamed hole in the valve cap. 
Two projections with a cross-bar extend beyond the valve 
seat, and protect the seat when this half of the coupling 
is dragged along the floor at the end of a hose. The cross- 
bar also forms a pivot for hooking the hose shank half of 
the coupling in connecting the two members. 

The hose shank half has two small projections beyond 
the valve face which push the valve open when the con- 
nection is being made and admit air pressure to that section 
of the line. This part of the coupling is recessed to receive 
a special gasket, which is cemented permanently in place. 
This gasket is said to have stood up under severe tests and 


Robinson Patented Automatic Air-hose Coupling 


actual operation from six months to one year without 
causing any trouble or requiring replacement. The coupling 
halves are quickly locked together through the medium of 
an eccentric clamping ring. The hose shank half of the 
coupling is furnished with a positive-grip clamp for attach- 
ing it to air lines. 
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SEMI-AUTOMATIC CYLINDER BORING 
MACHINE 


A semi-automatic vertical machine for boring air-cooled 
gas-engine cylinders and finishing the head of the cylinders 
at the end of the bore, but which may also be employed for 
machining cylinders cast en bloc, has been developed by 
the Manufacturers’ Consulting Engineers, McCarthy Bldg., 
Syracuse, N. Y. Three separate cuts are taken in boring 
and two in finishing the head of the cylinder. The machine 
has five spindles which provide for taking all five cuts at 
the same time in separate cylinders. These spindles rotate 
but have no axial movement. 

The cylinders are mounted in a rotary fixture having six 
positions, five working and one loading. The loading and 
unloading is done while the machine is in operation so that 
the only lost time is that required for indexing the fixture. 


Semi-automatic Machine for boring Cylinders and finishing their 
Heads at the End of the Bore 


This member is fed upward to the cutting tools by a cam 
which gives the fixture a quick approach to the cutting tools, 
a uniform boring feed, a slower feed for finishing the head 
of the cylinder, a dwell for the final finish of the cylinder 
head, and a quick return to the starting position. The 
cycle time of.the machine for boring and finishing the head 
of a cylinder 314 inches in diameter and 9 5/32 inches long, 
is 14 minutes. 

Among the features of the machine which make it pos- 
sible to.obtain this production rate are its general rigidity 
and the accurate relation held between the cutters and the 
rotary fixture. This relation is maintained through the 
use of a large-diameter pilot which is integral with the 
head of the machine, and by means of pilots in the ram. 
The latter is actuated by the cam and carries the rotary 
fixture. This design gives a uniform rigidity to the machine 
throughout its stroke. 

Coolant is supplied to the cylinders to keep them at ap- 
proximately a constant temperature throughout the cut so 
that no heat distortions occur. The coolant is pumped 
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through the spindles and discharged adjacent to the cutting 
tools on the surface to be machined. It is said that by 
passing the coolant through the spindles, they and their 
bearings are kept at a constant temperature so that the 
proper clearance between these members:-is maintained. The 
coolant also washes away all chips from the work. The 
duty of the operator consists simply of loading and un- 
loading the work while the machine is in operation, index- 


ing the work-holding fixture when the machine is stopped 


automatically at the end of the quick-return movement of 
this fixture, and throwing in the clutch after the fixture has 
been indexed. 


BURKE AUTOMATIC TAPPING MACHINE 


A tapping machine equipped with a power feed and an 
automatic reverse so that it is not necessary to depend on 
the pressure on the tap to make the machine drive and re- 


Burke No. 10 Tapping Machine having a Capacity for tapping Holes 
from % to % Inch in Diameter in Steel 


verse itself, is now being introduced to the trade by the 
Burke Machine Tool Co., 516 Sandusky St., Conneaut, Ohio. 
As the tap runs entirely free, there is no tendency for it to 
cut over-size or to stretch the metal. In placing work on 
this machine, the operator pushes it against the tap until 
the tap starts to enter the hole, at which time the power 
feed begins to drive the tap and continues to do so until 
the thread is completed. The spindle is then automatically 
reversed and the tap backed out at twice the forward 
Speed. This arrangement relieves the operator from con- 
tinually pushing the work against the tap while the latter 
is entering, and from pulling on the work when the tap is 
reversing. Thus his hands are left free to select another 
piece of work. These features are said to permit of higher 
production rates than are possible with hand-fed machines. 

The machine is driven through a friction clutch governed 
by the automatic feed, which, in turn, is controlled by a 
second friction clutch. This design permits of setting the 
machine very sensitively, allows. it to slip before breaking 
of the smaller sizes of taps occurs, and enables adjustment 
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tc insure the pulling of the larger coarse-thread taps. The 
machine is driven through a friction clutch not only on the 
forward motion, but also on the reverse motion, which does 
away with the breaking of taps if they should bind in back- 
ing out of the hole. The friction clutches are of the cone 
design, the face of the friction ring being tapered on both 
sides to fit into the driving and reversing cones, and the 
ring is keyed to the spindle. 

All working parts of the machine run in. oil, and the 
thrust of the spindle is taken on ball bearings in both the 
forward and reverse motions. The spindle is regularly 
equipped with a Skinner positive-drive chuck. The table 
is universal and is provided with a T-slot for attaching jigs, 
etc., so as to permit holes to be tapped at any angle. A face. 
plate is furnished to fit on the draw-bar for use in place of 
the table. The face of this plate opposite the front of the 
machine is accurately planed to suit jigs or other holding 
fixtures. With such a set-up the tap enters the work after 
passing through drilled holes in the plate, this set-up being 
convenient when the part to be tapped is larger than can 
easily be handled on the table. The plate can be set at 
various points along the draw-bar to accommodate different 
sizes of work. This machine has a capacity for tapping 
holes from 4% to 5 inch in diameter in steel. 


LAWRENZ DRAFTING INSTRUMENTS 


A set of bow pen and pencil compasses and dividers 
made from an aluminum alloy, and a ruling pen having a 
dial nut that facilitates resetting the pen blades to draw 
a line of given thickness after the setting has been changed 
for cleaning the blades, are now being made by E. Lawrenz, 
2533 McClellan Ave., Detroit, Mich., and are sold under 
the trade name of “Normal.” The bow instruments have a 
sturdy construction which does not give in using them. 
By virtue of this construction, it is easy to draw a true 
unwavering circle with the pencil compass, even though the 
circle is being produced with heavy dot-and-dash lines. 

The handle of the bow instruments is not screwed into 
another member, but is integral with the part to which the 
legs are fastened. Thus the handle cannot work loose and 
become lost. An extension on the handle part reaches down 
between the legs to guide them and make the instrument 
rigid. This extension has a jaw in which the knurled head 
of the leg-adjusting screw is retained to prevent sidewise 
movement. A small coil spring placed between the two 


Aluminum-alloy Bow Instruments and Steel Ruling Pen 


‘‘Normal’’ 


legs near their upper ends takes up any play between ,mov- 
ing parts. The gripping end of the handle is made large to 
permit a secure hold. These instruments are made of an 
aluminum alloy having a tensile strength of about 50,000 
pounds per square inch. By using this alloy it is possible 
for the instruments to be generously proportioned and yet 
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be light in weight. Another advantage of using this alloy 
is that the instruments do not become tarnished. 

The blades of the ruling pen are made of steel and are 
hardened and ground separately. The ruling pen may be 
quickly opened for cleaning by pressing the tips of the 
blades together and then turning the adjusting nut and 
screw through 90 degrees to allow the head of the screw to 
slip through a slot in the rear blade. The reverse procedure 
is followed to close the blades. 


RACINE METAL-CUTTING BAND SAW 


Both metal and wood may be cut on a portable band saw 
of the bench type which is now being built by the Racine 
‘Tool & Machine Co., 250 15th St., Racine, Wis. It may be 
used for sawing steel, iron, aluminum, brass, fiber, hard 
rubber, etc. A two-speed attachment provides the proper 
speeds necessary for cutting the different materials, the 
change in speed being accomplished by shifting a lever. The 
machine is driven by a %4-horsepower motor running at 
1750 revolutions per minute, which may be connected to 
any electric lamp socket. The saw guide can be applied 
to bands for cutting metal or bands for cutting wood, and 
has a range of adjustment to accommodate all widths and 
gages of bands. The guide is quickly adjustable to any 
height within its range, and the table may be tilted at 
any angle up to 45 degrees. 

The wheels are made of aluminum in order that the 
weight of the equipment may be reduced, and they are 
mounted on ball bearings. The alignment of the saw blade 
is accomplished by means of a hand screw, which is used 
to tilt the upper wheel, and the tension on the blade is 
controlled by a hand screw, which operates against a spring. 
This spring also serves as a safety device, allowing chips or 
blocks that may fall accidentally between the band and the 
wheel to pass around the wheel without breaking the band. 
A few specifications of this saw are as follows: Capacity 
under guide, with and without vise for holding metal parts, 
3 and 5 inches, respectively; distance from band to throat, 
14 inches; length of bands, from 7 feet 6 inches to 8 feet; 
and over-all height of machine, 39 inches. This equipment 
weighs approximately 200 pounds. 


Racine Portable Band Saw designed for cutting Metal and Wood 
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Hanna Riveter for driving up the Last Head of Boilers through 
the Manhole 


HANNA BOILER RIVETER 


For use in driving up the last head of high-pressure 
containers through the manhole, the Hanna HEngineering 
Works, 1763 Elston Ave., Chicago, Ill., have designed the 
large riveting machine here illustrated. The rivets of the 
container for which the machine was primarily designed 
are 1% inches in diameter, and the plates are 11% inches 
thick. The equipment is arranged for portable use in two 
positions and is intended for suspension with the dies ver- 
tical. The machine swivels about a point close to the center 
of gravity to allow swinging the stationary head on and 
off the forged head of the rivet in a direction approxi- 
mately in the line of die travel. As a result of this con- 
struction, the mass or weight of the riveter is not lifted or 
lowered in riveting. The stake is an alloy-steel forging. 
This riveter may be arranged with either a straight-push 
hydraulic mechanism, or with the patented Hanna pneumatic 
mechanism. 

The important specifications are as follows: Maximum 
and minimum diameters of shells which can be handled, 60 
and 42 inches; reach of unit, 14 to 18 inches; distance 
from center of dies to the long face of the throat, 16 inches; 
length of gap, 35 inches; stroke of die, 534 inches; capacity, 
100 tons; and weight, 9900 pounds. 


BARRETT-CRAVENS TRUCK PLATFORM 


A lift-truck platform known as the “Steeleg’” which con- 
sists of two steel legs and a wooden-plank top is being manu- 
factured by the Barrett-Cravens Co., 1328-34 W. Monroe St., 
Chicago, Ill. The legs are formed from heavy gage steel 
and run the full length of the platform. Each is flanged 
at the bottom to form a foot and at the top to protect the 
ends of the wooden planks. The boards are 114 inches or 
2 inches thick, depending upon the character of the parts to 
be handled, and are attached to the legs by means of flat- 
head bolts so that no projections will interfere with placing 
parts on the platform. Plants now equipped with wooder 
platforms can be supplied with the steel legs only, for sub- 
stitution in place of the present skids. 


Ps 


December, 1922 


Gould & Eberhardt Shaper equipped with Jib Crane for handling 
Heavy Work 


GOULD & EBERHARDT SHAPER JIB 
CRANE 


For use in railroad shops, steel mills, and other industrial 
plants in which heavy work is handled, Gould & Eberhardt, 
Newark, N. J., have brought out a jib crane intended to be 
attached to the shapers built by this firm. This crane elim- 
inates the necessity of using overhead cranes in placing 
work on the machine. The crane is attached to the shaper 
on the side opposite the operating side and can be revolved 
around a complete circle. It has an I-beam boom strong 
enough to carry a load of 1000 pounds at the extreme end. 
The mast is a piece of steel pipe, and is clamped against the 
frame at two points to distribute the load more equally on 
the machine. 

The upper pintle is a steel casting, and is rigidly held in 
& cap attached to the mast. It has a ball and socket bear- 
ing, which insures proper alignment of the beam at all times 
and makes it possible to revolve the crane by the applica- 
tion of only a slight force. The shaper illustrated, is 


_ equipped with a single-pulley drive and a selective-type 


gear-box, all the gears of which are made of steel, and are 
heat-treated and run in oil. By means of a patented double- 
train gear drive, which is combined with the selective-type 
gear drive, eight changes of speed are obtainable for every 
stroke, and the range of strokes fs from 9 to 115 per minute. 
This feature makes the shaper adaptable to manufacturing 
Purposes in plants where a considerable variety of work is 
done. All control levers are located for convenient manip- 
ulation from the operating position. 


NEW BRITAIN SEXTUPLE AUTOMATIC 
BAR MACHINE 


In February, 1918, Macurinery, on page 562, a 1-inch sex- 
tuple automatic bar machine built by the New Britain Ma- 
chine Co., New Britain, Conn., was described. This com- 
pany has now brought out a 15-inch machine following the 
same general design as the machine previously built. Six 
pieces are operated upon at once, being cut off from bar 
stock passing through the spindles. The machine is espe- 
cially adapted for cutting off pins and rolls, and for making 
sleeves and pipe couplings from the solid, as well as for 
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making nut blanks, the machine having a capacity up to 
%-inch standard nuts. The larger machine, while it follows 
the general design of the smaller machine previously de- 
scribed, embodies several improvements, including an out- 
board bearing for the main driving pulley, so that a ring- 
oiling bearing can be provided at each end of the pulley. 
Two pumps provide cutting lubricant; one feeds oil under 
high pressure through the drills, and another provides cool- 
ing lubricant to the forming tools. 


MUEHLMATT BENCH DRILLING MACHINE 


A sensitive drilling machine of the bench type, which is 
said to have the “feel” necessary for drilling holes accurately 
down to 0.010 inch in diameter, and which is equipped with 
a chuck for holding drills up to 4% inch, is a recent develop- 
ment of Adolph Muehlmatt, Lion Bldg., 5th and Elm Sts., 
Cincinnati, Ohio. This machine is entirely self-contained, 
and may be supplied from any convenient lamp socket with 
electric current for the motor. Although of sufficient preci- 
sion for the laboratory and tool-room, it is sturdy enough 
for general production work. The table bracket is made in 
two parts, so that the table may be inclined for operations 
requiring an angular setting. The table may also be re- 
moved from the bracket to permit the substitution of special 
work-holding devices. 

The spindle is fed by means of a ratchet mechanism, 
and the feed is controlled by convenient adjustable stops. 
The feeding lever may be set radially to any desired posi- 
tion. The spindle is equipped with a No. 1-A Jacobs chuck. 
The chuck spindle and the entire feeding mechanism is 
held in a floating condition by means of a helical spring 
inside the column. Ball bearings receive the thrust of the 
spindle, and all frictional parts of the machine are made 
of tool steel and hardened and ground. Normally the ma- 
chine is built to give four spindle speeds of from 1200 to 
2500 revolutions per minute, but speeds up to 8000 revolu- 
tions per minute can be obtained by substituting a larger 
motor pulley. An idler pulley at the back of the head 
offers a means of adjusting the belt tension. Special tables 
of any shape or size may be substituted for the four-inch 
round table with which the machine is equipped in the 


Muehlmatt Sensitive Bench Drilling Machine 
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illustration. Some of the principal specifications of this 
bench drilling machine are as follows: Dimensions of base, 
16 by 7 inches; over-all height of machine, 18 inches; rating 
of motor, 1% horsepower; and weight of machine, about 50 
pounds. 


STARRETT COMBINATION HAND AND 
BENCH VISE 
A hand vise which is furnished with a clamp to permit 


it to be used also as a small bench vise has been brought 
out by the L. S. Starrett Co., Athol, Mass. This vise, which 


Starrett Combination Hand and Bench Vise 


is designated as the No. 86, is shown in the accompanying 
illustration. The ball-end handle employed for tightening 
the jaws offers a considerable leverage. The clamp for con- 
verting the device for bench use may be fastened on shelves 
having a thickness of from % to about 24% inches. This 
clamp is simply substituted for the handle seen lying on the 
bench in the illustration, and when the vise is mounted on 
the clamp, the jaws may be adjusted to any position about 
a complete circle. The jaws are tempered and polished 
drop-forgings, 1144 inches in width, and they have a capacity 
for work up to about 114 inches wide. 


FORBES AND MYERS CABLE REEL 


Portable electric tools usually receive current for their 
operation from a lamp socket to which they are attached 
by a flexible cord. This cord is constantly dragged over the 
floor as the operator moves from one position to another, 
is frequently stepped upon, catches on objects, and receives 
other treatment injurious to the cord and annoying to the 


Forbes & Myers Cable Reel attached to a Portable Grinder 
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operator. To avoid these difficulties, Forbes & Myers, 178 
Union St., Worcester, Mass., have designed a reel which 
receives about 35 feet of cable. This reel has a spring strong 
enough to keep the cable off the floor, but not of sufficient 
strength to interfere with easy unreeling of the cable. This 
equipment considerably lengthens the life of the cable and 
when located centrally in a room, either on the ceiling or 
on a column, is sufficient for a room 60 feet square. A four- 
wire cable is used, three of the wires being for three-phase 
current, while the fourth is a ground wire which connects 
the frame of the portable tool to the frame of the reel. 
With this equipment permanently located in some part of 
the shop a tool is always ready for use by merely closing 
the switch. 


S & S POWER-PRESS STOCK REEL 


To reduce the idle time of power presses in starting to 
feed a new coil of stock through the dies, the S & S Machine 
Works, 4522 Lexington St., Chicago, Ill, have brought out 
a reel which may be loaded while the machine is in opera- 
tion. Two spools are mounted on a swivel-head and these 
spools are alternately swung into position for feeding stock 
to the machine, the empty spool being reloaded while the 
other spool is reeling out stock. The arms that retain the 
coil on the spools are of a quick-loading type, a feature of 
their construction 
being a snap-lock- 
ing knuckle joint. 
The arms are bent 
toward the center 
of the reel for 
loading a coil, 
and then pushed 
outward tto hold 
the coil in place. 

Friction may be 
produced on both 
sides of the spool 
hub by means of 
an adjustable 
brake, so that any 
desired drag may 
be put on the 
stock. This fea- 
ture is of value 
when the reel is 
used with an in- 
termittent feed 
and prevents the stock from being tangled up or bent be- 
tween the reel and the feeding rolls. The reel is easily 
adjusted to accommodate different widths of stock and core 
diameters, and different heights. This company also makes 
a reel with only one spool which can be set in any plane 
from the vertical to the horizontal. The reels may be fur- 
nished with or without a scrap cutter or a straightener. 
Reels with disks and small cores are used for such stock as 
copper, which is wound on small-diameter mandrels. 


S & S Double-spool Stock Reel for Power Presses 


BORGESON & DAVERN LUBRICATOR 


For supplying cutting compound to cutters on machine 
tools, especially in cases where the set-up comprises multiple 
cutters as on screw and chucking machines, Borgeson & 
Davern, Inc., 501-507 EH. Water St., Syracuse, N. Y., have 
placed on the market the ‘‘Multi-production” lubricator with 
which the milling machine here illustrated is equipped. 
This lubricator has a slotted distributing tube which is at- 
tached to one of the swinging arms of the lubricator by 
screwing into a threaded plug. Mounted on this tube are a 
number of nozzles which may be readily adjusted to open 
or closed positions, and when in the open position, are pro- 
vided with spouts for delivering the compound directly to 
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Milling Machine equipped with the Borgeson & Davern Lubricator 


the cutting edges of the tools. The spouts vary in length 
to suit circumstances, and the nozzles are held in the set 
position by spring tension. The thread on the attachment 
plug is made special to suit Jones & Lamson machines. 
The compound is delivered from the distributing tube to 
the nozzles through elongated slots which register with 
holes in the nozzles when the latter are in the open position. 


These slots are comparatively long to allow a considerable | 
. range of nozzle adjustment in the open position. The swivel 


joints of this lubricator may be either single or double to 
allow the distributing tube to be located in any desired 
position relative to the work. The frictional surfaces of the 
joints are ground to prevent leaking. This lubricator is 
made in three styles. 


BROWN & SHARPE MICROMETER CASES 


Two styles of pocket cases for protecting ‘micrometers 
from dirt and injury are being placed on the market by the 
Brown & Sharpe Mfg. Co., Providence, R. I. These cases 
are designed to hold the “Rex” 1-inch micrometers and the 
regular type made by the company. They are made of metal, 
leather-covered, and are plush-lined. These cases are of a 
shape that adapts itself to the pocket without causing the 
pocket to become bulged. 


Pocket Case for Brown & Sharpe l-inch Micrometers 
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A CORRECTION 


In April Macuinery an article was published referring 
to a proposed merger of machine tool manufacturers, and 
in the list the Lodge & Shipley Machine Tool Co. of Cincin- 
nati was included. Before the MAacuingery form containing 
this article went to press, we received a telegram from Mr. 
J. Wallace Carrel, vice-president and general manager of 
the Lodge & Shipley Machine Tool Co., requesting us to 
make no statement of the merger as then proposed, because 
it had not been consummated and probably would not be. 
That request should have been complied with, as his com- 
pany did not join the combination, and it was an error on 
our part to include the name of the Lodge & Shipley Machine 


Tool Co. in our article. 
* * * 


NEW MACHINERY AND TOOLS NOTES 


Circular Slide-rule for Metallurgists: Pittsburg Hlectric 
Furnace Corporation, Union Bank Bldg., Pittsburg, Pa. A 
circular slide-rule known as the ‘“Lectromelt calculator’ 
which lessens the computations of furnace superintendents, 
melters and metallurgists in the steel-making industry. 
This device is useful in calculating the amount: of various 
alloys to be added to a furnace charge for obtaining the 
desired mixture of metal. 


Foot and Power Punch Press: A. F. Way Co., Hartford, 
Conn. A small press with a stroke of one inch. By simply 
changing a bolt, the press can be operated either by foot 
or by power. As a foot-press, it is operated by a swinging 
foot-lever or pendulum which actuates the clutch mechan- 
ism, and when arranged for operation by power, the pen- 
dulum becomes a trip-lever and the machine is then actu- 
ated through an eccentric and toggle levers at the rear. 


Bench Drilling Machines: Sigourney Tool Co., Hartford, 
Conn. Several bench and column drilling machines which 
may have a single-, two-, three-, or four-spindle head. On 
one machine the spindle is equipped with ball bearings for 
operation at high speeds, the maximum speed being nor- 
mally 8000 revolutions per minute, although considerably 
higher speeds may be employed. Another type intended 
for operation at slower speeds is provided with plain spindle 
bearings except for a ball thrust bearing which takes the 
pressure on the spindle. 


Bolt and Cap-screw Shaving Machine: Asa S. Cook Co., 
Hartford, Conn. An improved machine for shaving the 
heads of bolts and cap-screws. One tool faces the shoulder 
under the head of the bolt or cap-screw while another 
rounds or otherwise forms the end of the head. The tool- 
carriers Swing about axes set at a slight angle to the center 
line of the machine, so that as the tools advance to the 
work, they are drawn slightly nearer together. By this 
movement the tools are cleared immediately upon finishing 
the cut and withdrawn without dragging. 


Spring Chuck: Rockford Milling Machine Co., Rockford, 
Ill. A spring chuck or collet-holder for small rods, straight- 
shank drills, milling cutters, etc., in which the spring collet 
is held securely in place by means of a worm-wheel threaded 
on the inside to fit threads on the end of the collet. The 
worm is turned toward the right by means of a key wrench 
in order to draw in the collet, this member being drawn 
against a taper seat which closes the nose centrally with- 
out producing side strains. The collet is forced out by 
turning the key wrench to the left. 


* * & 


EGYPTIAN ENGINEERING STUDENTS IN 
AMERICAN SHOPS 


Ten Egyptian students, graduates of the engineering 
schools of Egypt, have been sent to America by the Egyptian 
Government to learn American manufacturing methods. 
These men have been placed by the Department.of Commerce 
in automobile and other factories, where they will work as 
employes for two years with the purpose of acquiring a 
knowledge of American methods and machine shop equip- 
ment. The Egyptian Government pays all the expenses of 
these students. Some will study the subject of interchange- 
able manufacturing, and others railroad transportation, tele- 
phone systems, marine engineering, and Diesel and internal 
combustion engine construction. .It is expected that when 
these students return to their native country they will in- 
troduce American methods, which will increase the demand 
for American machine tools and shop equipment. 
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WAGES IN GERMAN INDUSTRIES 


An agreement was made in September between the em- 


ployers and the employes in the German machine industries 
in regard to wages. This agreement was in effect from 
September 25 to October 29. Now it has become the practice 
to make new wage agreements every two weeks, because 
this is the only way in which wages can be maintained in 
a fair proportion to the falling value of the mark. To 


mention the amount of wages in marks per hour, means. 


comparatively little to American readers, yet it may be of 
interest to know that early in November the wage rates in 
force for workers over twenty-one years of age varied from 
7¢ to 120 marks per hour. For workers from eighteen to 
twenty-one years of age, wages early in November varied 
from 61 to 102 marks per hour. Workers from fourteen to 
eighteen years of age earned from 40 to 58 marks per hour. 
On November 19 all these wage rates were increased ap- 
proximately 10 per cent. 

The best idea of what these wages mean is obtained by 
measuring them by their purchasing power. The average 
hourly wage of a worker over twenty-one years of age will 
purchase one pound of bread or one quart of milk. Four 
hours’ wages are required to purchase a pound of beef, and 
twelve hours’ wages will buy a pound of butter. It takes 
forty hours to earn a 25-pound bag of flour. 

On the other hand, in proportion to selling prices, em- 
ployers say these wages are high. The general manager 
of a large machine tool concern stated early in November 
that the wages and costs of materials are too high for pro- 
fiiable operation of the plants, and that if present conditions 
continue, some of the shops will have to go into bankruptcy. 
While there are fewer strikes for higher wages at present, 
the efficiency and the willingness on the part of the workers 
to do hard work has greatly decreased. For example, it is 
stated that the Krupp Works in Essen are getting only 46 
per cent of the output that they should, and the Phoenix 
Works give 45 per cent as the figure of the productive capa- 
city obtained in their works in pig iron production. The 
steel output is only 60 per cent, as compared with 1913. 
The true rulers of Germany, it is said by many, are the 
labor unions, and the German Government is only their 
mouthpiece. 

The machine-building industries in general book compara- 
tively few new orders. The locomotive shops have rela- 
tively little to do, and an order from Roumania recently 
received for fifty new locomotives was, therefore, considered 
a great help. The production costs in the shipbuilding in- 
dustries have increased so much that the steamship com- 
panies are not ordering new ships. The well-known Siemens 
concern celebrated its seventy-fifth anniversary this fall. In 
August of this year this company employed over 96,800 men. 

Reports of large dividends paid by German concerns ex- 
pressed in per cent are very misleading. One German ma- 
chine tool builder, for example, paid a 30 per cent dividend 
last year, the net profits running into hundreds of thousands 
of marks. When converted into dollars, however, the total 
net profits of the concern for the year were less than $200. 
Another large machine tool builder paid a 25 per cent divi- 
dend and 250 marks extra per share; but the total net profit 
was less than $700 and the 250 marks per share amounts 
to only a few cents. 

The prices of machine tools change so rapidly that they 
are of interest only as a record of the financial conditions 
that Germany is passing through. The price of a punch 
press, weighing 4000 pounds, was 750,000 marks (approxi- 
mately $125) early in November. 


* * 


During the past fiscal year the Bureau of Foreign and 
Domestic Commerce answered 589,533 inquiries relating to 
foreign. trade and tariffs, foreign commercial law, and other 
subjects which come within the scope of the Bureau. 
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PERSONALS 


W. W. Sayers of the Link-Belt Co., Chicago, Ill., has been 
promoted to the position of chief engineer of the company’s 
Philadelphia works and eastern operations. For many 
years Mr. Sayers represented the company in the Chicago 
territory. His headquarters will be in Philadelphia. 


R. H. Becker, formerly connected with the machine tool 
building and sales department of Joseph T. Ryerson & Son, 
is now with the Milwaukee Machinery Co., 93 W. Water 
St., Milwaukee, Wis. He will have charge of machine tool 
sales in part of the Milwaukee and southern Wisconsin 
territory. 


Ocpen R. Apams, Rochester, N. Y., who for the last eigh- 
teen months has been associated with the Seneca Falls Mfg. 
Co., Inc., 381 Fall St., Seneca Falls, N. Y., in the capacity 
of president and general manager, resigned November 1. 
Mr. Adams will hereafter devote his entire time to his busi- 
ness interests in Rochester, Buffalo, and Syracuse. 


Joun H. PeckHAamM, who has been connected with the 
Norton Co., Worcester, Mass., for many years as a grinding 
machine specialist, is now associated with Henry Prentiss 
& Co., 149 Broadway, New York City, in the same capacity. 
Mr. Peckham will cover the entire territory of the company 
in an endeavor to give better grinding machine ‘service to 
its customers. 

FREDERICK FRANZ, who, for the last four years was chief 
engineer of the Terminal Engineering Co., manufacturer of 
a truck designed for combined indoor and outdoor service 
in connection with railroads, shipping and industrial plants, 
has established an engineering office at 27 Warren St., New 
York City, for the purpose of solving special problems of 
engineering relating to laborsaving machinery for indus- 
trial plants. 

C. E. SKINNER, assistant director of engineering of the 
Westinghouse Electric & Mfg. Co., East Pittsburg, Pa., is 
now in Europe attending the meeting of the Rating Com- 
mittee of the International Electro-Technical Commission 
in Geneva, Switzerland. A large delegation from the United 
States, and delegations from most of the European coun- 
tries interested in the manufacture of electrical machinery 
are in attendance. 

FRANK W. Wires, until recently sales manager of the 
Power Equipment Co. of Minneapolis, Minn., has joined 
the sales organization of the Chicago Belting Co., 127 N. 
Green St., Chicago, Ill. He will be located in Minneapolis 
and will cover the surrounding territory. Mr. Wirfs spent 


the first five years after he left the University of Washing- - 


ton, running his own sawmills in Oregon. Later he was 
salesman for a year and a half for the A. H. Averil Co. at 
Portland, Ore., jobbers of sawmill and threshing machinery, 
and more recently sales manager of the Power Equip- 
ment Co. 


Paut M. Lincotn has been appointed director of the School 
of Electrical Engineering in the College of Engineering, 
Cornell University, to succeed Professor Alexander Gray, 
who recently died. Mr. Lincoln graduated from the Ohio 
State University in 1892, and has since been connected with 
the Westinghouse Electric & Mfg. Co., and the Niagara Falls 
Power Co. In 1919 he became connected with the Lincoln 
Electric Co., which was organized by his older brother in 
1894. He thus brings to his position as director of the 
School of Electrical Engineering a practical engineering 
experience of nearly thirty years. 


BENJAMIN G. LaAmmMeE, chief engineer of the Westinghouse 
Electric & Mfg. Co., East Pittsburg, Pa., has been awarded 
the Joseph Sullivant medal by ‘the Ohio State University. 
Mr. Lamme, who was graduated from the Ohio State Univer- 
sity in 1888, is the first person to receive the medal; in the 
future it will be awarded once every five years for an “ad- 
mittedly notable achievement on the part of a son or daugh- 
ter of the university.” In June, 1919, the Edison medal 
was awarded to Mr. Lamme by the American Institute of 
Electrical Engineers for the solution of special problems 
and developments in electrical machinery. 


* * * 


The Committee of Science and the Arts of the Franklin 
Institute, at a recent meeting, awarded the Edward Longstreth 
medal to the Noiseless Typewriter Co. of New York “in 
consideration of the ingenuity shown by the inventors, the 
excellence of design and construction as exhibited in the 
machine, resulting in a thoroughly commercial noiseless 
typewriter’; and also to Edward J. Brandt of Watertown, 
Wis., “in consideration of the ingenuity shown in the design 
of the automatic cashier, the excellence of its construction. 
and its successful use in money-changing operations.” 


December, 1922 MACHINERY 87 


Double Control 


(Complete) 


A VALUABLE FEATURE 


found on 


CINCINNATI 
No. 4 & No.5 
Millers 


It is easier on this job for F. X. 
Madlener of the Dexter Folder 
Company, Pearl River, New York, 
to operate the Cincinnati No. 

Vertical Miller from the rearinstead 
of from the front of the machine, 


Plain and Universal Milling Machines 
including Cone and Single Pulley Types 


(Five Sizes) 


Vertical Milling Machines 


(Four Sizes) 


Facility of observation deter- 


2 Ss A ic Manufacturing Milling Machine 
mines the operator's choice of Sate. Me Pe 
position on all Cincinnati No. 4 Universal Cutter and Tool Grinder 
and No. 5 High Power Millers. _ Complete line of Milling Attachment 

3 s n all, thirty-eight ypes and Sizes of Milling Machines) 
A duplicate set of levers gives 
complete independent control FHS 
of all feeds from the rear as for any or all 
well as from the usual position of the following books 
° General Catalog—Cincinnati Millers 
in front of the table. Catalogs a te aoe Millers 
Catalog-M Type—Cincinnati Millers 
Catalog—(Treatise)—No. 114 Cutter and ; 
Tool Room Methods Teol Graver 
Locomotive Repairs 
There are other important ys ta oie Machines ($1.50) 
features. Our catalog tells 


about them. Write. ‘ Industrial Medicine in a Labor Policy 


Our Products 


The Cincinnati Milling Machine Company 
CINCINNATI OHIO, U. S. A. 
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TRADE NOTES 


REED-PRENTICE Co., 677 Cambridge St., Worcester, Mass., 
announces that the Detroit office of the company has been 
removed from 642 Beaubien St., to 6526 Cass Ave. 

BE. L. Essyey MaAcuinery Co., 551 Washington Blvd., Chi- 
cago, Ill., has moved its Milwaukee branch into more spa- 
cious quarters at 78 W. Water St., Milwaukee, Wis., where 
a large number of new and used machine tools will be 
displayed. 

WHITING Corporation, Harvey, Ill., manufacturer of cranes, 
foundry equipment, and railway specialties, has appointed 
Cc. F. Bulotti Machinery Co., 67 Main St., San Francisco, 
Cal., agent for the state of California, to succeed the Eccles 
& Smith Co., of the same city. 


Monitor CONTROLLER Co., Baltimore, Md., manufacturer of 
the “Just Press a Button” system of automatic control for 
motor-driven apparatus, has recently established a southern 
branch office at Birmingham, Ala. Other branch offices are 
located in a number of the larger cities. . 


PYRENE Merc. Co., 520 Belmont Ave., Newark, N. J., an- 
nounces that, on account of the fact that it has been very 
successful in using the Parker process for preventing rusting 
of steel on fire extinguisher brackets, the company has now 
enlarged its plant in order to handle work for other manu- 
facturers. 


HERBERTS MACHINERY & Suppty Co., 3rd and San Pedro 
Sts., Los Angeles, Cal., has been appointed exclusive repre- 
sentative by the Diamant Toot & Mre. Co., Inc., 95 Runyon 
St., Newark, N. J., in connection with the sale of Diamant 
standard punch and die sets, in the territory covered by 
the entire states of California, Arizona, and Nevada. 


Norwalk Iron Works Co., South Norwalk, Conn., builder 
of air and gas compressors and refrigerating machinery, has 
opened a Chicago office at 627 W. Washington Blvd., in 
charge of L. R. Bremser, who for thirteen years was asso- 
cieted with the Gardner Governor Co., and who is thoroughly 
familiar with all the phases of the compressor business. 


FirTH-STERLING STEEL Co., McKeesport, Pa., has added to 
its line the Globe polished drill rods drawn by the Globe 
Wire Co., of Sharpsburg, Pa. These rods are made from 
steel produced by the Firth-Sterling Steel Co. Complete 
stocks of Globe drill rods are now carried in the Firth- 
Sterling Steel Co.’s New York, Boston, and Philadelphia 
warehouses. 


CLEVELAND Twist Dritit Co., Cleveland, Ohio, announces 
that E. G. Buckwell retired from his position as secretary 
and sales manager on November 1, after more than twenty- 
three years of service. Mr. Buckwell retains his interest 
in the company, and will remain a director. He will be suc- 
ceeded as sales manager by W. H. Caldwell, formerly assist- 
ant sales manager, who has twenty-one years’ experience 
in the company’s sales department. 


Gipp INSTRUMENT Co., Detroit, Mich., manufacturer of elec- 
tric welding equipment, announces the removal of its plant 
and offices to Bay City, Mich., effective December 1. The pur- 
pose of this change is to provide greatly increased manu- 
facturing facilities to take care of the company’s rapidly 
increasing business. For the last two years this company 
has concentrated on the development of automatic and semi- 
automatic arc, spot, and seam welders. 


WESTERN ScREW-Propucts Co., St. Louis, Mo., whose plant 
was recently destroyed by fire, has obtained a new per- 
manent location at Main and St. George Sts., St. Louis, and 
is now again in production. The capacity range of the 
new plant will be larger than formerly, the new shop being 
equipped to handle screw machine work up to and including 
2%, inches in diameter. Plain and castle nuts are also 
manufactured, and special work done to order. 


Victor Toot Co., Inc., Madison & W. M. R. R., Waynesboro, 
Pa., has appointed Edward T. Oliver representative in north- 
ern Ohio for the company’s entire line of self-opening die- 
heads, collapsible taps, nut facing machines, and floating 
reamer-holders. Mr. Oliver’s headquarters will be at 2031 
Lincoln Ave., Lakewood, Cleveland, Ohio. The company has 
also appointed the J. F. Burh Machine Tool Co., 7762 Dubois 
St., Detroit, Mich., representative for its entire line in 
eastern Michigan. 

STREET Bros. MACHINE Works, Chattanooga, Tenn., manu- 
facturers of hoisting equipment, have been consolidated with 
the Patren Mre. Co., Chattanooga, Tenn., also a manufac- 
turer of hoisting machinery. The products of the two 
companies will henceforth be manufactured and marketed 
by Street Bros. MacHInE Works, Inc., and will include 
the Street line of large hoisting equipment, together with the 
small and medium-sized Patten hoists. J. H. Street will 
continue as president of the consolidated company, and 
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J. W. Burress, sales manager of the Patten Mfg. Co., will 
be sales manager of the consolidated company. 


Rockrorp Mitting MaAacHIneE Co., Rockford, Ill., has made 
the following changes in agencies: J. C. Austerberry, of 
Detroit, Mich., will sell Rockford milling machines in that 
territory; the Cooperative Machinery Co. of Cleveland, Ohio, 
has been appointed exclusive dealer for the Rockford Milling 
Machine Co. and the Rockford Tool Co., in the Cleveland ter- 
ritory; and the Western Iron Stores Co., Milwaukee, Wis., 
has been made exclusive representative for the Rockford 
Milling Machine Co. and the Rockford Tool Co. in the state 
of Wisconsin. 

DotMAN Mrc. Co., Springfield, Mass., has been formed by 
Guy W. Donahue, formerly president and sales manager of 
the Victor Saw Works, Inc., Middletown, N. Y.; William 
F. Pollock, formerly president of the Napier Saw Works, 
Middletown, N. Y., and for many years, general manager 
of the Victor Saw Works; and Chester C. Jackman, formerly 
factory manager of the Victor Saw Works. The new com- 
pany will engage in the manufacture of high-grade tools. 
The first of these, known as the Dolman screwdriver, is 
already on the market. 


RELIANCE GAUGE CoLUMN Co., 6008 Carnegie Ave., Cleve- 
land, Ohio, announces that the “Cleveland” clutch business 
has been sold to the WESTERN ENGINEERING & Mre. Co., 360 
BE. Grand Ave., Chicago, Ill., which has been incorporated 
as a subsidiary of the Western Valve Bag Co. for the pur- 
pose of taking over the manufacture and marketing of this 
clutch. The increased demand for the steam specialty line 
made by the Reliance Gauge Column Co. and the develop- 
ment of a new method float caused the company to dispose 
of this end of its business. 


ALvorD REAMER & Toot Co., Millersburg, Pa., manufacturer 
of reamers, milling cutters, twist drills, punches and dies, 
chisel blanks, special tools and drop-forgings, has started 
a service department in connection with its engineering 
department under the direction of A. M. Lindsley, chief 
engineer. This service department will give consulting engi- 
neering advice in connection with special tool equipment. 
Paul A. Cuenot has been appointed representative to furnish 
special tool service to customers. Mr. Cuenot was formerly 
connected with the American Locomotive Co. and the Penn- 
sylvania Steel Co. 

CoNSOLIDATED TooL Works, INnc., 296 Broadway, New York 
City, is now represented in New York City by William H. 
Thompson, formerly with the Union Hardware Co., Torring- 
ton, Conn. Howard A. Postley, formerly with the Knicker- 
bocker Mfg. Co., Belleville, N. J., represents the company 
in. the New England states. William L. Rubin, formerly 
with the Jacobs Scale Co., New York City, represents the 
company in New York, Pennsylvania, Maryland, District of 
Columbia, and parts of West Virginia and Ohio. Charles 
Alburtus, formerly with the American Safety Razor Co., 
Brooklyn, N. Y., represents the company in New Jersey. 


* * #* 


RELATIVE DURABILITY OF DIFFERENT KINDS 
OF WOODS 


In response to many requests for information on the 
relative durability or resistance to decay of untreated woods, 
the United States Forest Products Laboratory at Madison, 
Wis., has prepared a table based on such records and in- 
formation as are available on this subject. Taking the 
durability of commercial white oak as 100 per cent, this 
table shows that black locust and osage orange are the most 
durable of woods, the former being from 150 to 250 per 
cent, and the latter from 200 to 300 per cent. Among other 
woods that are more durable than white oak are: eastern 
red cedar juniper and other species of cedar except white 
southern; cypress; redwood; Pacific yew; catalpa; chestnut; 
red mulberry; and black walnut. Of the fifty native kinds 
of woods listed all the others are equal to or less durable 
than white oak. Hemlock, fir (except Douglas fir), and 
pine (except southern yellow pine) are among the least 
durable of the native woods. 


* * 


NEW FORM OF INVOICE FOR AUSTRALIA 


The Department of Trade and Customs of Australia an- 
nounces through its office at 44 Whitehall St., New York City, 
that a new form of invoice and certificate has been adopted 
to be effective January 1, 1923, but the new form will be ac- 
cepted for goods arriving before that date. A copy of the 
form may be obtained by communicating with the Australian 
Department of Trade and Customs at the address given in 
the foregoing. ’ 
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“Art stays the relentless hand of time” 


The “PRECISION” 


Boring, Drilling and 
MILLING MACHINE 


Makes 

a good 
OLD 
Machine 


Almost like SLEIGHT OF HAND 
is the ease and quickness with 
which our new 


Vertical 
Push-Broaching Machine 


handles the broach. 


“A SIMPLE TWIST OF THE WRIST” 
DOES THE TRICK 


Less floor sbace—More production 


Lucas MacuINE Too. Co. CLEVELAND, Oui0, U.S.A. 


“gg le peer: Alfred Herbert, Ltd., bah Societe Anonyme Belge, Alfred Herbert, Brussels. Allied_ Machin c ! B 
Lowener, Copenhagen, Christiania, Stock hol R. S. Stokvis & Zonen, Rotterdam. Andrews & George Co., Tok yo, Japan. SE I Reha es atta 
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NATIONAL FOUNDERS’ ASSOCIATION 
CONVENTION 


The National Founders’ Association held its twenty-sixth 
annual convention at the Hotel Astor, New York City, 
November 22 and 23. Among the important addresses pre- 
sented before the convention was the annual report of 
William H. Barr, president of the association, which called 
attention to the duty of employers in industrial relation- 
ships, and showed clearly that under present conditions 
there is no definite solution of the labor problem. The 
other addresses presented were as follows: “The Railroad 
Situation,” by L. F. Loree, president of the Delaware and 
Hudson Railroad; ‘“‘The Open Shop,” by John H. Edgerton, 
president of the National Association of Manufacturers; 
“The Proposal to Destroy the Judicial Power,’ by James A. 
Emery, counsel for the National Founders’ Association; “The 
Physician in Industry,” by Dr. J. J. Moorhead, New York; 
“Improved Foundry Practice,’ by D. R. Wilson, vice-presi- 
dent of the Wilson Foundry & Machine Co., Pontiac, Mich.; 
and “Apprenticeship,” by William M. Taylor, Chandler & 
Taylor Co., Indianapolis, Ind. 


An important step toward the elimination of the differ- 
ences between specifications for government purchases and 
commercial practice has been taken through the appoint- 
ment, by the American Engineering Standards Committee, 
of a standing Committee on Cooperation with the Federal 
Specifications Board. Work carried out under the general 
direction of this committee will give industry a better op- 
portunity to participate in the development of specifications 
for government purchases, and it will at the same time 
bring to the government, to a greater degree than has 
heretofore been possible, the assistance of the industrial 
organizations cooperating in the work of the American 
‘Engineering Standards Committee. 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, ETC., RE- 
QUIRED BY THE ACT OF CONGRESS OF AUGUST 24, 1912 


of MACHINERY, published monthly at New York, N. Y., for October 1, 1922. 


State of New York Ee 
County of New York t . 


Before me, a Notary Public, in and for the state and county aforesaid, 
personally appeared Matthew J. O’Neill, who, having been duly sworn 
according to law, deposes and says that he is the treasurer and general 
manager of the Industrial Press, Publishers of MACHINDRY, and that the 
following is, ta the best of his knowledge and belief, a true statement of 
the ownership, management, etc., of the aforesaid publication for the date 
shown in the above caption, required by the act of August 24, 1912, em- 
bodied in section 443, Postal Laws and Regulations, printed on the reverse 
of this form, to wit: 


1. That the names and addresses of the publisher, editor, managing 
editor, and business managers are: Publisher, The Industrial Press, 140- 
148 Lafayette St., New York; Editor, Hrik Oberg, 140-148 Lafayette St., 
New York; Managing Editor, None; Business Managers, Alexander Luchars, 
President, 140-148 Lafayette St., New York,. and Matthew J. O’Neill, 
Treasurer and General Manager, 140-148 Lafayette St., New York. 


2. That the owners of 1 per cent or more of the total amount of stock 
are: The Industrial Press; Alexander Luchars; Alexander Luchars, Trustee 
for Helen L. Ketchum, Elizabeth Y. Urban, and Robert B. Luchars; 
Matthew J. O’Neill; Louis Pelletier; and BHrik Oberg. The address of 
all the foregoing is 140-148 Lafayette St., New York. 


8. That there are no bondholders, mortgagees, or other security holders, 


4. That the two paragraphs next above, giving the names of the 
owners, stockholders, and security holders, if any, contain not only the list 
of stockholders and security holders as they appear upon the books of the 
company, but also, in cases where the stockholder or security holder appears 
upon the books of the company as trustee or in any other fiduciary rela- 
tion, the name of the person or corporation for whom such trustee is acting 
is given; also that the said two paragraphs contain statements embracing 
affiant’s full knowledge and belief as to the circumstances and conditions 
under which stockholders and security holders who do not appear upon tha 
books of the company as trustees, hold stock and securities in a capacity 
other than that of a bona fide owner; and this affiant has no reason to be- 
lieve that any other person, association, or corporation has any interest 
direct or indirect in the said stock, bonds, or other securities than as 80 
stated by him. 

MATTHEW J. O’NEILL, General Manager 

Sworn to and subscribed before me this 18th day of September, 1922 

WILLIAM B. BACON, 
Notary Public, Kings County No. 444 
4 Kings Register No. 38109 
New York County No. 79 New York Register No. 3047 
(My commission expires March 80, 1923.) 
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COMING EVENTS Publishing Co., 2 
City. Price, 
December 4-7—Annual convention of the Ameri- 
ean Society of Mechanical Engineers, in the 
Engineering Societies’ Bldg., 29 W. 39th St., New 
York City. Calvin W. Rice, secretary. 
December 7-183—National Exposition of Power 
and Mechanical Engineering at the Grand Central 


reference books. 


worker, and ample 


W. 45th St., 
75 cents. 

This is No. 2 in a series of concrete worker’s 
The book explains the methods 
of molding concrete floor and sidewalk units, and 
the construction of plain 
Complete instructions are given for the practical 
illustrations are 
make the instructions clear. 


New York book consists of a dictionary of all the words, 
terms and trade names used in the welding in- 
dustry. Following the dictionary sections are 
chapters on oxy-acetylene welding, electric are 
welding, electric resistance welding and thermit 
welding. Charts and tables are included, showing 
different methods of preparing joints for welding 
and giving information on the characteristics of 
the commoner metals. The book concludes with a 


and monolithic floors. 


included to 


Palace, New York City. Charles F, Roth, man- catalogue section, describing and _ illustrating 
ager, Grand Central Palace, 46th St. and Lex- er. By Clie. pdb aac woe faces standard lines of welding equipment and ap- 
ington Ave., New York City. Monthly Press "Boatan Mass paratus. 

January 11-12—Annual meeting of the Ameri- This book is the story of a graduate of Yale American Malleable Cast Iron. By H. A. 
can Engineering Council at the new headquarters University, who three years ago went to work Schwartz, 416 pages, 6 by 9 inches; 190 illus- 
of the Federated American Engineering Societies (4, on open-hearth furnace near Pittsburg, to trations. Published by the Panton Publish- 
in Washington, D. C. L. W. Wallace, 24 Jack- jearn the steel business. In this book he has put ing Co., Cleveland, Ohio, Price, $7. 


son Place, Washington, D. C., secretary. 


February 14-16—Convention of the American worker. The book 


down what he saw, felt, and thought as a steel 
is written from a diary of 


This book summarizes and records the present 
practice in making malleable cast iron. In this 


Institute of WBlectrical Engineers at the Engi- 
neering Societies’ Bldg., 29 W. 39th St., New 
York City. 


February 17-22—Exposition of inventions and 
patents to be held at the Grand Central Palace, 
New York City, under the auspices of the Uni- 
versal Patent Exposition Corporation, World’s 
Tower Bldg., 110 W. 40th St., New York City. 

February 19-21—Annual meeting of the Ameri- 
can Institute of Mining and Metallurgical Engi- 
neers at the Engineering Societies’ Bldg., 29 W. 
89th St., New York City. 


March 18-24—Second general meeting of the 


International Chamber of Commerce in Rome, 
Italy. Lacey ©, Zapf, secretary American Sec- 
tion, Mills Bldg., Washington, D. C. 


April 30-May 3—Annual convention of the 
American Foundrymen’s Association at Cleveland, 
Ohio. C. E. Hoyt, 140 S. Dearborn St., Chicago, 
Ill., secretary. 


NEW BOOKS AND PAMPHLETS 


War Surplus. Published by the Sales Promotion 


Section of the War Department, Office of 
Director of Sales, 2515 Munitions Bldg., 
Washington, D. OC. 


This booklet describes in a general way the 
methods of sales used by the War Department in 
disposing of its vast stock of surplus property, 
and outlines briefly what these stocks are com- 
posed of. 


Publications of the Bureau of Standards. 199 
pages, including supplement, 7 by 10 inches. 
Published by the Department of Commerce 
as Circular No. 24 of the Bureau of 
Standards, 

This book contains a list of the scientific papers, 


technological papers, circulars, handbooks, and 
miscellaneous publications brought out by the 
Bureau of Standards. 


Concrete Floors and Sidewalks. By A. A. Hough- 
ton. 63 pages, 5 by 7% inches; 8 illustra- 
tions. Published by the Norman W. Henley 


notes made in the evenings when the author was 
working on day shifts of ten hours. Alternate 
weeks he worked the fourteen-hour night shift, 
at which time he evidently did not devote his 
spare hours to writing. The book may be read as 
a story of men and machines, as well as a study 


of conditions and of the system in’ the steel 

industry. 

Belt Conveyors and Belt Elevators. By Frederic 
V. Hetzel. 333 pages, 6 by 9 inches; 291 
illustrations. Published by John Wiley & 
Sons, Inc., New York City. Price, $5. 

This book was especially written for four 
classes of men: Men who have material to 


handle and who want to know more of the ‘‘how’’ 
and ‘‘why’’ of conveying and elevating machin- 
ery than can be told in the catalogue and ad- 
vertisements of manufacturers; consulting engi- 
neers who have to advise in the selection of the 
proper machinery to do certain work; engineers 
and draftsmen who design conveying and elevat- 
ing machinery; and students in technical schools 
and colleges. The author has been chief engineer 
of one of the largest companies in the conveyor 
business for a period of thirteen years, and has 
been responsible for the design of all kinds of 
colveying and elevating machinery. He has also 
acquired valuable experience in dealing directly 
with suggestions and complaints from users of 
this class of machinery, and in cooperating with 
them in effecting improvements in the design of 
this type of apparatus. 


The Welding Encyclopedia. Compiled and edited 
by L. B. Mackenzie and H. S. Card of the 
Editorial Staff of the ‘‘Welding Hngineer.” 
388 pages, 6 by 9 inches; 550 illustrations. 
Published by the Welding Engineer Publish- 
ing Co., 608 S. Dearborn St., Chicago, Ill. 
Price, $5. 

This is the second edition of a reference book 
on the theory, practice and application of the 
four autogenous welding processes. The new 
edition, which contains fifty per cent more text 
material than the previous one, has been brought 
up to date, and recent developments in welding 
procedure, have been added. ‘The first half of the 


book the specialist may find much that appears 
to him elementary, and the non-technical reader 
may find much matter which appears too com- 
plex; but the author states that the reason for 
this was his desire to prepare a book that would 
suit many kinds of readers. This has necessi- 
tated including some elementary matter both in 
metallurgy and in regard to the practical ap- 
plication of the art of making malleable castings; 
on the other hand, it has necessitated that in 
order that the advanced reader may secure full 
value from this book, no known fact or theory 
should be excluded, even though it may appeal 
only to the more experienced man, The author 
has been very broad-minded in his treatment of 
the subject in that he has not considered his own 
views as final, but has also recorded opinions 
contrary to his own, so as to place on record 
every theory of any importance; but a constant 
effort has been made to record facts rather than 
opinions, wherever possible. This is particularly 
true in the chapters dealing with manufacturing 
methods. These chapters record what has been 
accomplished, rather than the theories’ of what 
might be accomplished. 


Condensed Catalogues of Mechanical Equipment, 
622 pages, 7 by 10 inches. Published. by the 
American Society of Mechanical Engineers, 
29 W. 39th St., New York City. Price, $5. 
(Free to members of the society.) 

This is the twelfth annual edition of this 
classified directory of catalogue information. 
With this issue the size of the book has been 
changed and the volume is printed on special bible 
paper and bound in flexible ‘‘Atholeather,’? which 
makes it easier to handle, although it contains 
more material than any previous edition. There 
are three main sections in the book, the first 
being a classified catalogue section giving in- 
formation covering the products of manufacturers 
of various classes of mechanical equipment; the 
second consists of a general classified directory 
of manufacturers in the mechanical field, con- 
taining a specialized cross-indexed list of me- 
chanical equipment, with the names and addresses 
of manufacturers; and the third is a consulting 
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THE BIG THREE 


—why 
Wetmore 
Cylinder 
Reaming Sets 
Speed Up 
Production 


Unusual durability and sturdiness, plus greater 
working speed—that’s the combination you get in 
the three expanding reamers of Wetmore Cylinder 
Reaming Sets! 


Roughing Reamer, Blades set at right-hand 


angle. Their sturdiness and rigidity eliminate 
vibration. Entire tool—head cone, nut, and jam 
nut—are special, heat-treated alloy steel, Diame- 
ter adjustments easily made. 


Note the extreme ruggedness of the Roughing Ream- 
er (top ). It is guaranteed to be vibrationless. The 
Semi-Finishing Reamer (middle), with its left-hand 
angle blades, eliminates digging in and chattering. 
It assures a straight, round hole with no scoring. 
The construction of the Finishing Reamer (bottom) 
does away with cylinder grinding. This feature 
alone will pay for a set of Wetmore Cylinder Ream- 
ers in a short time. 


Semi-Finishing Reamer. Left-hand angle blades 


eliminate digging in and chattering. Adjustments Wetmore Cylinder Reamers are standard in many of the largest 
oe ene On aD ay and se ornrate Air hae | motor manufacturing plants. A trial in your shop, in competition 
blades. with other reamers, will prove that they save time and money. 
FLOAT 
FELT WASHER DUST GUARD 


COMPENSATING 
SCREWS 
Wetmore Reamer 
Company 


60-64 27th Street 
MILWAUKEE, WISCONSIN 


Get this Free Handbook! 


You should have a copy of the 


Finishing Reamer. Left-hand blades ROLLS latest Wetmore Reamer Cata- 
are staggered to give a reaming ac- ? * . 
tion coamed ge other tool. Im: log. It is an authoritative 
prove am float wi rollers and . 

no sliding contact, is located in head DRIVE PINS work on the latest designs of 


of tool, where it belongs. No ten- 
dency to get out of parallel or to 
“cramp.’’ Mechanism protected from 
dust and grit. 


Expanding Reamers. Sent to 
you free, postpaid, on re- 
quest. No obligation to you. 
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engineers’ directory with a catalogue section, 
containing a classified list of members of the 
American Society of Mechanical Wngineers en- 
gaged in the various branches of consulting 
engineering practice, as well as catalogue infor- 
mation describing the service of consulting engi- 
neers in this field. The classified directory of 
manufacturers contains over 8000 different sub- 
ject headings, and the names and addresses of 
more than 4000 manufacturers. 


Mechanical Laboratory Methods. By Julian OC. 
Smallwood. 423 pages, 5 by 7% inches; 112 
illustrations. Published by the D. Van Nos- 
trand Co., 8 Warren St., New York City. 
Price, $3.50. 

This book deals with the testing of 
ments and machines in the mechanical 
neering laboratory, and with the practice of 
the laboratory itself. The author, who is as- 
sistant professor of mechanical engineering at 
Johns ‘Hopkins University, has had an exten- 
sive experience fitting him for the preparation 
of such a work as this. The first edition of the 
work appeared in 1914. This is the third re- 
vised and enlarged edition, necessitated by new 
developments and by the new standards of per- 
formance that have been adopted by the power 
test committees of the American Society of 
Mechanical Engineers. The book covers, among 
other subjects, the calibration and testing of 
scales, springs, gages of various types, dyna- 
mometers, engine indicators, meters for fluids 
and gases, calorimeters, thermometers, pyrom- 
eters, and oil and belt testers: Then follows 
an analysis of combustion and a very complete 
detailed treatise on the testing of power plant 


instru. 
engi- 


units, including steam engines, steam pumps, 
boilers, steam auxiliaries, gas engines, refrig- 
eration machinery, air machinery and water 
motors, together with several miscellaneous 
tests on pumps, hoists, lubricants, and electric 
motors. 


Dyke’s Automobile and Gasoline Engine Encyclo- 


pedia, By A. L, Dyke. 1226 pages, 7 by 10 
inches; profusely illustrated. Published by 
the Goodheart-Willcox  Co., Chicago, Ill. 


Price $6. (Bound in American morocco, $7.50.) 
This is the thirteenth edition of Dyke’s well- 
known automobile encyclopedia, This edition is 
enlarged and entirely rewritten, rearranged and 
brought up to date. The book is intended espe- 
cially for three classes of users—the car owner, 
for whom it is a valuable reference book; the 
repair man, who will find in it information on 
every subject relating to automobile and gaso- 
line repair work; and the student who is seeking 
to fit himself for the job of automobile mechanic, 
to whom it is doubtless the most complete text- 
book available. It is safe to say that no yolume 
has as yet been brought out in the automobile 
field that contains within a single binding so 
much information as this work. One of the 
most valuable features of the book is -the index, 
which contains over 14,000 entries. Every sub- 
ject connected with automobile operation or re- 


pairs is treated and is indexed in three ways: 
(1) in relation to the construction of the car— 
that is, with reference to the name of the 
part; (2) in relation to the operation of the ear; 
and (8) in connection with the make of the 
ear, Thus, information on any subject contained 


in the book can be found almost instantly. The 
book contains thirteen principal sections: Assem- 
bly of the Automobile; the Automobile Electric 
Systems; the Storage Battery; Wiring Diagrams; 
Ignition and Carburetion; Tires; Garage and 
Shop Equipment; Repairing and Overhauling En- 
gine and Car; Oxy-acetylene Welding, Commer- 


eial Cars; Tractors; Ford Car and Tractor; and 
Data, Specifications, Horsepower, and Useful In- 
formation. 


NEW CATALOGUES AND 
CIRCULARS 


Laclede-Christy Clay Products Co., St. 
Mo., Catalogue of Laclede-Christy stokers. 


Twin Disk Clutch Co., Racine, Wis. Circulars 
illustrating and describing the model B-1, B-10, 
0-8, and C-6%4 twin disk clutches of the heavy- 
duty type. 


Wagner Electric Corporation, St. Louis, Mo. 
Foider entitled ‘‘Operating Characteristies,’’ call- 
ing attention to the advantages of the trans- 
formers built by the company. 


Climax Engineering Co., Clinton, Iowa. Bul- 
letin 1001, showing typical installations of Climax 
engines in contractors’ machinery, including trac- 
tors, cranes, industrial locomotives, etc. 


R. D, Nuttall Co., McCandless and Harrison 
Ave., Pittsburg, Pa. Booklet 36, containing a 
series of charts on gear design, and bulletin 34, 
entitled ‘‘Industrial Helical Gears.’’ 


Adolph Muehlmatt, Lion Bldg., Fifth and Elm 
Sts., Cincinnati, Ohio. Folder~ illustrating and 
describing the A. M. sensitive drilling machine, 
an electrically driven portable bench drill. 


Link-Bélt Co., Chicago, Ill. Calendar for 1923, 
which can be obtained by addressing the company 
at 910 S. Michigan Ave., Chicago, on a firm 
letter-head. The calendar measures 15144 by 24 
inches. 


Osborn Mfg, Co., Cleveland, Ohio. 
titled ‘‘All in the Day’s Work,”’ 
the problems 


Louis, 


Booklet en- 
indicating how 
of the jobbing foundry may he 
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solved by the aid of roll-over jolt molding ma- 
chines, 


Gas Producer & Engineering Corporation, 
Broad St., New York City. Folder entitled ‘‘On 
Saving Fuel and Money,’’ calling attention to 
the fuel-saving possibilities of ‘‘Galusha’’ gas 
producers. 


New Departure Mfg. Co,, Bristol, Conn. Folder 
entitled ‘‘Adjustability is Liability.’’ The folder 
emphasizes the value of ball bearings for avoid- 
ing the slipping, sliding, wearing, and over- 
heating likely to oceur in ordinary bearings. 


National Acme Co., Cleveland, Ohio. Calendar 
illustrating on sheets for each month the various 
automatic screw machines, threading dies, and 
collapsing taps manufactured by the company at 
its Cleveland and Windsor plants. 


Bausch & Lomb Optical Co., Rochester, N. Y. 
Catalogue illustrating and describing the Bausch 
& Lomb contour measuring projector for inspect- 
ing the different elements of a screw thread or 
the forms of gear teeth, cutters, etc. 


Ingersoll Milling Machine Co., Rockford, Ill. 
Folder illustrating twenty-two different applica- 
tions of Ingersoll milling machines, indicating the 
variety of machines built by the company and 
the wide range of work for which they are 
suitable. 


Dayton-Dowd Co., Quincy, Ill. Catalogue of 
centrifugal pumps dealing with the design, spe- 
cifications, and manufacture of different kinds 
of pumps built by the company, including a num- 
ber of illustrations of installations of Dayton- 
Dowd pumps. 


General Electric Co., Schenectady, N. Y. Bul- 
letin 47002, entitled ‘‘Panels and Supporting 
Framework,’’ covering types of panels, panel 
materials, panel sizes, vertical switchboards, 
framework for vertical panels, grille work and 
bench boards. 


Monitor Controller Co., Baltimore, Md. Cir- 
eular entitled ‘‘Monitor Thermaload Starter,’’ 
illustrating and pointing out the advantages of 
this device. Circular entitled ‘‘It must be Right,’’ 
showing an interesting application of the Monitor 
controller system, 


High Speed Hammer Co., Inc., Rochester, N. Y. 
Circular illustrating and naming the working 
parts of high-speed riveting hammers, making it 
possible to order any part by number. A ecol- 
lection of different types of peens, anvils, and 
drifts are also illustrated and described. 


Crescent Pump Co., 743 Beaubien St., Detroit, 
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Mich. Bulletin 5, illustrating and describing 
Crescent ‘‘Roto-Piston’’ dry vacuum pumps. 
Bulletin 6, illustrating and describing Orescent 
vacuum tools, including chucks, bench blocks, 
hand lifters, suction cups, old-men, and_ rivet 
hold-ons. 

E. C. Atkins & Co., Indianapolis, Ind. Booklet 


entitled ‘‘Atkins Saws in the Shop,’’ illustrating 
and describing a number of the products of the 
company, including hacksaw blades, saw frames, 
metal-eutting saws, metal-cutting machines of 
the draw-cut and of the band-saw type, and band- 
saw blades. 


Logansport Machine Co,, 529 Market St., Logans- 
port, Ind. Catalogue of ‘‘Logan’’ air-operated 
chucks and labor-saving devices, illustrating and 
describing the products of the company, and 
showing a number of applications of air-operated 
chucks and ‘holding devices on turret lathes, 
semi-automatic machines, automatic lathes, en- 
gine lathes, drilling machines, and milling ma- 
chines. 


Racine Tool & Machine Co., 


250) 15th “Sti; 
Racine, Wis. 


Circular describing the Racine por- 


table band saw, duplex type, a combination 
wood- and metal-cutting portable band saw in- 
tended for woodworkers, pattern shops,  tool- 


rooms, trade schools, and metal workers in gen- 
eral. The circular completely describes the ma- 
chine and illustrates its application to different 
classes of work. 


Geometric Tool Co., New Haven, Conn. 
logue of Jarvis high-speed tapping devices, tap- 
ping machine, quick-change chucks and collets, 
and self-opening stud-setter. The catalogue illus- 
trates and describes completely these various de- 
vices. Another catalogue recently brought out by 
the company illustrates and describes the style 
DS geometric screw-cutting die-heads of the self- 
opening and adjustable type. 


Midwest Steel & Supply Co., Inc., 28 W. 44th 
St., New York City. Architects’ and engineers’ 
data book of Midwest steel sections for overhead 
shafting supports, and for anchorage of piping, 
eables, monorails, car tracks, and various other 
equipment. This data book contains 53 pages. 
8% by 11 inches, giving illustrations, tables, and 
text matter descriptive of. the uses of the Mid- 
west box-rails, L-rails, and steel stringers. 


Sebastian Lathe Co., P. 0. Box 729, Cincinnati, 
Ohio. Catalogue 27, illustrating and describing 
the various types of lathes built by the company, 
including cone pulley and geared-head quick- 
change lathes, as well as gap lathes, and also 
stud and manufacturing lathes. Various attach- 
ments are also illustrated and described, includ- 
ing taper attachments, draw-in attachments, 
turret attachments. and milling and gear-cutting 
attachments. 


Cata- 


December, 1922 


Lodge & Shipley Machine Tool Co., Cincinnati, 
Ohio. Catalogue entitled ‘‘Hxamples of Turning 
on the Lodge & Shipley Manufacturing Lathe,’’ 
showing the possibilities of an engine lathe, 
fitted with attachments for manufacturing pur- 
poses. The catalogue describes the Lodge & 
Shipley manufacturing lathe in detail, and con- 
tains illustrations showing a large number of 
tooling equipments for different classes of work 
made from photographs taken of actual set-ups. 


Mitchell Engineering Co., Springfield, Ohio. 
Bocklet entitled ‘‘A Way to Reduce Polishing 
and Buffing Costs,’’ illustrating and describing 
the company’s polishing and buffing lathes, in- 
cluding the No, 5 double-spindle machine, which 
is so arranged that the spindle at each end of 
the machine is run independently of the other. 
In this machine the spindles may be run at any 
speed required, irrespective of the speeds obtain- 
able from the variable-speed motor. 


Minneapolis Heat Regulator Co,, Minneapolis, 
Minn. Circular illustrating and describing the 
Minneapolis thermostatic relay switch, a new 
type of switch for the thermostatic control of 
motors, electric heating units, and other electrical 
circuits. This switch has been developed particu- 
larly for use in the automatic control of oil- 
burning and refrigerating devices, but it has also 
a wide range of usefulness for the starting and 
stopping of motors according to temperature 
changes, and also for remote control work. 


Cutler Steel Co., Pittsburg, Pa. Bulletin 221, 
describing ‘‘Duraloy,’’ a chrome-iron alloy in- 
teuded for any purpose where resistance to oxi- 
dation, corrosion, and abrasion is important. 
This alloy is of particular value for furnace parts 
and heat-treating equipment, such as annealing 
and carburizing boxes, baskets, lead pots, and 
pyrometer protection tubes. It also finds general 
employment in chemical plants and for pumps 
where resistance to corrosion is of importance, 
and for extrusion and drawing dies and other 
parts where abrasive resistance is of value. 


Link-Belt Co., Chicago, Philadelphia, and In- 
dianapolis. General catalogue 400, embracing 
the entire line of the company’s products, con- 
taining 832 pages, cloth-bound. In addition to 
the Link-Belt line, the products of the H, W. 
Caldwell & Son Co.’s plant of the Link-Belt Co. 
are also covered. The catalogue includes chains 
and wheels, power transmission machinery, bear- 
ings, hangers, gears, clutches, pulleys, sheaves, 
elevator boots, buckets and casings, helicoid and 
other conveyor equipment, steel apron conveyors, 
belt conveyors, boiler plant equipment, coal tipple 
equipment, coal storage equipment, locomotive 
coaling stations, car loaders, 
electric hoists, overhead cranes, 
foundry conveyors, and equipment for numerous 
other installations in various industries. 


W. S. Rockwell Co., 50 Church St., New York 
City. Booklet entitled ‘‘Elements of Industrial 
Heating.’’ The purpose of this booklet is to draw 
attention to the essential factors governing the 
quality and cost of products subjected to the 
action of heat in the process of manufacture, and 
the selection and use of equipment and source 
of heat necessary to produce better results at 
lower cost. The influence of heat on the quality 
and cost of practically all manufactured products, 
and the comparatively inefficient methods in 
general use, indicate the necessity of developing 
a broader view of the industrial heating problem. 
The book is really an educational treatise on the 
subject, in that it deals with and contains an 
unusual amount of information on the design of 
different kinds and types of furnaces and kindred 
subjects. 

Bullard Machine Tool Co., Bridgeport, Conn. 
Operator’s Handbook for the Bullard Mult-Au- 
Matic. This book of 93 pages, 6 by 9 inches, 
contains complete instructions for operating Bul- 
lard Mult-Au-Matics, every effort having been 
made to make these instructions complete and to 
cover every unit and function of the machine thor- 
oughly. The Mult-Au-Matie comprises six in- 
dependent individual machine tool units inecor- 
porated in one, and coordinated in operation 
through the introduction of automatic control. A 
full understanding of the construction, function- 


friction hoists, 


ing. adjustment, and care of the various units 
will add materially to the productive capacity 
of an installation of these machines, and this 


handbook is intended to make clear every point 
on which the operator or user would require in- 
formation. The book is profusely illustrated, 
and a simple and direct style has been used, 


Brown &. Sharpe Mfg. Co., Providence, R. I. 
Serew machine catalogue 23 G, containing 197 
pages, 6 by 9 inches, descriptive of the Brown & 
Sharpe complete line of automatic, wire feed, 
and plain screw machines, attachments, and tools. 
A new arrangement has been followed in this edi- 
tion of the catalogue, the detailed descriptions 
of the machines being presented in the first part 
of the book, and condensed tables. of general 
specifications in convenient form for comparative 
purposes following, Next in order are given 
complete specifications of all styles and sizes of 
machines. This grouping of specifications in one 
section instead of having them _ distributed 
throughout the descriptive matter is an advantage 
in that it enables the reader to find any desired 
specification readily. The catalogue contains a 
large number of illustrations, showing the differ- 
ent styles of machines, as well as detailed views 
of the various parts and attachments. 
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Sectional Blanking and Piercing Dies 


Advantages of Sectional Dies and 
Methods Used in their Construction 


stamping die over the solid die. In making repairs 

on dies of this type, it is only necessary to remove the 
‘damaged section and replace it with a new part. Other 
things being equal, this is a decided advantage. Further- 
more, difficulties encountered in hardening a large solid 
die-block are not met with in the case of the sectional die; 
and each section can be accurately ground and fitted after 
hardening, thereby correcting errors due to distortion iu 
hardening. In this way, each section can be made identical 
with every other. In the case of solid dies, errors due to 
distortion produced by the hardening process are exceed- 
ingly difficult to correct. 

The accuracy that can be obtained in making sectional 
cies is also of importance. In order to finish the slots in 
the solid die accurately, a great deal of difficulty and con- 
siderable expense are involved. In fact, the inaccessibility 


(F stempin advantages are claimed for the sectional 


By FRED R. DANIELS 


The illustration Fig. 1 shows the construction of a typical 
combination sectional die. The design of the stator stamp- 
ing produced in this die is indicated in the plan view at the 
right, and the punch and die sections are shown separately 
at the left. 


Sectional Die Construction 


The die sections A and punches B (there are twenty-five of 


*' each), are fastened by machine screws to plates CO and D. 


The die sections fit around a central die bushing ZH, and 
a spacer ring Ff is ured to build up the die to the level of the 
fastening lugs on the sections, thereby furnishing a locating 
surface for the soft steel shrink ring G which is assembled 
around the die sections. By making this ring of unhardened 
steel, it may be faced off when the length of the die sections 
has been reduced by grinding to such a degree that there is 
no longer space for the blanking stripper plate A to operate. 


of the surfaces to be finished 
in a solid die adds to the 
cost of manufacture sufficiently 
to balance, in large measure, 
the expense incident to finish- 
ing every member of a sec 
tional die. 

It is also said that with the 
sectional construction the dies 
can be made thicker than when 
made solid, which allows for 
many regrinds and greatly in- 
ereases the life of the dies 
The sectional construction is 
incorporated in the combination 
blanking and perforating die 
illustrated in Fig. 1, as well as 
in the single-action follow-die 
shown in Fig. 2. Both of these 
_ Were made by William P. Stein 
& Co., Rochester, N. Y., whose 
manufacturing methods are de- 
scribed in this article. 


Sectional dies are used extensively in the pro- 
duction of armature laminations for electric 
motors and generators, and are also applic- 
able to the manufacture of other classes of 
stampings containing a large number of per- 
forations. The only essential difference in de- 
sign between the sectional lamination die and 
the solid die is that the punch holes in the 
sectional die are formed by sections arranged 
radially and accurately fitted and assembled 
on a plate. _ These assembled sections form 
the lower die member; the punches, also 
assembled on a plate, are aligned with the low- 
er die, as in sub-press construction. The pres- 
ent article describes methods used in manu- 
facturing sectional blanking and piercing dies. 


This plate strips the blanked 
stock, and is operated by a 
knock-out mechanism. on the 
press through the medium of 
plate J and the rods extending 
from it through to the strip- 
per dH. 

The blanking die J is fast- 
ened to the upper die member 
by bolts passing through the 
multiple punch-plate D and 
the plate that carries center- 
punch Kk. This die has a 
working clearance for punches 
B. The descent of the press 
ram causes the blanking die to 
depress stripper H as it blanks 
the stock, at the same time that 
the punches perforate the 
stock and enter the lower dis 
openings. The scrap from the 
perforating operation is ejected 
by positive knock-outs which 
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Fig. 1. 


operate in the lower die openings, and the scrap from the 
center hole drops through the die. 

Center-punch K is surrounded by a soft steel punch strip- 
per L, which operates freely over the center-punch as well 
as over the punches B. Its purpose is to eject the stator 
stamping from the upper die member, and it is operated by 
the upper knock-out on the machine. The pins that back up 
this stripper extend through the center-punch. plate and 
are of such length as to allow an air space between the 
punch-plate and the stripper. As the punches and the die J 
are reduced by grinding, it becomes necessary, of course, to 
shorten these pins in order to bring the face of stripper UL 
into the same plane as the ends of the punches and die. 
The punch-block and the die-block are made of cast iron 
or soft steel, and are aligned by means of four sub-press 
posts. 

It should not be necessary to describe in detail the con- 
struction of the follow-die shown in Fig. 2, except to state 
that the part that is of sectional construction is identical 
‘with the combination die, and that the blanking is performed 
separately in the die at the left. For locating the perforated 
stock in the second 
position, after the 
multiple punches 
have first operated, a 
post A enters the 
central hole while 
the second series uf 
perforations is being 
made. Then the stock 
is advanced to the 
third position for 
blanking. During 
this and all subse- 
quent operations, the 
stock is properly lo- 
cated by post A and 
the centering punch 
in blanking punch B. 
In this illustration 
the perforating 
punches C are shown 
conventionally; how- 
ever their actual ar- 
rangement is very 
similar to that illus. 
trated in Fig. 1. 

In the manufac: 
ture of sectional dies 
the principal opera 


Fig. 2. 
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Follow-die in which the Perforating Die is of Sectional Construction 


January, 1923 


PLAN OF LOWER DIE Machinery 


Sectional and Plan Views of Compound Blanking and Perforating Dies of Built-up Construction 


tion is grinding, and little else of mechanical interest is 
involved. In the plant of William P. Stein & Co., the 
punches and the die sections for lamination dies are made 
from a high-carbon water-hardening tool steel having a 
earbon content of from 1.30 to 1.40 per cent. This material 
is used on account of the extreme hardness and durable 
quality which it has when properly hardened and tempered. 

The bars of steel are cut to the required length to form 
the die section and punch blanks, and are then milled to 
shape. Fig. 38 illustrates the form-milling operation by 
means of which the contour surfaces of the die sections 
(see Fig. 1) are produced. The operation is an ordinary 


one, and consists of locating the sections at the proper angle, . 
which is done by employing a universal milling vise with - 


dial adjustment. A No. 2 Cincinnati universal milling ma- 
chine and a formed milling cutter are used for this opera- 
tion. 
for grinding. Before hardening, both the die and punch 
bianks are drilled and tapped at one end for machine screws 
by means of which they are fastened to the plate that holds 
them in the die and during certain grinding operations. 

These holes are lo- 


plates which fit on 
the end of the sec- 
tions and are located 
by small pins posi- 
tioned according to 
the sectional shape 
of the work. 

Some manufactur- 
ers do not advocate 
the use of a water- 
hardening steel for 
dies, principally on 
account of the diffi- 
culty encountered in 
hardening, but in the 

- case of a_ sectional 
die where distortion 
can be corrected by 
grinding all over, the 
experience of Will- 
liam P. Stein & Co. 
has shown that a 
water-hardening steel 
is superior to any 
other. The engineers 
of the company state 
that motor builders 
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An allowance of 0.0075 inch on each surface is made. 


cated by bushing~™ 
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January, 1923 


Fig. 3. Form-milling the Sides of the Die Sections 


using these sectionat dies report that from 50,000 to 100,000 
motor stampings have been produced with one set of dies 
without regrinding. Furthermore, the length of the die 
sections permits grinding away about 114 inches of metal, 


which, under normal conditions, removing about 1/64 inch - 


per grind, would be equivalent to ninety-six regrinds. From 
this statement of the manufacturers. it will be seen that the 


. production from one set of sectional dies may easily run into 


the millions. 

Handling of the parts in the fire, in quenching and tem- 
pering, must of course be done by experts. In general, the 
steel is heated to about 1450 degrees F. and quenched in 
brine, which gives extreme hardness, but which sets up a 
severe molecu:ar strain in the material. To relieve this 
strain, the work is tempered in oil at a temperature of 425 
degrees F. for approximately thirty minutes. Any distortion 
resulting from heat-treatment is immaterial, at this stage 
of manufacture, as this is afterward corrected by grinding. 
Each part must pass a scleroscope hardness test before de- 
livery to the grinding department. Not only is it important 
that the proper degree of hardness be obtained, but also 
that each punch and die section in a die have the same 
hardness. It will be readily understood that if any one of 
the sections is not as hard as the others, a vulnerable spot 
is produced which wears quickly and consequently greatly 
shortens the life of the dies. 
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Fig. 4. Grinding Angular Sides of Die Sections 


Close Grinding Limits Necessary 


The grinding of the punches and die sections is essentially 
the same for both the compound and the single-action dies. 
Tn beth cases, the hardened parts are ground all over 3c 
that each section and each die is a duplicate of each other 
within a limit of 0.0001 inch on every dimension. Between 
each punch and each die opening, a working allowance is 
made, equal to 5 per cent of the thickness of the stock from 
which the stampings are made. That is, for a stamping 
0.020 inch thick, there would be a theoretical space all around, 
between the punches and die sections, of 0.001 inch. On 
the single-action push-through die, where no ejectors are 
provided for removing the scrap from the dies, it is neces- 
sary to have a slight taper in the die openings. Accord- 
ingly, each section going into a die of this kind is ground 
to produce a hole having a taper of about 0.004 inch per 
inch of length; that is, 0.002 inch per inch on both contour 
surfaces of every die section. In other respects, the grinding 
operations on both the combination and push-through dies 
are the same, 

The die sections and punches are held on swivel magnetic 
chucks during grinding, which must be accurately set at 
the proper angle. This setting is important, as often twenty- 
five or more sections are used in a die and errors in the 
included angle of die sections accumulate rapidly, resulting 


Fig. 5. Grinding the Flat Surfaces of the Die Sections 


Dressing the Wheel before grinding Radial Surfaces 


Fig. 6, 
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Fig. 7. Cradle Fixture in which the Radial Surfaces of the Punches 


are ground 
in either an over-size or an under-size stamping and other 
inaccuracies which it is almost impossible to predetermine. 
Fig. 4 illustrates the method of setting the swivel magnetic 
ehuck to the correct angle. An approximate setting can ve 
obtained by means of the graduated scale on the chuck, 
but this does not give the necessary degree of accuracy. 


Establishing Angularity of Working Surface for Grinding 


The angular setting of the swivel chuck is obtained by 
the supplementary use of a sine angle plate, .a dial indicator, 
and precision gage-blocks. A Walker magnetic chuck is 
used, the working surface of which is set at the approximate 
angle by means of the graduated dial. If it is assumed 
that there are twenty-five die sections, then the included 
angle between the sides of each section will be 360 ~ 25, or 
14 degrees 24 minutes. The sine angle-plate, shown on the 
magnetic chuck in the illustration. Fig. 4 is then set to 
this angle. 

It will be seen that there are two hardened and ground 
measuring plugs on the angle-plate. These are located a 
unit distance from the center on which the T-slotted table 
swivels. Measurements can be taken from the under side of 
shelf A over either of these measuring plugs, according to 
whether the sine of the angle or the sine of its complement 
is being used in the calculations (the sine of the comple 
ment angle will, of course, be the same as the cosine of 
the angle.) 

Since the distance from the center of rotation of the 
table to the outer periphery of each of the two plugs is 
unity, then a measurement taken from the shelf over plug B 
will give the sine of 14 degrees 24 minutes, if the distance 
from the center of rotation to the under side of shelf A is 
subtracted. If the latter distance is known to be 1 inch, 
then the measurement over the plug should be 1.24869 inches. 
Similarly, if the measurement is taken over plug C, the 
cosine of the angle will be obtained, and the correct meas- 
urement would be 1.96858 inches. To obtain either of these 
measurements, the holder furnished with precision gage- 
blocks can be readily set to caliper the required measure- 
ment. In adjusting the working surface of the sine angle- 
plate, a telescopic adjusting screw D is employed, and after 
the measurement has been obtained the position is secured 
yy means of a lock-screw. 

A dial indicator is then clamped in any convenient posi- 
tion, as for example, to the wheel guard, while the indicator 
point is permitted to ride on the table of the angle-plate 
as the machine table is manipulated. Errors in the original 
setting of the magnetic chuck are then noted and car- 
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rected. The dial indicator used in this work is graduated 
to ten-thousandths inch, so that very slight errors in the 
setting of the magnetic chuck can be detected. 


Grinding the Die Sections 


The setting of the magnetic chuck at the correct angle 
establishes a working surface from which the desired accu- 
racy in the included angle of die sections and punches can 
be obtained, but expert workmanship is required to produce 
this result. The grinding of the sides of the die sections 
is illustrated in Fig. 5. For this operation a No.2 B&93 
surface grinder, equipped with a Walker swiveling magnetic 
chuck and a No. 80-I Norton alundum wheel is used. A 
square-faced wheel is used for grinding the angular sides, 
the surfaces M, Fig. 1, and the surfaces forming the fit for 
the tongue 7’ on the punch section. 

In grinding the surfaces forming the rounded end of the 
die openings, the same set-up is used, but the grinding wheel 
is dressed to the proper radius to give the desired curvature. 
The preparation of the wheel for this operation is illustrated 
in Fig. 6, where a radius grinding-wheel dresser, employing 
2 diamond tool, is being used. The length of radial adjust 
ment of this tool permits dressing the wheel to any radius 
within the limitations of the tool. This grinding operation 
is performed on a No. 2 B & §S surface grinding machine 
equipped with a swiveling magnetic chuck. Next the outer 
and inner circ»lar surfaces of the sections are ground, after 
they have been properly attached to a retainer plate. These 


- operations are performed on a No. 13 B & § cylindrical 


grinder using a No. 60-I Norton wheel. 
The die sections have thus been ground all over, and, 
after 


tour surfaces to produce a working clearance for the punches. 
If the dies are of the single-action push-through type, the 
finish grinding operation produces a taper hole, and in 
locating the work the set-up shown in Fig. 5 is used, but 
one end of the sections is raised with a shim of proper 
thickness. The section shown on the chuck is 1 inch long 
and a shim 0.002 inch thick is used when grinding the taper; 
thicker shims are used under die sections of greater length 
to give the same rate of taper. Die sections for combina- 
tion dies form straight holes, and for such dies the finish- 
grinding produces a working clearance for the punches of 
o> per cent of the stock thickness. The finish-ground sac- 
tions, still magnetized, are wrung_together after grinding, 
and a master punck is used as a plug to gage the hole 
formed by every pair of sections. 


Vig. 8, 


Grinding the Punches to fit the Die Ring after assembling 
in the Punch-plate 


inspection, are returned to the grinding machines ~ 
where finish-grinding cperations are performed on all con- 
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Grinding the Punches 


The sides of the punches are usually angular, as shown 
in Fig. 1, and they are ground on a swivel magnetic chuck. 
For grinding the radii at the ends, a swivel-block fixture 
is used in the manner indicated in Fig. 7. Two punches 
are shown lying on the table of the No. 2 B & S surtace 
grinder that is used in this operation. The fixture is held 
on a magnetic chuck and carries a cradle mounted between 
centers, on which the punches may be located, resting against 
two pins and secured by a clamp. The operator rocks this 
cradle back and forth as the table reciprocates until the 
radius being ground becomes nicely blended with the 
angular sides of the punch. 

The swing of the cradle is limited by two adjustable 
stops, one at the front shown at A, and a similar one at the 
rear. By simrly adjusting these stops, all punches in a set 
may be ground alike, with a continuous even surface joining 
the sides. The radii on each side of the tongue at the 
opposite side of the punch are also ground in this fixture. 
The wheel has a square face, and by proper adjustment a 
sharp corner can be maintained at the root of the tongue 
adjoining each radius. For these operations a No. 80-I 
Norton alundum wheel is employed. 

Another operation on the punches, which is indispensable 
for the efficient operation of the dies, is grinding the periph- 
eries after they have been assembled in the punch-plate. 
This operation is performed on a No. 13 B & § cylindrical 
zrinder, as illustrated in Fig. 8. A No. 60-I Norton alundum 
wheel is used, and the setrup is similar to that used in 
grinding the assembled die sections; in this case, however, 
the die sections are ground on both the outer and inner 
circular surfaces, the inner surfaces subsequently being 
fitted around the center die bushing FZ, Fig. 1. In grinding 
‘the punches to fit the die ring through which they operate, 
a clearance of 0.0075 inch is provided, that is, the diameter 
is ground 0.015 inch less than the diameter of the die ring. 


Operations on the Punch Stripper 


The soft steel punch stripper L, Fig. 1, works over the 
punches, and the holes in it must, of course, be accurately 
spaced and provided with proper working clearances. The 
slots are located by first drilling a series of holes, using a 
dividing head to space their location accurately. A broach 
of special shape is then used to finish these holes, the work 
being performed on an arbor press. After broaching, the 
holes are slotted open at the periphery of the stripper, as 
illustrated in Fig. 9. The swivel fixture on which the strip- 
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Fig, 9. Slotting the Stripper to accommodate the Key Section 
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Fig. 10. Fitting the Die Sections preparatory to shrinking on 


the Retainer Ring 

per is seated during the operation is rotated from hole to 
hole in locating the tool centrally in each broached slot. 
The operation is performed on a No. 2 Cincinnati universal 
milling machine equipped with .a slotting head, and the 
work is fed backward past the vertically reciprocating cut- 
ter by hand. Accurate spacing is the main consideration 
in machining these slots and the assembled punches serve 
as a gage. However, there is considerable leeway in regard 
to the clearance for the punches. 


Final Bench Work and Assembling 


After all the die sections have been carefully ground, 
they are delivered to the bench where the final assembling 
and fitting is done. The center bushing, which is a hard- 
ened and ground steel member, is then fastened to the 
plate on which the circular surfaces were ground, and each 
die section is carefully stoned and fitted around this bushing 
by hand. This operation is illustrated in Fig. 10. After 
the sections have been fitted, the die openings are matched 
up with the assembled punches, and the die sections fastened 
to the plate. This operation. is of the highest importance, 
as the efficiency of the die depends largely on the skill with 
vrhich the die sections are finally assembled. 

After the sections have been fastened to the plate, a soft 
steel shrink ring, shown lying on the bench, is shrunk over 
the die sections. This die ring is sufficiently narrow to 
allow space for the operation of the blanking stripper plate 
H, Fig. 1, and is made of machine steel so that it can be 
faced off as the dies are ground down in sharpening. The 
blanking die ring J is a carefully hardened and ground 
member assembled over the punches and fastened to the 
upper die-holder by bolts, as shown in the sectional view. 


* * * 


In connecticn with the presidential address of Dean 
Kimball of the College of Engineering of Cornell University 
before the American Society of Mechanical Engineers, on 
the future leadership of the engineer in the world of affairs, 
it is interesting to note that the Carnegie Institute of 
Technology has made an investigation as to the positions 
now occupied by graduates of the institute. This investi- 
gation indicates that approximately 67 per cent of the 
graduates between 1908 and 1921 are now engaged in com- 
mercial or managerial work, which is substantial proof of 
the need of commercial training in engineering college 
courses. The majority of engineering graduates use their 
technical education as a means of entering commercial or 
managerial work. 
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STANDARDIZATION OF NUTS AND BOLTS 


By ANDREW J. SCHWARTZ 


The urgent need for standardization of nuts and bolt 
heads was discussed in April, 1921, MACHINERY, on page 791. 
At that time an appeal was made for a single standard 
for the width across flats, or the “short diameter’ of bolt 
heads and nuts, since, as pointed out in that article, there 
are now seven standards of widths in actual use. There 
is a wide divergence in these standards; for example, in 
the table published in the preceding article it will be seen 
that in the case of a 54-inch diameter bolt head or nut, there 
is a difference of 3 inch in the short diameters of the largest 
and smallest of these standards. 

The writer has since given the subject further study and 
bas reached the conclusion that the standard width of bolt 
and’ nut adopted by the Society of Automotive Engineers 
should be taken as an international, or at least a national 
standard. These proportions of nuts and bolt heads are 
used almost exclusively in automobile engines, and their 
reliability has been thoroughly tested under severe condi- 
tions in aircraft construction. Furthermore, the saving in 
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Diagram used in investigating Standards for Nuts and Bolts 


material that can be effected by using smaller sized bar stock 
in the manufacture of bolts and nuts, as well as in the 
number of wrenches, is considerable. 


Coarse-pitch Threads Give Ample Strength 


Some manufacturers would adopt the S. A. E. standard 
width of head, but object to the fine threads that go with 
this standard. It can be mathematically shown, however, 
that if the coarser pitches of U. S. standard threads are 
used in §. A. E. standard nuts, the latter will still have 
ample strength, as compared with the bolt. A nut may 
fail from two common causes—from the threads stripping, 
and from the nut bursting. 

In considering the strength of the threads to resist strip- 
ping, it is necessary that the depth of the nut be so estab- 
lished that the shearing strength of the threads will at 
least equal the tensile strength of the bolt. As the shearing 
strength of the steel is about 4/5 the tensile strength, the 
cross-section of the V-threads at the minor diameter of the 
bolt—that is, the area of the cylinder produced by stripping 
the V-threads at the root—should be to the cross-section 
area of the bolt in the ratio of 1 to 0.8. But since the top 
‘and bottom of the U. S. standard screw thread has a flat 
equal to 1% the pitch, only % of this cross-section of the 
thread is effective to resist shearing. 
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Referring to the accompanying illustration, H represents 
the thickness or height of nut, and d@ the nominal diameter 


of the bolt. From the preceding statements we have the 
following: 

7a? 4 q 

eS SS NE 

4 5 8 
or 


0.25 d—0.70 H and H=0.357d 


This formula shows that, provided we have a nice fitting 
thread, if the thickness of the nut is approximately three- 
eighths the diameter of the bolt, it will be sufficiently strong 
to resist stripping the threads. 

All threads, however, are not perfect so that the thread 
is not in shear but rather is in effect, a beam fixed at one 
end with the load some distance out. Consequently, allow- 
ing for poor workmanship and fit, we may say that a nut 
that is one-half instead of three-eighths the depth of the 
bolt diameter will be ample to resist stripping the threads. 


Diameter of Nut to Resist Bursting Load 


If we analyze the combined axial and radial pressures 
which cause a nut to burst, we can show mathematically 
what diameter of nut will be sufficient to withstand the 
forces that tend to burst it. 

In the stress diagram shown at the right in the illustra- 
tion, P represents the load on the nut and F the resultant 
radial pressure. The calculations show that 

2f X 0.7d tan 30 deg. 2D? + d@ 
8S Xi 
12H ( D—@a ) 

in which 
S =unit tensile stress in nut; 
f=unit tensile stress in bolt; 
= diameter of bolt; 
D = distance across flats; and 
H = height of nut. 

But the unit tensile stress f in the bolt should equal that 

in the nut, so that 


1.4d tan 30 deg. (2 ae z) 
eee eee ————s 


12H bh a 


from which 
12H + 1.4d tan 30 deg. 
Dey J pia hid 


12H —2.8d tan 30 deg. 


We will now substitute numerical values for a one-inch 
diameter bolt in the foregoing formulas and derive the dis- 
tance across flats (1) when the height of the nut H is equal 
to % d; and (2) when it is equal to d. 

When H equals 4d: 


6 + 1.4 X 0.5773 
Diz a,| = 1 inches (nearly) 
6 — 2.8 X 0.5773 


When H equals d@ (present U. S. standard): 
12 +1.4 X 0.5773 
D = da. | ———_———_- 


—=1.11d or 1% inches (nearly) 
12 — 2.8 X 0.5773 

The present U. S. standard for the distance across flats 
of nuts for l-inch diameter bolts is 154 inches, instead of 
1% inches. 

The effect of friction, which will lessen the radial pressure 
F, has not been considered in arriving at these results, but 
this will have a tendency to reduce rather than increase 
the diameter of the nut. It will be seen that the short 
diameter of the nut should vary proportionately with the 
Leight H, and need be only % to 4% greater than the nominal 
diameter of the bolt to prevent bursting. 

Taking everything into consideration, the author is of 
the opinion that the width across flats, or the short diameter, 
and the height of the U. S. standard nut should be reduced 
to the sizes and standards now used and recommended by 
the Society of Automotive Engineers. 
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Electric Stop for Drawing Presses 


By GEORGE W. WILDER 


was designed for use on Farrel roll-feed double-action 

presses which were. employed in the production of 
screw shells such as are used on incandescent electric lamp 
bulbs and sockets. Each press was equipped with a gang 
or multiple die designed to blank and draw five shells at 
one stroke. In drawing the shells from 0.010-, 0.008- and 
0.006-inch metal it occasionally happened that the bottom 
of a shell would be pushed through, as shown in Fig. 1. 
If the press was not stopped immediately when this occurred, 
the scrap shells would pile up on the die, frequently stop- 
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Fig, 1, Shell Blanking and Drawing Die equipped with Electric Stop 


ping the press. In such cases it was necessary to employ 
a long lever to release the dies. The dies were often broken 
or otherwise made unfit for future work as a result of this 
treatment. 

The electric stop eliminated this trouble by automatically 
stopping the press whenever the bottom of a shell pushed 
through, thus making it possible for one operator to attend 
four presses, where it had previously been necessary to have 
an operator for each press. An electric bell was also placed 
on the presses so that the operator’s attention would be 
called to a machine as soon as it stopped. The construction 
of the automatic stop is as follows: A collar B, Fig. 1, is 
attached to each of the gang punches, and held to the push- 
pin A by a threaded dowel-pin C. This collar is designed 


to make contact between the brass springs H and L when 
the bottom of the shell is pushed through. Spring H is 
fastened to a brass block G, which is grounded on the press 
through the cutting punch-holder Ff. Spring LZ is prevented 
from grounding on the cutting punch-holder by the fiber 
blocks J and I. In order to prevent the screw that holds 
blocks J and 7 in place from making a short circuit between 
the punch-holder F and the contact L, an insulating bush- 
ing S was made of fiber and the screw inserted through 
this bushing. At the outer end of spring Z is placed a 


terminal post K to which is fastened a wire. This wire, 
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Fig, 2. Make-and-break Contact Device used with Press Stop 


in turn, is connected in series with contacts Z on the other 
four punches of the same press as indicated in Fig. 4. 


Make-and-break Contact Device 


Each press is also equipped with a make-and-break device, 
such as shown in Fig. 2. This device is provided with a 
plunger-holder A fastened to the blanking slide by the bracket 
C. When the slide is down within 1/16 inch of the bottom 
of the stroke, the spring-actuated plunger G makes contact 
with the brass plug D which is held in the fiber insulating 
block E£. The fiber block is fastened to the frame of the 
press by the bracket F. By completing the circuit in this 
way, the electrically operated latch shown in Fig. 3 can be 
tripped only when the press is within 1/16 inch of the 
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bottom of the stroke. The plunger-holder A is adjustable, 
however, so that this distance can be decreased or increased, 
as the nature of the work may require. 

The rod that connects the clutch key and treadle of the 


press was replaced by the tripping mechanism shown in > 


Fig. 3. The clutch trip lever U is connected to the lever W 
by rod V. The treadle is also connected to lever W by rod X. 
When the treadle is pressed down by the operator’s foot in 
starting the press, lever W is caught and held under roll 
Y on the electric latch. The clutch trip lever U is thus 
drawn down so as to clear the clutch key. When the latch 
is released, the levers fly up into the position shown by the 
dotted lines. The clutch trip thus engages the key and 
stops the press. If it is desired to stop the press without 
releasing the electric latch, all that is required is a slight 
pull on the hooked end of lever W which has an elongated 
hole.in it that permits a lengthwise movement of about 
36 inch. 


Operation of Stop 


The operation of the stop is as follows: Referring to 
Fig. 1, the metal is fed under punch O which cuts the blank 
and holds it in the drawing die P; drawing punch D then 
descends and draws the shell. If the bottom of the shell 
is not pushed out, the press continues to operate. The 
make-and-break device shown in Fig. 2 makes a contact 
when the blanking slide is down within 1/16 inch of the 
bottom of its stroke and continues to maintain this contact 
until the slide is moved upward about 1/16 inch on the 
return stroke. The press is so timed that although the 
drawing slide has a longer stroke, both slides start upward 
together and maintain the same speed for about 4 inch 
of the upward stroke. C 

It is clear, then, that if the bottom of the drawn shell 
is not pushed out, the push-pin A, Fig. 1, will be held flush 
with the bottom of the drawing punch. Pin A must project 
from the punch end about % inch in order for collar B to 
make contact with springs ZL and A. -As the drawing 
slide returns, the shell is stripped from the drawing punch 
by the bottom of the die P, and before the push-pin can 
drop so that it projects 4% inch below the punch, the con- 
tact made by the make-and-break device shown in Fig. 2 is 
broken. It requires a movement of only 1/16 inch to break 
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Fig. 3. Press Clutch Trip operated by Electric Latch 
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Fig. 4. Wiring Diagram of Electric Stop System on Gang Punch 


the contact so that it is impossible to trip the press auto 
matically until contact is made again at the end of the 


‘next downward stroke. 


If the bottom of the shell is pushed out on the drawing 
stroke, push-pin A is permitted to drop and the collar B to 
make contact with the springs H and L, which results in 
releasing the electric latch Y shown in Fig. 3. When the 
electric latch is released, the tripping levers on the press 
take the position shown by the dotted lines, causing the 
clutch trip to throw out the clutch and stop the press before 
another revolution is made. Some difficulty was experienced 
at first from the lubricant used on the metal being forced 
into the contacts and causing short circuits. A rubber 
washer WN, Fig. 1, placed in the punch-block F prevented the 
lubricant from reaching the contact points and thus elim- 
inated this trouble. 

When the end of a roll of metal is reached, the contacts 
act in the same way as when the bottom of the shell is 
pushed out, and stop the press. The maximum production 
of 280,000 shells per day was reached and maintained by 
each of the four presses equipped with this stop, for a period 
of over four weeks. The presses were operated ten hours 
per day at a speed of 105 revolutions per minute. The aver- 
age shutdown time for each press was one hour per day 

during the period of four weeks. 


* * * 


ELECTRICAL DEVELOPMENTS 
IN 1922 


One of the tendencies in the electrical 
field in 1922 was the increase in the size of 
individual units for generating electric 
power. The maximum size reached for 
steam turbine generators was 62,500 K. V. A. 
The size of hydraulically driven generators 
was increased to 65,000 K. V. A., one of this 
size being built for the power developments 
at Niagara Falls. The largest transformers 
ever built are now under construction; these 
are 80,000 K. V. A. units for use in connec- 
tion with 220,000 volts circuit. Oil circuit 
breakers of capacities greater than in the 
past have been designed, the largest so far 
built having an interrupting capacity of $00 
amperes at 220,000 volts. Important ad- 
vances have also been made during the year 
in the application of automatic control equip- 
ment. The largest fully automatic single- 
unit hydro-electric station built during the 
year consists of a 5000 K. V. A., 2300-volt, 
60-cycle hydraulically driven generator. In 
the electric railway field the outstanding 
feature of the past year was the renewed 
interest in railway electrification. 
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Grinding Large Cylinders 


cylinders is common, cylinders of large size, such as 
are used in stationary steam and gas engines and 
pumps are not generally finished in this way. However, in 
the cylinder regrinding plant of the Houpert Machine Co., 
Long Island City, N. Y., large stationary engine and pump 
cylinders are ground on the cylinder grinding machine 
illustrated in this article. The machine is made by Mayer 
& Schmidt of Germany, and the two views, front and rear, 
show it set up for regrinding a steam cylinder for a Worth- 
ington duplex hydraulic pump. These machines have a 
capacity for handling cylinders up to 32 inches diameter 
of bore and 80 inches long; the one shown is of medium 
size, however, being 20 inches in diameter and 44 inches 
long. For this job a grads 
36 H crystolon wheel, 14 
inches in diameter and 34- 
inch face width was used. 
The machine spindle has 
a planetary motion, and iis 
radial feed and longitud- 
inal traverse are automati- 
cally controlled. The ma- 
chine differs from familiar’ 
types of American-made 
cylinder grinding ma- 
chines, first, in regard to 
its massiveness and capac- 
ity, and, second, in the 
arrangement of the grind- 
ing head and work-table. 
The grinding head, or 
wheel-head, is moved on 
the ways of the machine, 
while the work is held sta- 
tionary on the table, which 
is directly the reverse in 
the operation of American- 
made cylinder grinders. 
A maximum throw of 
1% inches is obtainable by 


Bieiscers the practice of grinding automobile engine 


Fig. 1, 


tric. This important part of the machine consists of a 
long tapered arm F, Fig. 1, which is bolted to a sleeve con- 
tained within the wheel-head housing. The spindle that 
carries the grinding wheel extends through the arm and 
the sleeve, and is mounted on ball bearings. The sleeve 
inside the housing is located at an angle with the longitu- 
dinal center line of the machine, and the exterior surface 
of the sleeve forms an incline on which a wedge member 
is advanced to move the spindle radially. This adjustment 
is effected by turning the handwheel @, which revolves a 
Jarge spur gear at the extreme end of the machine. 

On the driving side of the machine, Fig. 2, near the 
flanged pulley will be seen the part of the wheel-head in 
which the eccentric driving gears are located. The longi- 
tudinal movement of the wedge member, to effect the total 
radial adjustment of the eccentric, is considerable, and 
since this wedge member drives the sleeve, it carries a long 
spur gear, the teeth of which remain in mesh with the 
driving gears. regardless of the longitudinal position of the 
wedge member. 


Operation of the Cylinder Grinder 


The work is first clamped to the table with the bore par- 
allel to the center line of the spindle. Handle A, Fig. 1, 


is then operated to engage the clutch on the driving pulley 
(see Fig. 2), which drives the eccentric. The arm, exten4- 
ing to the clutch at the rear of the machine, may be seen 
at A, Fig. 2. The wheel-head is then advanced by means 
of handwhee] B, Fig. 1, and the table adjusted laterally or 
vertically until the bore is centralized and: the spark shows 
that the wheei is cutting equally on all sides. The adjust- 
ment of the table is effected by means of a crank-handle, 
and the position of each adjusting shaft is then secured 
by means of ratchets. 

The adjustment for the eccentric throw is made through 
handwheel C, as previously mentioned, this adjustment 
being used only in setting up the machine. The wheel-head 
is advanced until the wheel extends nearly through the 


Front View of Cylinder Grinding Machine with Movable Wheel-head and Stationary Work-table 
adjustment of the eccen- . 


cylinder being ground, and there also the correct alignment 
of the cylinder and grinding machine spindle is assured by 
observing the sparks at various points. 

While the wheel-head is at its extreme forward point, the 
front stop on the feed-rod # is set, as well as the amount 
of feed for the eccentric. The amount of feed for the 
eccentric per stroke is governed by a connecting-rod G, 
which extends up to a ratchet and a pawl in back of the 
handwheel C, where there is a graduated dial for setting the 
pawl to give the preper depth of cut in thousandths of an 
inch per traverse of the wheel-head. The automatic reversal 
of the wheel-head is accomplished by first engaging the 
clutch on the feed-shaft (located within the base) by means 
of lever D, so that as the head is fed to the rear, the rear 
stop on rod £ can be set to contact with a finger on the 
wheel-head, at the end of the stroke. This moves the feed- 
rod and shifts the differential gears that drive the feed shaft. 

The differential gear-box is shown in the lower left-hand 
corner of Fig. 2, and the feed gears are driven by a separate 
Helt from the countershaft. The wheel-head is thus provided 
with six rates of Jongitudinal feed, three of which are 
obtained by the cone pulley and two by the differential. 
The wheel-head rides on a flat way at the front of the ma- 
chine, and on a V-way at the rear, which permits sufficient 
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lateral movement so that the wheel will follow the bore 
of the work without causing the spindle to be deflected. 
This is important, especially in a machine where a large 
moving member must maintain accurate alignment with 
the work. 

On the driving side of the machine, Fig. 2, the cone 
pulleys from which the spindle is driven are shown. The 
bracket carrying the upper pulley shaft is constructed to 
serve as a belt tightener, the center-to-center distance of 
the two pulley shafts being changed by the nut shown be- 
tween them. It will be seen that there are three spindle 
speeds available. The driving belt runs on a long drum as 
the wheel-head travels back and forth on the ways of the 
machine. 


Conclusion 


The operation of grinding large cylinders does not differ 
from that employed for automobile cylinder regrinding, with 
the exception that the machines operate on a slightly dif- 
ferent principle. 
When cylinders are 
not too badly scored, 
four or five cuts will 
usually be sufficient 
to clean up the cast- 
ing; in badly scored 
or worn cylinders it 
is sometimes neces- 
sary to take from 
ten to twelve. cuts. 
The amount of eccen- 
tric feed per traverse 
may be 0.004 or 0.005 
inch, that is, from 
0.032 to 0.050 inch 
enlargement on the 
diameter for average 
work. It is difficult 
to give information 
regarding the depth 
of cut or the total 
amount of metal re- 
moved in a cylinder, 
but these figures will 
serve as a guide 
under average conditions, 
encountered. 


Fig. 2. 


when extreme cases are not 
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POWER PRESS SAFETY CODE 


The frequency of two of the most serious and most com- 
mon types of industrial accidents should be greatly reduced 
through the application of two safety codes that have just 
been approved by th» American Engineering Standards Com- 
mittee. The Safety Code for power presses, and foot and 
hand presses, which has been approved as tentative Ameri- 
can standard, is the first national safety code on this subject 
to be prepared in America. Heretofore each industry has 
tried to work out its own methods of preventing power 
press accidents, and in many cases individual plants have 
attempted to solve this problem out of their own experience 
without reference to what has been done in other plants. 

This code consists of two parts—the first describing stand- 
erd requirements, and the second consisting of a discussion 
of press hazards and protective methods and devices. The 
section on standard requirements covers such subjects as 
the location and installation of presses, feeding and remov- 
ing material, making and setting of dies and operating 
rules. The second part of the code discusses general methods 
of protection, automatic and semi-automatic feeding devices, 
enclosing guards, hand tools, methods of removing ma- 
terials, methods of forcibly removing hands, two-hand operat- 
ing attachments, gage guards, and non-repeat and tread'te 
disconnecting attachments. 
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View from the Rear or Driving Side of the Cylinder Grinder 


ARRANGEMENT OF INFORMATION ON 
DRAWINGS 


By HERBERT W. CABLE 


The use of vellum paper sheets with printed titles, border 
lines, etc., for special tool drawings has become almost uni- 
versal in large drafting-rooms. The lay-out or arrangement 
of the printed matter on the sheets is important, and the 
writer believes that the suggestions given in the following 
will be of value to those who have occasion to plan the ar- 
rangement of such sheets. 

It is customary to designate each detail by a number 
enclosed in a small circle with an index line pointing to the 
cetail on the assembly and detail drawings, and to place a 
corresponding number in the stock list, which is usually 
in the upper right-hand corner of the sheet. The numbers 
should be arranged on the assembly drawing in consecutive 
order and also in a straight line. This enables the work- 
man to locate readily 
any detail on an as- 
sembly drawing. The 
various details 
should be known ard 
referred to by their 
numbers and not by 
name. 

There should be 
five columns in the 
stock list located in 
the following order: 
Detail; Amount; Ma. 
terial; Heat-treat- 
ment; Stock Size. 
Ample space should 
be provided in the 
last column for eén- 
tering the catalogue 
number, size, and 
other necessary spec 
ifications. The head- 
ing only should be 
printed in the upper 
right-hand corner of 
the sheet. Along 
the right-hand margin line a series of dots should be printed 
to assist the draftsmen in spacing the lines. This method 
leaves more space available for the drawing than is the 
case when boxed in lines are printed down one side of the 
sheet. 4 

The complete stock list should be given on the assembly 
drawing whenever feasible, but on complicated drawings 
a separate sheet may be used. The style of type used 
should give the printed matter the appearance of hand 
lettering, and the whole title should present a uniform 
appearance. Space can be saved by abbreviating or entirely 
eliminating the word “Number,” simply using the word 
“Part” instead of “Part Number.” The title of the drawing 
can usually be divided into three parts, as follows: The 
part number and name; the operation number and name; 
and the name of the tool, jig, or fixture used. Space is 
usually provided for signatures and the date. The date 
given should be that on which the work is started. 


* * & 


The use of ball bearings for railway equipment has long 
been advocated by those engaged in the ball bearing industry. 
In Europe, experiments have been made to determine the 
value of ball bearings for railway equipment, and as a result 
of these experiments the S. K. F. Ball Bearing Works in 
Sweden recently received an order from the Swedish State 
Railways to supply complete ball bearing equipment for 170 
railroad passenger cars. This order was placed as a result 
of ten-year tests conducted on the Swedish state railways. 
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check the result by the other. 
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Blank Diameters for Drawn Shells 


By W. L. 


IEMAKERS and tool de- 
D signers generally find it 
necessary to determine 

the diameter of blank required 
to draw round pieces of various 
shapes. Some prefer to use for- 
mulas in obtaining this dimen- 
sion, while others find it more 
convenient to employ a graphi- 
cal method. Formulas for finding 
the blank area and diameter of 
various types of shells will be 
found on pages 374 and 375 of 
January, 1915, MacHINERY aud 
in Macuinery’s book entitled 
“Die-making and Die Design.” 
However, if the cross-section of 
a shell does not conform with 
any of those given in the refer- 
ences mentioned, the formulas or 
the graphical methods given in 
the following may be_ used. 
Those whose work is not checked 
by someone else will find it 
practicable to determine the di- 
ameter by one method and then 


Both methods are based on the 

established rule that the area of the blank should equal 
the area of the shell. It is well to bear in mind that the 
area of the shell must include that of any holes punched 
in the shell. 


Dividing the Shell into Segments to Find its Outside Area 


Every round shell is made up of a series of elementary 
bodies such as disks, hollow cylinders, etc., the area of 
whose outside surface may be easily found by the rules of 
geometry. It is evident that the area of the outside surface 
of a shell is equal to the sum of the outside areas of its 
various elementary parts or segments. Therefore, the blank 
diameter may be obtained from the formula 


; S 
md 
0.7854 


in which D equals the diameter of the blank, and 8S the 
outside surface area of the shell. 

Elementary segments of shells, together with formulas 
for finding the areas of their outside surfaces are given in 
Figs. 1 to 15, inclusive, in the Data Sheet opposite page 354. 
The actual calculations can be greatly simplified by the use 
of the tables on pages 48 to 59 in MAcHINERY’s HANDBOOK, 
which give the circumferences and areas of circles. In actual 
use, all dimensions should be taken to the outside of the 
shell, although in the present article, for the sake of sim- 
plicity, the section of each shell has been considered as a 
line of no width. 


Example of Use of Method 


In order to illustrate the use of the formula method, as- 
sume that it is required to find the diameter of a blank 
for a shell having the cross-section illustrated in Fig. 16. 
The shell is first divided into the elementary segments 
A, B, C, D, etc., indicated by the dotted lines on the left side 
of the cross-section. 


The necessary dimensions of segment 


TRYON 


A, which conforms to that shown 
in Fig. 3, are d,, which equals 
1% inches, and 2h, which equals 
1 inch. From the tables of cir- 
cumferences and areas of circles, 
previously referred to, it will be 
found that the area of a 1%4-inch 
circle is 2.4053 square inches, and 
the area of a 1-inch circle 0.7854 
square inch. Therefore, accord- 
ing to the rule given in connec- 
tion with Fig. 3, area A = 2.4053 
+ 0.7854 or 3.1907 square inches. 
In like manner, following the 
rules and using the tables as 
suggested, the areas of segments 
Oe) eH el and. ah Maye De 
readily calculated, by using tke 
formula applicable to each in- 
dividual segment. To find the 
areas of segments F, G, and H, 
it is first necessary to determine 
several dimensions. 


Finding the Dimensions for 
Segments F, G, and H. 


Referring to Fig. 17, in which 
line LM is an enlarged detail of 
the line governing segments 
F, G, and H, line AD is drawn through the centers from 
which the curved sides of segments H and F, Fig. 16, are 
struck. Next AB, Fig. 17, is drawn perpendicular to BK 
and extended to meet line CD which is drawn parallel to BK 
through center D. Then 


(AD)? = (DE)? + (AE)? =4-++ 0.0156 = 4.0156 sq. inches 
(DC)? = (AD)? — (AC)? = 4.0156 — 1 = 3.0156 sq. inches 
BK = DC =1.737 inches 


Also 
AH 
Tan b = —— = 0.0625 inch and b = 3 degrees 35 minutes 
DE 
ACG 
Tan a =—— = 0.5757 inch and a= 29 degrees 56 minutes 
DG 
Then 
ad=—a+t b= 833 degrees 31 minutes 
i= Dk sin’ d= 10:276" inch 
KO=KD cos d= 0.4169 inch 
and 


2 = LD— KO= 0.0831 inch 


The length of are KL is found by the use of the following 
formula: 


ard 
ol — iin —— 
180 
in which d is taken in degrees. Thus 


3.1416 X 0.5 X 33.517 


ei — = 0.2925 inch 


180 
Segment G in Fig. 16 conforms to the shape of the shell in 
Fig. 8, and it will be evident that f in the latter illustration 
is the same as BK in Fig. 17, which was found to be 1.737 
inches. Also, using the reference letters in Fig. 8 in con- 
nection with Fig. 17, 
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Fig. 16. Cross-section of Shell composed of Many of the Segments 
contained in Figs. 1 to 15 in the Accompanying Data Sheet 


a+d, (3 + 27) + (5.25 — 2x) 


= 4.125 inches 
2 2 
and 


a+da, 


2 

For the case in Fig. 8, it is stated, under the heading 
“General Rule” that the area of the segment equals the 
numerical value of the circumference of a circle having a 
diameter equal to the product of this last formula. There- 
fore, to find the area of the segment in question, it is neces- 
sary to look up the circumference of a circle whose diameter 
is 7.165 inches. As the circumferences in the tables referred 
to are only given to three places, it is necessary to inter- 
polate for the fourth place. It will be found that the cir- 
cumference of a 716-inch diameter circle equals 2249.38 in- 
ches, and that of a 717-inch diameter circle 2252.52 inches. 
The circumference of a circle: 716.5 inches in diameter 
equals the circumference of a circle 716 inches in diameter 
plus one-half the difference between the 716- and 717-inch 
circles, or 2249.38 + (0.5 X 3.14) = 2250.95 inches. . As the 
diameter in question is 7.165 inches instead of 716.5 inches, 
the corresponding circumference is 2250.95 = 100 = 22.509 
inches. 

In using the tables of circumferences and areas, it should 
be remembered that for every digit the decimal point is 
moved in the diameter, the decimal point moves one digit 
in the corresponding circumference and two in the corres- 
ponding area. 


f 2S = 1.737 X 4.125 = 7.165 inches 


Summarizing the Calculations 


Having obtained the necessary dimensions for calculating 
the areas of segments F, G, and H, it is now possible by fol- 
lowing the rutes for Figs. 1 to 15 and using the tables of 
circumferences and areas, to determine the areas of all the 
segments constituting the shell in Fig. 16. The different 
areas may then be tabulated as follows: 

Area of segment A (Fig. 3) = 3.1907 square inches 


Ba (CHee 0) eee 
Ce Cie A) — es. 6504 
D (Fig. 15) = 6.1685 
Ee (Bisset) i —— aa 
BCR ie 13) — 2.8086 
Gaui zens eae 095 
fee (OMe epee Criiranl 
Te (GME) alll eae haa! 
J (Fig. 1) = 2.3071 


Total area of shell = 62.9871 square inches 
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Fig. 17. Lay-out for determining Certain Dimensions required in 
calculating the Areas of Segments F, G, and H, Fig, 16 


Referring to the tables of the circumferences and areas 
of circles, it will be found that the diameter of a circle 
having an area of 62.9871 square inches is approximately 
8.955 inches and this, of course, is the required blank diam- 
eter of the shell illustrated in Fig 16. Any other round 
shell may be treated in a similar manner. 


Determining Blank Diameters by Graphical Methods 


Graphical methods of solving the diameters of blanks for 
shells of various shapes will now be presented, together with 
proofs. Taking the common shell shown in Fig. 18 as the 
first example, the procedure is as follows: With line AB 
as a radius and A as a center, draw arc BC. Then draw arc 
CE, with D as a center. This arc intersects line AB ex- 
tended, at point F. The radius of the blank required to pro- 
duce this shell is AF’; this may be proved by the following 


ad 
calculations: Assume that 4B =— and AD=h. Then the 
2 
ra 
area of the bottom of the shell = and the area of the 
4 


cylindrical segment = rdh. The latter equation is the same 
as that given in connection with Fig. 7. Adding the two 
formulas together, the total area equals 


ke ad j 2 
(—+antu—m)=z|(— +n) =| 
4 2 


In the triangle ADF, 
a 2 
(AF)? = (DF)?— (AD)?= = == ») pana Le 
2 


Substituting (AF)? for its equivalent value in the formula 

for the total area, we have: 
Total area —= a1 Ae) 

As this area equals the area of the blank, if R is taken to 

represent the blank radius, then 
rR? = 7(AF)? and R=AF 

To find the radius of a blank for the shell in Fig. 19 the 
procedure is as follows: With radius AB draw arc BOC. 
Then with radius DO draw arc CE, cutting line AB extended, 
at point F. The radius of this blank is FG, as is proved 
in the following: 


ad 
Let AD=H, AB=—, and AG=h, Then 
2 
d ad 
AC =— and DC0O=H+— 
2 2 
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a\: i 

(ary =(#+—) — H’= dH + — 
2 4 

@ 


(FG)? = (AF)? + (AG)? =dH+ —+R 
4 
Multiplying each side of the equation by 7, we have: 
ad? 
a (FG) <1 (an + +0) 
4 


This formula will be found to equal the sum of the for- 
mulas given in connection with Figs. 3 and 7, and may be 
reduced to r(FG). This proves the radius of the blank 
to be FG. Fig. 20 gives examples of other problems which 
may be constructed and proved in a similar manner. 

The construction for finding the blank diameter of the 
shell in Fig. 21 is as follows: With D as a center, draw are 
CH, cutting line AB extended, at point F. Then chord CF 
is the radius of the blank. Proof: 

TS Nos hy ies eel el 8 | oe Be 
(CF)? = (AF)? + (AC)?=2rh and mw (CF)? = 2arh 

As 2rrh is the area of the shell, according to the for- 
mula given in connection with Fig. 5, line OF is the radius 
of this particular blank. 


Shells with Elliptical Cross-section 


Fig. 22 shows a shell of an elliptical cross-section. The 
construction necessary for solving the blank diameter by th2 
graphical method is first to extend AB to C, making 
BC=AJ. Then draw a semicircle ADC with the center at 
H, and draw BE of any length perpendicular to BK, and BF 

BF 19 

of such a length that = —, 
BE 16 

Then BG is the radius of the blank. Proof: 


Next draw FD and EG 


parallel. 


~ 


RADIUS OF BLANK = CF 


Figs. 18 to 23. 
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RADIUS OF BLANK= BG 
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BG BE 16 16 X BD 
— = — = — and BE = ———_ 
BDO BES 9 19 
Let AJ =d and BK =h. Then 
a 2 
ap=|—4 wand BO x AB =a, |—— 4m 
4 4 
By construction 
av 
(BD)?= BC X ABB=d,|/— + h’ 
4 
16\? a 256 a 
isay= (—) xX d*|—+nV=>— Xd. _ |—+R 
19 4 361 4 


In connection with Fig. 6 it is stated that the area of an 
a? 

elliptical shell equals 2.222d ie +—, and if R is the radius 

4 


of the blank, then 


a? 
nR? = 2.2924 | ht + — 
4 


2.222d @ 256d a 
R? = h? + — = — X J + — (approximately) 
3.1416 4 361 4 


By referring to the equation in the foregoing for (BG)? 
it will be obvious that R= BG. 

If a shell has an elliptical bottom and a cylindrical body, 
like that illustrated in Fig. 23, proceed as follows to find 
the blank radius: Draw are HC -with D as a center and a 
radius equal to the radius of blank which would be required 
for the bottom alone; this is found as described in connec- 
tion with the foregoing example. Then with A as a center 
draw arc DJ, and with B as a center, draw are JH cutting 


RADIUS OF BLANK= FG 


a 


RADIUS OF BLANK= GF 


Graphical Method of finding Radius of Blank for Different Shaped Shells 
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line AD extended, at point F. Length FC is the radius of 
the blank required for the entire shell. Proof: 


Let AB=handAD=AJ=r. Then 
BE=Bi=r-—h 
(AF )?=(r+h)?—W=2rhn4+r 
(AC )?= (DC )?—r and (AF )?+ (AC )?= 2rh + (DC)? 
COP)? = CAF )2-- (AG) 2 =27 ha tenes: 
7 (OF )*?=27rh +x (DC )? 
As 2mrh is the area of the cylindrical segment and 
a (DC )? the area of the bottom segment, CF is the radius 
of the blank required for the entire shell. 
Shell Having Two Cylindrical Segments 


For shells with more than one cylindrical body segment 
and various bottom segments, it is first necessary to find 
a shell of a shape like one previously considered, having 
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of ring ITH. Next so locate P on the center line that KP 
equals LN. 

_ For the cylinder HIQS, extend JQ and locate 7 on the 
equivalent shell section so that G7 equals JQ. Then draw 
KT continuing to the extension of line JQ and intersecting 
it at U. Line IU is the height of a cylinder of diameter AC 
which has an area equal to the cylinder of HIQS, There- 
fore, locate V on the center line a distance above P equal to 
IU, and draw FR perpendicular to FC through point V. 
Then shell ABCFR will have the same area as the original 
shell, and consequently will require the same blank diameter. 
The radius of this blank is equal to BX, as will be apparent 
by referring to Fig. 19. The proof of this method can best 
be given after a discussion of the methods of finding seg- 
ments of a given diameter having areas equivalent to the 
segments shown in Figs. 7 to 15, inclusive. 

Fig. 25 gives a segment of diameter d and height h. To 


eh me 
oO ag as 


mee 
/| 


je com. co oon 


7 pace cw ame 


mee 
--——-- 7m 


aS 


Figs. 24 to 32. Graphical Method of finding the Diameter of a Cylindrical Segment that will have the Same Surface Area as a Segment 
of Some Other Shape 


an area equivalent to that of the shell for which the blank 
radius is being determined. Then by finding the radius of 
the blank for the equivalent shell, the radius of the required 
blank can be found. The diameter of the bottom segment 
in question should be considered the diameter of the equiv- 
alent shell, and the height of the latter should be found 
by adding the heights of segments of this diameter which 
would have areas equal to the segments of the shell under 
consideration. 

Taking the shell in Fig. 24 as an example, the diameter 
of the equivalent shell would be AQ, line ABC indicating 
a standard bottom. The body part of the equivalent shell 
would follow lines ACFR. It will be evident that the cylin- 
drical section ACHG is common to both shells. Now, on 
the center line locate point K at a height from J equal to 
CE. Then bisect EH by drawing LM perpendicular to this 
line, and lay out HO on line OF equal to HH. Then draw 
KO, which, extended, cuts LM at N. Line LN is the height 
of the cylinder of diameter AO having an area equal to that 


find the height H of a segment of diameter D, which will 
have the same area as the given segment, first locate point 
B where line AC cuts the center line, and draw BK through 
intersection J, extending the line until it cuts CF extended. 
Finally draw KN parallel to AC, which will produce length 
H. As BGJ and BCK are similar triangles, 

wHD = thd. 

Therefore, the two cylindrical segments have the same 
area. 

Fig. 26 shows the method of finding the dimensions of a 
cylindrical segment having the same area as a ring. The 
area A of this ring may be found by the following formulas: 

Tv 
A=—X (D?—@)=7Tw (d+w) 
4 

The second of these two formulas obviously may also be 
used for finding the area of the dotted cylindrical segment. 
In finding the area of a complicated shell, this ring segment 
would be converted into another cylindrical segment having 
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a diameter equal to that of the equivalent shell, by means 
of the method used for the case illustrated in Fig. 25. Now, 
referring back to Fig. 24, cylinder WFRZ has the same ar2a 
as cylinder HIQS, and cylinder HGZW has the same area 
as ring IHGH, as previously indicated. 


Finding the Heights of Cylindrical Shells of a Certain Diameter 
having Areas Equal to Various Segments 

All shells may be solved in the same manner as that out- 
lined for Fig. 24, and for this purpose the construction of 
eylindrical segments of a given diameter D equivalent to 
the segments shown in Figs. 8 to 15, inclusive, will now 
be given. A segment of the same shape as that in Fig. 8 
is shown in Fig. 27. Intersection A of line BC is at the 
middle of the segment side /, this side being bisected by line 
BO. The latter must be equal in length to f and drawn 
parallei to the center line. Then draw BK and CEH perpen- 
dicular to the center line, intersecting the cylinder of diam- 
eter D at points F and G, respectively. Finally, draw HF 
and extend this line and OCB until they intersect at J. Line 
CJ is the height H of the cylindrical segment of diameter D 
which has an area equal to that of the segment shown by 


the full lines. Proof: 

FG=R0=> 
d,+d A d,+d 

Ck = and — = -— 

4 f 2D 
f (d4,+d) d,+d 
HD ————— and rHD =n X 
2 2; 


By referring to the formula given in connection with 
Fig. 8, it will be seen that the areas of both the full-line and 
equivalent segments are equal. 

In Fig. 28, which shows a segment identical with that in 
Fig. 9, A and B are the points where the bottom and top 


“edges of the given segment cut the required cylinder of 


diameter D. First draw CE parallel to the center line and 
at a distance from it equal to r. Then draw FB and extend 
until it meets CH. Then the line C# is the height A of the 
cylindrical segment of diameter D having an area equal to 


that of the given segment. Proof: 
Yah YAP 
h D 


DH = 2rh and 7rDH = 2rrh 


To find graphically the length of a cylindrical segment 
having the same area as the segment in Fig. 29, which is 
similar to that in Fig. 12, first draw line AB parallel to 
the center line and at a distance r from it. Then through 
point Ff, where CE intersects the upper edge of the segment, 
draw OF and extend it until it intersects AB at G. Next 
draw GP parallel to AO, intersecting CE at J; so locate the 
bottom edge of the dotted segment that KL equals s; and 
then draw MP and extend it until it intersects CH at Q. 
Then ZQ is the height H of the cylindrical segment equal 


in area to the segment indicated by the full lines. Proof: 
ad 2rh 
r: —=AG: KF and JK = AG = — 
2 a 
AST hh; == §; 
2rh 
PR=JL= +s 
a 
Also, 
D a 
Pee Le 
2 2 
Then - 
HD 2rh 
PR = — => +s 
a ad 
and 


wrHD = 7 ( 2rh+ds ) 
This proves that the area of the given segment is equal 
to that of the cylindrical segment of diameter D and height 
H. The segment shown in Fig. 10 is solved in the same 
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manner. Fig. 30 shows the construction to be followed 
when D is greater than d. In this case QZ would again 
equal H. 


To find the area of the shell in the diagram Fig. 31, pro- 
ceed as follows: Draw AB parallel to the center line and 
at a distance r from it; draw OF to intersect AB at G; 
draw GJ parallel to CO; locate LZ so that JL equals s; draw 
LM parallel to CO; cutting the center line and cylinder of 
diameter D at R; and finally draw MO, extending it to in- 
tersect FL extended, at Q. Line LQ is the height A of the 
cylindrical segment of diameter D equal in area to the 


segment shown by the heavy solid lines. Proof: 
ad 2rh 
YT: —= AG: FK and JK =AG= 
2 ad 
2rh 
vip —seandsOh~— s — 
ad 
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' Fig, 33, Method followed in the Graphical Determination of the 


Diameter of Blank required for a Given Shell 


Also 


oh fa) d 2rh 
LQ: CR =—:— and 19 = ="x(s— ) 
ry YE D ad 
wtHD = 7(ds — 2rh) 

This proves that the area of the dotted cylinder is the 
same as the given segment, as will be apparent by referring 
to the formula given in connection with Fig. 13. The seg- 
ment of the shape illustrated in Fig. 11 could be solved by 
the same method. 

For the segment in Fig. 32, lay out on line XY a distance 
AB equal to s, which, in turn, equals mr. Then draw AC 
and BE perpendicular to the center line and cutting the 
cylinder of diameter D at F and G, respectively; next draw 
CG, extending it to its intersection with XY. Then AY is 
the height H of the cylindrical segment of diameter D 
This is proved as follows: 
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Fig. 1. Ratchet Ring located in Fixture ready for drilling 
D a 
FG =]AB= $= and GY Ay —— 
eae 
rr 
H = AY =— and HD=n7rd 
D 
Then 
wHD = 7rd 


This proof will be apparent by referring to the formula 
given in connection with Fig. 14. The construction and 
proof are also the same for the segment shown in Fig. 15. 

Fig. 33 shows a graphical method of finding the radius of 
blank for the shell indicated by the heavy full line. This 
cross-section includes most of the segments dealt with, and 
is an example intended to make clear the use of the con- 
structions employed in) the foregoing for finding the blank 
radius of a complete shell. The equivalent shell will have 
the bottom XYZ and a diameter d. The various heights of 
segments of diameter d@ which are equal in area to segments 
B, C, D, E, etc., are then found by the foregoing methods 
and summed up on tke line K7 which is drawn outside the 
figure to avoid confusion. The sum of all the heights of 
cylinders of diameter d having areas equal to the various 
segments from B to J, inclusive, equais KT. From 7 a line 
TU is drawn parallel to ZX. The blank radius of the equiva- 
lent shell UWXYZ can then be readily found. This radius 
is AY, as will be understood by reference to Fig. 19. 
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RATCHET AND PAWLS FOR GEARLESS 
DIFFERENTIAL 


By ROBERT MAWSON 


The fixture shown in Figs. 1 and 2 is employed in machin- 
ing the ratchet ring A, Fig. 2. The small fixtures shown 
in Fig. 3 are used in performing radius-grinding operations 
on the ends of the pawls 
which engage the teeth of the 
ratchet ring. The first opera- 
tion in machining the ratchet 
ring is boring the center hole. 
One of the rough forgings 
is shown at B, Fig. 2. After 
the central hole is bored, the 
forging is faced and turned 
to the finished size. The six 
splines, as shown in the ‘in- 
ished ratchet ring A, are then 
broached. The forging is 
next placed in the jig or fix- 
ture as indicated in Fig. 1. 

The work is located in this 
fixture by the finished central 
hole, and is held securely in 
place by means of a nut and 
washer while holes are drilled 


Fig, 3, 
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Fixtures used in Radius-grinding Operations on Ratchet Pawls 
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Finished Ratchet Ring, Fixture, ‘and Rough Forging 


Fig. 2, 


in the forging to form the bottom of the ratchet teeth, 
the drill being guided by bushing C, Fig. 1. The upper 
part of the jig which holds the work is indexed to each 
drilling position. Accurate indexing is insured by pin DPD 
which fits into accurately spaced holes in the revolving 
part of the jig. Se ; 

After the drilling operation, the jig with the work still 
in place is fastened to the table of a vertical milling ma- 
chine equipped with an end-mill. The pin #, Fig. 2, is 
next withdrawn to permit the fixture body F to be pivoted 
on a pin held in table G. The pin in table G is not shown, 
but it is so positioned that the milling cutter will round 
the ends of the ratchet teeth to the required radius when 
base F is revolved or swung back and forth about its axis. 
The handle H is used to rotate or pivot the base F on table 
G@ while rounding the ends of the ratchet teeth. As the 
work is indexed about the same center for both the drilling 
and milling operations, a high degree of accuracy is obtained 


Fixtures for Holding the Pawls 


The pawls used in the ratchet ring are also made from 
forgings, one of the finished pawls being shown at J, Fig. 3. 
The first operation on the pawl is that of turning the trun- 
nion ends K and facing the sides of the shank at L. The 
pawl is next ground on the end that is in contact with the 
ratchet teeth when it is assembled in the complete unit. 
The fixture shown at R is used to hold the pawl for the 
first radius-grinding operation. In this operation, the work 
is located by means of the turned trunnions and is held 
securely in place by the set-screw W. The grinding is done 
on a Landis grinder, the centers of the machine being placed — 
in the centers in the ends of trunnions K. The grinding 
wheel on the machine is brought into contact with surface 
V which is ground to the correct radius by rocking the fix- 
ture on centers by means of handle U. 

The forging is next placed in the fixture shown at M. 
The conical pointed screws Y 
are used to locate the work 
from the centers K. Pointed 
set-screws N are then tight- 
ened down on the work to 
hold it in place. The fixture 
is held between -the centers 
of the 
which enter centers O of the 
fixture. The grinding wheel 
is correctly set for grinding 
the ends of the pawl to the 
required shape or _ radius. 
It has been found that this 
simple method of holding 
the work results in the 
production of accurate pawls 
that are uniform with respe2t 
to their important bearing 
surfaces. 
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| The British Metal-working Industries 


From Macuinery’s Special Correspondent 


London, December 12 
OW that the general election is past, business will, it 
N is hoped, 2gain resume the forward movement which 
political events have had a tendency to check. With 
the end of the year approaching, we can look back on what 
will always be regarded as one of the most trying periods 
in industrial history. At the end of 1921, employers thought 
we had reached the turn of events, as a perusal of the trade 
reviews for that period show. Instead of that, during the 
first six months of 1922, it was simply a case of marking 
time, and in that period local firms have had to resort lv 
expedients in the form of economy, which were never before 
necessary in their history. Since July, however, there has 
been a gradual picking up in all industries, and some firms 
are quite busy. Unfortunately the stage has not yet been 
yeached when works can employ a full working force, and 
while no definite figures are available, it is safe to say that 
the average engineering shop is running with one-half the 
normal force. 
The Machine Tool Industry 


The position of the machine tool industry, beyond a better 
tone of inquiry, shews little change. A greater number of 
sales are undoubtedly being made, and the outlook as a 
whole is more promising. A common experience is that a 

‘prospective buyer may have work sufficient to justify the 

installation of new machines, but the fear that the current 

; activity will not continue causes him to hold back in plac- 
N ing an order. Competition is very keen, and makers have 
to quote on an exceptionally small margin in order to get 
business. To what extent the position has improved may be 
gathered from the fact that a well-known maker recently 
booked an order for seven machines of a type which for 
nearly two years has been in only limited demand. 

Second-hand machines still bring good prices, as is shown 
by the fact that a Clyde firm recently disposed of twenty 
lathes (to be substituted by automatics), all of which were 
sold within a week at good prices. However, the idea is 
beginning to prevail that some things are dear at any prise 
and nothing is cheap if it is not precisely what is wanted. 
The desire to obtain the largest weight for the smallest 
price is giving way to a recognition that the requirements 
of a balanced plant and modern production cannot be met 
except by a machine that is exactly suitable. 

This view has reacted also upon machine tool makers, the 
more progr°ssive of which, such as John Lang & Son, John- 
stone, and Dean, Smith & Grace, Ltd., Keighley, have taken 
advantage of the depression to redesign their lathes. This 
step is also one of the results of the war. During that 
etrenuous manufacturing peried, lathes were working lo 
: their limit, operated very largely by those who, previous to 
the war, had never seen a lathe. These circumstances really 
afforded a good opportunity for accumulating valuable data 
and information on the performance of machines under the 
worst working conditions, and the lessons learned have 
been embodied in new designs. 

‘ Ton prices, although not very accurate for purposes of 

comparison, serve well enough in a general statistical sense. 

An all-around price per ton (2240 pounds) for lathes would 

be about £140 (about $630, present exchange), planers £84 

($378), radial drijling machines £125 ($562), grinding ma- 

chines £230 ($1035), shapers £110 ($495). 

The small tool trade is usually one of the first to reflect 
any improvement in the engineering field as a whole, and 
makers report the upward strike of the trade curve well 


maintained. Foundries are also busier and are both giving 
and taking an increased amount of business. 


Exports and Imports 


Exports of machine tools for October rose, as compared 
with the previous month, from 883 to 1525 tons, and from 
£115,895 to £158,371 in total value. The improving ten- 
dency from the lowest point of the depression has now 
continued for three months. Imports have also risen slightly 
—from 231 to 311 tons and from £34,410 to £41,312 in 
total value. The values per ton have fallen—on exports 
from £131 to £164, and on imports from £149 to £133. 
The ton price of imports for the month shows the wide 
variation of from £74 per ton for tools imported from 
Germany, to £203 per ton for those imported from the 
United States. 


The Railway Field 


Railway requirements are likely to loom large in tbe 
future. Plans are being made, under government guarantee, 
in connection with unemployment relief, for extensive de- 
velopments in the railway field. The Underground Railways 
contemplate a total expenditure of £17,000,000 on schemes 
to be carried through in conjunction with the government 
proposals for dealing with unemployment. With government 
encouragement and the end of the complications and troubles 
resulting from the regrouping that has been going on, there 
is no doubt that the railways will now enter more freely 
intc the market than they have done during the last few 
years. Overseas prospects in the railway field are most 
encouraging; several orders for locomotives have been 
placed, the estimated total value of which is £250,000, and 
other substantial orders are in prospect. 


The Automobile Industry 


With regard to the automobile industry, it is of special 
interest to learn that there are signs of a real revival in 
the demand for high-grade heavy commercial cars from 
overseas, and in particular from South Africa. An excellent 
home trade during the coming season, especially for light 
cars, is fairly well assured. Manufacturers are making 
ready to meet the demand. Additional operatives are grad- 
ually being taken on, and in some cases night shifts are 
being worked. Large contracts are being placed for motor 
accessories, which have given a filip to the sheet-metal and 
light brass trades. 


Labor Conditions 


Although unemployment in the engineering industry was 
great during last month, the returns again show a slight 
improvement over the previous month. Wales is the only 
alea that showed an increas: in its unemployment returns. 
Tue demand for skilled operatives shows a notable increaze. 
Constructional engineers are asking for more labor, particu- 
larly in the preparatory stages of manufacture. Many 
requests are also made for labor in the rolling stock industry, 
and lately there has been a call for skilled toolmakers, tool 
setters for multiple spindle automatics, and so on. 


Shipbuilding 


Local shipbuilding conditions encourage the view that 
the trade improvement is of* a definite character. During 
the first eight months of this year, only twenty-one new 
vessels were placed on the Clyde, but since the stabilization 
of wages was assured three months ago, no less than forty- 
seven have been ordered. 
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COST FINDING AND COST CUTTING 


A great deal of money and effort are expended annually 
in the industries for finding and recording costs; but how 
much practical use is made of these data in actually re- 
ducing costs? The late Mr. Gantt, an acknowledged author- 
ity and expert on industrial management, told how in one 
of the plants he visited he found a cost-keeper and four 
attendants occupied in recording costs. Elaborate card- 
index files lined the walls of the office, and the system used 
for finding and recording costs was excellent. But when 
he asked, “How do you use these data in effecting cost re- 
ductions?” he was told that nobody ever referred to the 
data, or to the monthly or quarterly cost report so carefully 
compiled. The information was collected systematically and 
efficiently, but no practical use was made of it. 

It is unfortunate that so much of the cost-finding activity 
is merely a form of accounting which brings no results 
whatever in cost cutting. What industry needs more than 
anything else are adequate methods for reducing costs, not 
merely for finding and recording costs. A great amount of 
energy is expended on cost recording, and if only part of 
this effort were directed toward reducing costs, the aggre- 
gate savings in the industries would run into very large 
figures. The report on “Waste in the Industries” prepared 
under Mr. Hoover’s direction by the Federated American 
Engineering Societies clearly shows this. 

Cost-finding systems have their place in every industrial 
establishment, but there are numerous instances in which 
elaborate cost systems are maintained at an expense out of 
all proportion to their real usefulness. More use should »2 
made of the cost-accounting department in the practical 
operation of shops and factories. Superintendents and fore- 
men should be educated to understand what the recorded 
figures mean, and their active cooperation enlisted in de- 
vising ways and means whereby costs can be reduced and 
comparisons definitely set up. Wherever this is done, a 
cost-accounting system becomes a means to an end rather 
than an end in itself. It becomes an asset, rather than a 
further addition to the overhead. 


* * * 


DETERMINING THE REAL VALUE OF 
MACHINE TOOLS 


A new machine tool stands on the floor of the builder's 
shop. It represents not only a quantity of metal, plus the 
time necessary to produce a machine; but also mechanical 
ability of the highest order, years of thought and experience, 
scores of ideas that have been tried out—some found want- 
ing, others found to be practicable. It is acknowledged to 
be superior to machines of its kind previously built. How 
can its value be determined? 

A common method of figuring the value of the machine 
is to add together the labor and material cost, its proportion 
of overhead, and a moderate manufacturing profit. Here 
is a fairer method: Assuming that each operation for 
which the new machine is adapted had previously cost fifty 
cents, and that this cost is reduced by the new machine 
to thirty cents, we have a saving of twenty cents on every 
piece produced. 
year of the machine it superseded was 7500 pieces, the pro- 
duction cost of these pieces would be reduced by $1500. 


Assuming further that the production per . 


The true basis of value for this machine, therefore, is its 
ability to save $1500 in the production cost of a year’s 
output. 

Hach machine in operation represents service rendered by 
the builder that is worth $1500 a year to each user until 
superseded by another machine of greater efficiency, and 
the builder is entitled to payment for his skill and ex- 
perience on that basis. Great fortunes have been made by 
users of machines that have effected similar savings; but 
the builder has seldom received his proportion unless pro- 
tected by strong patents which are difficult to obtain. Ex- 
perience, skill, perseverance and similar valuable qualities 
are nol patentable. 

We know of a manufacturer of world-wide fame who en- 
couraged a machine tool builder to develop and perfect a 
machine that saves him many thousands of dollars annually, 
and when the machine was perfected, took over its manufac- 
ture himself. The famous manufacturer paid a moderate 
profit on the machines he bought, but nothing for the thought 
and skilled experience involved in developing them, nor for 
the experimental work, which cost about $30,000. 


* * * 


UNNECESSARY ACCURACY 


Some manufacturers have but a vague idea of the accur- 
acy really necessary in machining the parts composing the 
products they make, and frequently call upon the machine 
toc: builder and the maker of small tools and other equip- 
ment, for much greater accuracy than the product requires. 

A well-known manufacturer of engine lathes recently had 
an opportunity to quote on several machines, but the pros- 
pective customer required the builder to guarantee the 
accuracy of the lead-screws to within 0.0001 inch per foot. 
There are no lathes made for commercial use that have lead- 
screws of such an extreme degree of accuracy. Only specially 
ground lead-scréws, made and measured by laboratory 
methods, would conform to such a requirement. Bven 
ground taps, that are considered the last word in thread 
accuracy, are guaranteed to be accurate only within 0.0001 
inch per inch, which is less than one-tenth the accuracy 
required in the lead screws referred to. Buyers of equip- 
ment should consider more carefully the accuracy that is 
commercially possible as well as practically required in shop 
practice, before specifying such extreme requirements. 

In another case, a manufacturing concern rejected a large 
order of taps on the ground that they were not sufficiently 
accurate in the lead. Subsequent investigation disclosed 
the fact that the screws for the holes tapped by these taps, 
had limits of accuracy from six to ten times as great as the 
accuracy required in the taps. 

American builders of machine tool equipment and small 
tools are capable of producing machinery of any degree of 
accuracy required for practical purposes. 
they could produce machinery and tools of a much greater 
accuracy than the current commercial practice; but why 
increase the cost when there is no useful purpose to be 
served? Accuracy is a relative term; mechanically, there 
is no such entity as absolute accuracy. Gage-blocks are 
made to be accurate within 0.00001 or even 0.000005 of an 
inch, but no one would think of requiring such accuracy in 
ordinary commercial work. Unnecessary accuracy is expen- 
sive and wasteful. 


Were it necessary, . 
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The Machine Tool Salesman 


By a Machine Tool Sales Manager 


HE rapid incre&ése in the number of specialized machine 

tools imposes a greater responsibility and calls for 

greater knowledge on the part of the machine tool 
salesman. Not so many years ago the salesman was required 
to know only standard machine tools, and the thoroughness 
of his knowledge of standard tools was often worthy of 
admiration. He knew the merits, and even the dimensions, 
of the machines he sold; he also knew his competitors’ ma- 
chines, and. could make comparisons in a very effective 
manner; he was thoroughly equipped to sell along the lines 
in which selJing was conducted at that time. 

Then came a new pericd in machine shop practice. Out 
of the standard tools grew many new types of specialized 
tools, with a narrower field of application but an increased 
usefulness, because of increased productivity. The machine 
tool salesman could no longer talk about these tools by 
comparing the diameters of the front spindle bearings; he 
had to talk production methods, and tool and fixture equip- 
ment. With this change in the character of the tools came 
also a change in the buying methods of the industries using 
machine tools. Instead of waiting for buyers to come and 
seek this class of machinery, the makers had to go out on 
an educational campaign and instruct the buyers as to the 
field of application of the new machines. 


The Fields for Standard and Special Machines 


There always will be a field for standard machine tools. 
In fact, many machines that were originally regarded as 
specialized, have become so general in application that they 
are now considered standard. The multiple-spindle drilling 
machine and the centerless grinder are good examples. Some 
machine tool men believe that specialized tools do not en- 
croach upon the field of standard tools, but merely increase 
the scope and size of the machine-using industries. This 
opinion is based on the frequently observed fact that when- 
ever a machine tool user has developed his plant to a point 
where he requires specialized tools, he also becomes the con- 
sumer of the products of a number of smaller concerns who 
serve the larger plant. Perhaps the best known example of 
this is the number of tool shops that owe their existenre to 
the demand for jigs and fixtures to be used with high pro- 
duction and specialized machine tools. 

From the selling standpoint, it is evident that new types 
of specialized machines add to the burden of the machine 
tuol salesman. Fie has the new tools to sell in addition to 
the standard tools. The new machines require more sales 
effort and more investigation of shop methods and produc- 
tien systems than standard tools. The machine tool sales- 
man, to a large extent, must create his own market for 
specialized tools. To be thoroughly successful, he must 
have the sarr.e knowledge of standard tools as the machine 
tool salesman of the past; in addition, he must have an 
equally thorough knowledge of new types of specialized 
machines. To gain this knowledge without close application 
and study, is impossible—a continuous study to keep posted 
on the progress taking place is necessary. 


The Successful Salesman Must Be a Hard-working Student 


The knowledge of the contents of his catalogue was a 
valuable part of the equipment of the machine tool salesman 
of the past. Today, one meets many salesmen who have 
never read thoroughly the catalogues of the tools they sell. 

They have merely looked through them, with emphasis oa 
the “through.” Many salesmen have never really studied 
the catalogues of the machines they sell or worked out the 


selling points to such a degree that they are able to make 
effective use of them. 

Standard tools form the basis of specialized tools, and 
without a ‘thorough knowledge of standard machines and 
their operation, there is no basis on which to build a selling 
Knowledge of specialized tools. Now, how can a salesman 
obtain this fund of knowledge without which he will never 
be really successful? Failure to study the catalogues of his 
firm is not the only error of omission on his part. There is 
a great deal of valuable information in the trade journals 
that would be useful to him. How many salesmen make it a 
part of their routine duty, for example, to read MACHINERY? 
Do they read it with a view to permitting nothing of value 
to escape them, or do they occasionally see a copy, look 
through the New Machinery and Tools Section and skim 
through the advertisements here and there? 

The articles describing the processes and equipment used 
in manufacturing plants are among the best sources of in- 
formation for the machine tool salesman. There is no part 
of the magazine that he can afford to miss. It is not the in- 
tention of this article to censure the salesman, but rather to 
point out to bim the position of great responsibility that he 
occupies as regards both his customers and the concern he 
represents. The points emphasized in this article are men- 
tioned because it is believed that the salesman is not always 
fully aware of his responsibility and his opportunities. A 
systematic method of study would result in a threefold 
benefit—to his custemer, his firm, and himself—by increas- 
ing efficiency and production, augmenting sales, and adding 
to his own iscome, as well as strengthening his reputation 
as a salesman and his standing in the industry. 


‘How the Salesman can Save Overhead Costs 


Every manufacturer can cite examples showing how time 
and effort could have been saved by an alert salesman. One 
item of overhead cost that reaches a large total is the cost of 
sales correspondence. Most sales managers know that it is 
an everyday occurrence to receive letters from the sales force 
requesting information that is given in the catalogue, and 
that has been in the catalogue for years. The cost of 
answering a letter on a technical subject has been estimated 
at about $1.50. The most expensive part of the matter, how 
ever, is the. loss of time that could be better spent. 

Those concerns who make specialized production ma- 
chinery find that the greatest delay and expense is incurred 
in securing full and complete information to enable a pro- 
duction estimate to be submitted. The information required 
relates to quantity produced, method in use and reason for 
using this method, feeds, speeds, present production time, 
kind of material used, previous and subsequent operations, 
and all other factors that have a bearing on the work to be 
produced. The machine tool builder looks to the salesman 
te obtain this information. Many letters are often necessary 
before the complete information has been obtained, and 
many hours of engineering time are wasted because some 
information that should have been included is missing, or 
because some of the data submitted are incorrect. Accu- 
racy in submitting information to the home office is one of 
the most important things in the salesman’s report, but 
unfortunately, accuracy in detail is not one of the most 
common characteristics in otherwise successful salesmen. 


Unnecessary Calls by a Factory Representative 


Another source of unnecessary sales expense that could 
be saved by a competent salesman is the premature or 
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useless traveling of special men from the shop to assist the 
salesman. The reason for sending a man from the factory 
is to help the salesman in a situation that requires the exper- 
ience of an engineer. Many manufacturers find that a 
salesman will call for assistance from the plant in supply- 
ing information to the customer that he already has or 
easily could obtain. Quite often the salesman makes no 
attempt to obtain the information for himself, and merely 
makes an appointment for the factory man. 

There is frequently a lack of mutual appreciation on the 
part of the factory engineer and the 
machine tool salesman. When the 
engineer studies a piece of work to 
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MACHINE TOOL STATISTICS FOR 1921 


The accompanying table gives a summary of the machine 
tool statistics for 1921 as compiled by the Bureau of Census 
at Washington. Comparative figures for 1919 are also given. 
The table shows that the value of the machine tools built 
in 1921 was not quite one-third the value of the machines 
built in 1919. More detailed statistics will be published 
later in regard to a number of factors affecting the industry, 
but the present table gives, in a comprehensive manner, 


COMPARATIVE STATISTICS OF MACHINE TOOLS IN 1919 AND 1921 
(Compiled by the Bureau of Census, Washington, D. C.) 
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: , the IPOMIMA CHINES hee ister yneaet ; ; : 481, 
thew eneinephigy hes Sian Ova ee we Detain’ tools... eee a airaog eens 10,907,928 
salesman be expected to carry om 418 | gorew machines..........- 2,661 | 2,839,667 | 6,227 | 9,625,046 
sales work if he receives only a t9w | Shapers .............+0.5. 1,418 | 1,020,342 4,515 4,230,695 
lines in a letter, but not the ideas? SHCATSBA toate © opie ic. « ale) susie 3,347 906,722 1,367 1,566,467 
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should be willing to do his utmost ‘to 
provide the other with all the infor- 
mation that he needs in order to do his work properly. 

For the education and instruction of their salesmen, sore 
machinery firms conduct salesmen’s meetings where the 
tools to be sold are studied and the selling points discussed. 
Other firms assign to each salesman a particular class of 
tools, and at periodical meetings the men review each 
other’s territcry and suggest tools and methods of meeting 
the producticn problems of prospective customers. Both 
are good systems, because back of them is the idea of further- 
ing the education of the salesman. 

The machine tool salesman is earnest and sincere. Iie 
realizes that his success, the customer’s success, and the 
firm’s success are all interdependent, and that if he regards 
all problems from his customer’s viewpoint, he will be able 
best to further his own and his firm’s interests. But like 
so many other men in all walks of life, he sometimes forgets 
that he must continually go to school. It is to emphasize 
this point that this article has been written. The salesman 
who succeeds is the one who keeps everlastingly at it. 


*Not reported sepa ately in 1919. 


+Denotes increase. tIncluded in ‘‘all other products’’ in 1919. 


the main facts relating to the number of machines buiit 
and their value. In several instances, it will be seen that 
the number of machines built did not decrease in the same 
ratio as the value, due to the price reductions made in 1921. 


* * * 


The investigations on molybdenum as an alloying 
element in steel, concucted at the Ithaca, N. Y., field office 
of the United States Bureau of Mines, in cooperation with 
the Vanadium Corporation of America, will be continued. 
The object of this work is to add to the technical informatio1 
on the value of molybdenum, one of the few elements enter. 
ing into alloy steels of which the United. States possess2s 
an abundance of high-grade ore, readily mined and handled. — 
Thceugh there are limitations to its use, it is plainly of great 
value in steel thit is to be heat-treated to produce superior 
qualities. Molybdenum is slowly taking rank along with 
nickel, chromium, and vanadium as an alloying element 
for high-grade steel. 
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Rolling Threads in Screw Shells 


Fig. 1. 


HE final operations in the manufacture of jar caps, 

salve and pill boxes, electric lamp light sockets, bottle 

caps and similar articles include threading, knurling, 
beading, curling, and trimming; these operations are per- 
formed by rolling. For handling work of this kind, a 
special automatic machine, illustrated herewith, is manu- 
factured by the V & O Press Co., Glendale, L. I. Some idea 
of the nature of the work for which these machines are used 
may be obtained from Fig. 1. The operation of the machine 
is simple, as indicated by the two set-ups shown. The 


operations (exclusive of trimming) are accomplished by 


two rolis, over one of which the previously drawn shell is 
passed and held while the other is advanced to bear firmly 
against the work. A third roll is required for trimming. 
The machine is provided with an automatic feed in the 
form of a chute or magazine which has a top guide bar 
that is adjustable for various diameters of work and an 
adjustable bottom for various lengths. A slight change in 
the bottom member of the chute adapts it for flanged work, 
such as is shown in the middle of the bottom row, Fig. 1. 
The machine shown in Fig. 2 is set up for handling caps 
with a curled edge for Mason jars. The flanges that are re- 
quired on such work to form the curled edge overlap when 


Fig. 2. Automatic Thread Rolling Machine set up for handling 
Mason Jar Caps 


Examples of Caps and Shells with Rolled Threads, Beads, 


Curled Edges and Knurled Parts 


placed in a chute of this kind, some flanges being on one 
side and some on the other of the preceding cap. A common 
trouble arising from this condition is due to the interference 
of the flanges, which prevents the work from being passed 
directly to the chucking roll. This is taken care of in this 
machine by an oscillating movement imparted to the lower 
end of the chute, which is produced by a cam beneath the 
machine and a connecting arm A. The arm carries two 
cam rolls, one of which rides on the periphery of the cam, 
producing the oscillation, while the other bears on the side 
of the cam. A latch C holds the lowermost cap in position 
in the chute; this latch is depressed at the upward move- 
ment of the chute and permits the work to be brought in 
position for rolling. The chucking or lower roll B may be 
designed to meet the requirements of varying classes of work. 

The operations performed on the Mason jar cap are thread- 
ing, coarse knurling, and curling the edge, all of which is 
done in one pass of the work through the machine. The 
threads and knurled part of the chucking roll are somewhat 
smaller in diameter than the work, to permit the caps to be 
readily stripped. The curled edge is produced by a groove 
in the chucking roll and a corresponding flange on the 
upper roll D. The rolls are brought together by cam action 


Fig. 3. 


Automatic Beading and Trimming Machine set up for 
handling Pill Boxes 
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through the medium of a toggle-lever connection at the rear 
of the machine. The cam is adjustable, making it possible 
to vary the number of revolutions during which the rolls 
maintain pressure, on the work. The upper roll is carried 
on an auxiliary shaft that has bearings in a rocker arm, 


the latter being connected to a toggle mechanism. This , 


roll has a flange of large diameter which acts as a stop fcr 
the work on the chucking roll and prevents it from being 
incorrectly located. 

As soon as the rolling operation has been completed, the 
rocker arm recedes and the ejecting mechanism or knock-out 
is brought into operation. The knock-out consists simply of 
a rod passing through the spindle of the machine which 
strikes against the inside of the work and is actuated by 
a side cam and lever on the side of the machine. The shaft 
that carries all the cams is driven from the main driving 
shaft by gearing located at the opposite end of the machine. 
This drive is connected and disconnected by a pin clutch 
operated by a foot-treadle. The jar caps are made of 0.910- 
inch sheet tin, and are knurled, threaded, and curled at the 
rate of sixty per minute. 


Combination Beading and Trimming 


These machines can be adapted for various shapes of work 
and provided with special auxiliary tools for handling the 
more special work. Much difficulty has been experienced 
in the past in attempting to bead and trim work of this kind 
in one operation, but Fig. 3 illustrates how the machine 
may be successfully employed for accomplishing this result. 

Parts having a bead, like a pill box, are representative of 
the work handled with the set-up shown. Suitable rolls tor 
producing the bead are used, and they are operated sim- 
ilarly to those previously described. The magazine feed 
or chute is also of the same design and in this illustration 
is shown in the position occupied just prior to depositing 
the work on the chuck. An auxiliary rocker arm is incorpor- 
ated in the design of this machine; the rocker arm carries 
the trimming roll B which is brought into operation after 
the pill box has been beaded. Rolling the bead takes up 
some of the stock from the edge of the shell and is likely 
to leave it somewhat irregular, necessitating a trimming 
operation; consequently, the rolling must be performed first. 

The scrap produced by trimming the work must be re- 
moved from the nose of the spindle; for this purpose a 
stripping device operating in conjunction with the regular 
knock-out is used. A sliding collar C fits over the spindle 
and is operated by a yoke connected to the shaft on which 
finger D is attached. When the knock-out advances, the 
stripping mechanism is also advanced, and it is afterward 
returned to its normal position by means of a spring on the 
short stripper shaft. The scrap and the trimmed and 
beaded work are deposited in a sheet-iron chute or trough 
which delivers the work to a receptacle at the extreme end 
and permits the scrap to fall through an opening left at the 
vee where the sides of the chute nearly meet, thus eliminat- 
ing the troublesome operation of later separating the scrap 
from the work. These pill boxes are made from 0.010-inch 
sheet tin at a rate of fifty-five per minute. 

Automatic machines of the type here illustrated will 
handle work from % inch to 4 inches in diameter, up to a 
depth of 3 inches. By the use of rolls of the proper design, 
irregular shaped shells may be rolled. The design ‘of the 
work affects the production rate, but on the simpler designs 
a production of up to 100 per minute is obtainable. 


* * &* 


Extensive additions and improvements are to be made at 
the Altoona shops of the Pennsylvania Railroad. The plans 
include the construction of two large buildings in connec- 
tion with the Juniata Works. One shop will be entirely 
devoted to repairing and building locomotives, and will 
cover an area of 340 by 670 feet; in addition, a reinforced 
concrete storehouse will be erected, three stories high, with 

basement, 60 by 400 feet. 
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TOOL FOR WINDING RESISTANCE COILS 


By C. E. STEVENS 


Resistance coils of various diameters and lengths wer 
required in the manufacture of electric toasters and similar 
appliances. In order. to determine the best method of pro- 
ducing these coils, several different coil-winding tools were 
tried out by one manufacturer, and the type of tool finally 
adopted is shown in the accompanying illustration. This 
tool not only produced accurate coils but increased produc- 
tion as well. 

The arbor A is placed in the chuck of a small speed lathe, 
the length or distance that it projects from the end of the 
chuck being the same as the length of coil to be wound. 
The winding bushing B is of tool steel or drill rod, and is 
hardened. The small hole extending through the bushing 
is made a slip fit for the arbor A, and the two ends of the 
hole are counterbored to a diameter equal to the diameter 
of the arbor plus twice the diameter of the resistance wire 
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Method of winding Resistance Coils 


from which the coil is to be wound. A slot C is cut in the 
end of part B as shown. This slot is 0.002 to 0.005 inch 
wider than the diameter of the wire and extends to the 
bottom of the counterbore. Both ends of part B are slotted, 
the slots being located opposite each other so that the block 
can be used to wind springs having either left- or right-hand 
spirals by running the spindle in the required. direction. 
A small stud D is screwed in the center of the bushing to 
hold the wooden handle Z. 

In winding the coil, the end of the wire is placed between 
the jaws of the chuck, and the lathe spindle is given two 
or three turns by hand to start the coil. The tool body B 
is then placed over the coil so the wire rests in the slot 
as shown. The lathe is then started, and by pressing the 
tool toward the chuck, the coil is wound close and will snap 
or break off when the end of the arbor is reached. A differ- 
eni bushing or tocl and arbor is necessary for each diameter 
of coil. If the tool B is made a good running fit on the 
arbor, and is properly counterbored at the end to fit the 
outside diameter of the coil, the lathe spindle can be run 
at any desired speed. 


zs * & 


The work of the British Engineering Standardization As- 
sociation, as reviewed at the annual meeting of the organiz‘- 
tion, is steadily progressing. Seventy-two standard speci- 
fications, new or revised, were issued during the past year, 
and there are now nearly 2000 engineers who give of thair 
time and experience to the standardization work in Great 
Britain. About $75,000 was expended on this work by the 
association itself during the year, of which the industries 
in spite of the business depression, contributed over $40,900, 
the remainder being appropriated by the British and the 
Dominion Goverrments. 
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American Machine Tools in France 


By a French Machine Tool Dealer 


France is the interest in American tools which has 

been noticed during the last six months, although 
orders were not forthcoming to any great extent, owing to 
the high prices. Special interest was shown in small tools, 
such as drills, reamers, and cutters made from carbon steel. 
The quality of the steel is the main reason for the demand 
for American tools of this type. Chucks and other acces- 
sories have also been in demand. American small tools 
made from high-speed steel, on the other hand, find no sale, 
because they are too high-priced for the French market, 
with the exception of entirely special tools. The sale of 
American machine tools and small tools during the last 
few months was somewhat aided, temporarily, by the ex- 
change situation, there being a period when the value of 
the france rose appreciably, although it soon, fell again. 
Importers of American machine tools also made great sacri- 
fices in order to meet the prices of French tools. In a few 
cases the American manufacturers cooperated generously 
with the French dealer and shared in the sacrifice. 


Tr: outstending factor in the machine tool situation :n 


Effect of the Wiesbaden Agreement 


Under the Wiesbaden agreement, materials and equipment 
are obtained from Germany for the rehabilitation of the 
’ devastated regions. Manufacturers in the devastated area, 
, whose plants were demolished, obtain from the French 
Government, upon application to the official Mandataires, 
who acts as an intermediary between German manufac- 
turers and French buyers, a kind of scrip, which is good 
only for the buying of German products. This practically 
removes the manufacturer in the devastated region from the 
market, as far as American or domestic French machinery 
and equipment are concerned. Furthermore, the German 
machines are imported into France at the minimum rate 
of duty, and are therefore obtained by the French customer 
at a very cheap price, eliminating practically all competi- 
tion. Even in cases where American machine tools might 
be preferred, the French buyer cannot afford to sacrifice 
the advantage of buying the German machines under the 
Wiesbaden agreement at a very low price. 


General Conditions in the Machine Tool Market 


The competition offered by French and German manu- 
facturers is very severe, and the few firms in France that 
are still exclusively handling American machinery and tools 
find it difficult effectively to meet this competition on account 
of the differences in price between American and European 
machines. If the price of American machine tools is as- 
sumed as 100 per cent, French machines, many of which 
are now of very good quality, sell at 60 per cent, and German 
machines as low as 40 per cent. German competition is 
especially severe in molding machines, and there is a strong 
possibility of such machines being built in France, unless 
American manufacturers in this line constantly develop 
new designs, so that they are always in the lead. 

The stock of second-hand machinery, especially of the 
less high-grade types, is still great, but is gradually being 
absorbed, mostly by machine shops of the secondary class, 
garages, and repair shops; not infrequently also the larger 
shops have been forced by economic conditions to purchase 
machines of this class against their own best judgment. 
The automobile business is recovering, and this has created 
a fair demand; but this is offset to some extent by the fact 
that some of these shops have disposed of surplus machines. 


The demand for automatic machinery and high-production 
machines in general is increasing. 

If the exchange rate should settle down to ten frances to 
the dollar, American machine tools could be sold in France 
to some extent, as there exists a definite demand for high- 
class American tools and only the price stands in the way 
of sales. The classes of machines mainly required are 
automatic screw machines, universal milling machines, 
universal grinding machines, gear-cutting machinery, high- 
production bolt and nut machinery, small tools made from 
a high-grade carbon steel, and precision tools. On the other 
hand, the domestic and German competition in lathes, 
shapers, all classes of drilling machines, lathe and drill 
chucks, and hoisting equipment, makes it very difficult to 
sell machines and equipment of these classes in France. 


The Manufacture of American Tools in Europe 


A few American manufacturers have started to manu- 
facture machine shop equipment in France. In some cases 
some of the parts are made in America and shipped to 
France, part of the work and the assembling being done 
there. In other cases, the entire manufacture is carried 
out in France. This applies to electric shop trucks, grind- 
ing wheels, and die-heads, and is likely to extend to drill 
chucks. In the metal-working field outside of the shop 
equipment field, there has been even more activity along 
these lines, as in tube manufacture, agricultural machinery 
and tools, ard structural steel sections. 

The article ptblished in September, 1922, MacuHINery, ° 
by A. L. Valentine on the manufacture of American ma 


‘chines and tools in France, contains correct conclusions. 


In many lines ot tools, the American manufacturer cannot 
successfully compete unless he has a French license operat- 
ing a factory that at least partially manufactures and as- 
sembles his product in France. The main reasons are that 
the duty on imported machinery and tools is very high and 
likely to be higher if the foreign competition with the new 
French industries becomes too severe; the labor obtainable 
in France is much cheaper than American labor, because the 
cost of living there is not as high as in America; and the 
unfavorable influence cf the exchange rate could be largely 
overcome by manufacturing in France. 

The many costs that would be avoided are obvious. Raw 
materials of gooi quality are obtainable in France. Quicker 
deliveries could be quoted, and the representatives in France 
would not be required to carry such large stocks as is now 
necessary. In the small tool field, particularly, this becomes 
a very important item, because, unless small tools are car- 
ried in stock by the French dealer, there is no possibility 
of sales. It would take too long to order from the United 
States. 


Cooperation with Dealers in France 


The dealers already familiar with the European market 
could take the selling problem entirely off the hands of the 
French licensee, who, operating along the same lines and 
with the same equipment as the American manufacturer, 
could devote his entire energy to the manufacturing prob- 
lems. A good organization could be built up in France 
entirely by native French engineers and workmen, who will 
be found to carry cut any laid down program in a manner 
that would meet all requirements. 

Meanwhile, American manufacturers who wish to main- 
tain their sales and keep their name before the French buyer 
can greatly aid the dealers in American machine tools by 
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sending them machinery and tools on consignment, to which 
a fixed rate of exchange should apply at any time. Presant 
conditions do not permit the dealers to add any appreciable 
amount to their already large stocks, unless the American 
manufacturer cooperates with them in this manner. 

Were this generally done, it would be possible for the 
French dealer to continue his sales work and to bring be- 
fore the French buyers of machine tools and equipment the 
new developments that are continually being made in Amer- 
ica. Firms that have constantly represented none but 
American machine tool builders would then be encouraged 
in the continuation of this policy, and would be ready to 
further the sales of American tools as soon as changed 
conditions bring about an increased demand. 


* * 


MECHANICAL ENGINEERS’ ANNUAL 
MEETING 


At the annual meeting of the American Society of Mechan- 
ical Engineers, which was held in the Engineering Societies’ 
Building, 29 W. 39th St., New York City, December 4 to 7, 
special sessions were devoted to management, materials 
handiing, machine shop practice, education and training 
for the industries, research, steam tables, fuels, railroads, 
zeneral machine design, power engineering, safety engineer- 
ing, standardization, ordnance, aeronautics, and forest pro 
ducts. In addition, there was an evening session on engi- 
neering and economics at which addresses were made by 
Wesley C. Mitchell, director of research, National Bureau 
of Economic Research, on “Making Goods and Making 
Money”; and by E. M. Herr, president, Westinghouse Hlec- 
tric & Mfg. Co., on “The Human Problem in Industry.” A 
valuable contribution to the discussion on Mr. Mitchell’s 
paper was made by Ernest F. DuBrul, general manager, 
National Machine Tool Builders’ Association. Copies of these 
and other papers and discussions presented before the meet- 
ing may be obtained by addressing the American Society of 
Mechanical Engineers, at its headquarters given above. 


The President’s Address 


The president of the society for the past year, Dexter S. 
Kimball, Dean of the College of Engineering of Cornell 
University, chose as the subject for his address “National 
Leadership.” He pointed out that the ultimate criterion 
by which any civilization will be judged will not be its 
armies or navies, its great edifices, nor its wealth, but the 
degree of well-being—physical, mental, and spiritual—that 
it bestows upon its people. He stated that our civilization 
differs from tuose that have gone before mainly in our power 
to produce the necessities of life—to feed, clothe, and house 
the multitude. This power has come through the use of 
what we call the “scientific method,” by which we aim finally 
to replace the words “I think” with the words “T know” in 
all our activities. The success of this method in conquering 
nature and turning its resources to useful purposes has been 
most remarkable, and it has become increasingly clear that 
physical, mental, and spiritual well-being depend primarily 
upon the industrial background, and that the benefits of 
modern industrial methods must be more widely distributed. 

“Tf I read the ideals of American democracy aright,” said 
Dean Kimball “we are committed in this country to an en- 
deavor to secure universal well-being. The benefits that 
have accrued to all classes of people are beyond question, 
and they are the more apparent when comparison is made 
either with older forms of civilization or even with other 
nations. The general level of comfort and education is un- 
questionably higher than has ever been attained.” Yet the 
advantages due to this industrial development have brougat 
with them many problems that are not yet solved. 

No one would presume to say that the engineer alone can 
solve the industrial riddle, but it is clear that he can make 
a very great contribution to the solution. 
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Helical Gearing for Planers 


At the machine shop session Forrest E. Cardullo of the 
G. A. Gray Co., Cincinnati, Ohio, read a paper on “A New 
System of Helical Involute Gearing for Use on Metal 
Planers,” in which he gave particulars of a system of helical 
gearing designed by him for use on planers, in which the 
directions of rotation and the helical angles of the several 
gears are so chosen as to counterbalance and minimize end 
thrust, advantage being taken at the same time of the end 
thrust to counterbalance the side thrust of the cutting tools. 
The tooth form adopted is an involute having a 141%4-degree 
pressure angle, a pinion addendum of 3/2p inches, and a 
pinion dedendum of 1/2p inches, p being the normal iia- 
metral pitch. The advantages of this form of tooth for the 
work in question were enumerated and dimensions of a 
pinion, gear, and rack designed according to the principlas 
set forth in the paper were given in tabular form. 


Spherical Gears 


A paper entitled “Spherical Gears” was read by Charles 
H. Logue, consulting engineer, Syracuse, N. Y., in which it 
was stated that the basis for a study of all gears whose pitch 
surfaces are in rolling contact is found in the study of the 
bevel gear. By acquiring this point of view, not only are 
the elementary features of bevel gear design brought out and 
applied to spur gears, but also the real connection between 
the two types is shown. This is essential to a complete 
understanding of either. 


Testing Involute Spur Gears 


A paper on the subject of testing spur gears was read by 
M. Estabrook, of the Niles-Bement-Pond Co., New York. Ina 
this paper some of the more commonly used methods of 
testing or inspecting spur gears were briefly reviewed, and 
two new devices for testing gears were described; namely, 
the Saurer gear-testing machine, a Swiss development by 
means of which the accuracy of the tooth curves, spacing, 
and eccentricities can be determined with a high degree of 
precision; and the odontometer, an American instrument 
for quickly and accurately testing gears for tooth curves 
and spacing, and which can be used during the processes 9f 
manufacture, making it possible to locate troubles in the 
machines or tools. 


Hydraulic Variable-speed Drive for Machine Tools 


A paper entitled “Applications of Hydraulic Transmission 
Variable-speed Drive to Machine Tools and Manufacturing 
Processes” was read by Walter Ferris of the Oilgear Co., 
Milwaukee, Wis. Hydraulic transmission has been in course 
of development as a variable-speed drive for twenty-five 
years, and has often been applied to gun control, turret con- 
trol, and steering gears on naval vessels during the last 
fifteen years. Its accuracy and flexibility of speed control, 
mechanical efficiency, durability of mechanism, and ability 
to stand abusive accelerating and stalling loads without 
overheating, are well established, yet this type of drive has 
never attained extensive introduction in the industries, 
where its most extensive field seems to lie. The author 
described and illustrated a number of applications of the 
“Oilgear”’ to machine tool driving, broaching, and hydraulic 
presses. 

Power Required for Cutting Metals 


An investigation into the power required for cutting 
metals, by Fred A. Parsons, of the Kempsmith Milling Ma- 
chine Co., Milwaukee, Wis., gave results of an investigation 
extending over a period of more than ten years, the purpose 
of which has been to determine the fundamental laws 
governing milling, turning, planing and drilling operations 
on the various metals and alloys used in machine construc- 
tion. The author’s results were presented in the shape of 
formulas and tables by means of which the power required 
to machine metal in any given case may be calculated. 
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Cutting 
Bevel Gears with 
Formed Cutters 


By FRANKLIN D. JONES 


cutter type are designed for cutting either spur or bevel 
Such machines are so arranged that the 
ceutter-slide can be set parallel to the work-spindle for spur 


Gene automatic gear-cutting machines of the formed- 


gearing. 


gears, and at an angle for bevel gears. While bevel gears 
are often cut by means of formed milling cutters, -this 
method is not very accurate, because it is impossible to do 
more than approximate the converging form of tooth when 
a cutter that merely reproduces its shape is used. In fact, 
when bevel gearing is cut by this method, it is usually 


ecessary to correct the teeth by filing. 


Although these milled gears are sufficiently accurate for 
many purposes, especially when the speeds are relatively 
low, they are unsatisfactory for high speeds and where 
accurate tooth curves are of importance. For cutting small 
and medium-sized gears of the better grades, the general 
practice is to use a generating type of machine, whereas for 
very large bevel gears, the templet or form-copying type is 
in common use. 


Determining Formed Cutter to Use for Bevel Gears 


A Brown & Sharpe automatic gear-cutting machine adapted 


for cutting either spur or bevel gears is shown in the head- 
ing illustration set up for cutting a bevel gear. The formed 
cutters used for bevel gears are similar to spur gear cutters, 
except that the thickness is less. A thinner cutter is neces- 
sary, because it must. pass through the narrow space be- 
tween the inner ends 
of the teeth. Standard 
Brown & Sharpe cutters 
are of such thickness 
that they will cut face 
widths up to one-third 
the length of the pitch 
cone. These cutters are 
made in series of eight 
for each pitch, the dif- 
ferent numbers being 
selected with reference 
to the number of teeth 
in the gear and the 
pitch cone angle. If 
the number of teeth in 
a gear is divided by 
the cosine of the pitch 
cone angle, the result 
represents the number 
that determines the se- 
lection of the cutter. 


After the gear blank Fig. 1. 
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and cutter have been mounted on the machine, the cutter 
is set in a central position by means of a special gage used 
for this purpose. Gears that are cut with a cutter off center 
will run more quietly in one direction than in the other. 


Setting Cutter-slide at Required Angle 


When bevel gears are cut on machines of the generating 
type, the cutting angle is determined by subtracting the 
dedendum angle from the pitch cone angle, When a formed 
cutter is used, however, better results are obtained by sub- 
tracting the addendum angle from the pitch cone angle. 
When this cutting angle is used, the bottom of the tooth 
space does not incline toward the apex of the pitch cone, 
but is parallel to the face of the mating gear. The object 
of modifying the cutting angle slightly when a formed cut- 
ter is used, is to obtain a tooth shape which more nearly 
approaches the correct form. The cutter-slide (see the 
heading illustration) is set to conform to the cutting angle 
by means of graduations on the side of the segment. 


Adjustment of Cutter 


The total depth of the tooth space for a bevel gear is 
measured at the large end of the tooth, and at right angles 
to the pitch line, that is, along the back edge. A simple 
method of adjusting the cutter for depth is as follows: A 
gage is first used to scribe a line along the back edge, rep- 
resenting the bottom of the tooth space. This gage may be 
a small fixed type or 
an adjustable design 
with micrometer gradu- 
ations. The cutter car- 
riage is moved along 
the bed, and the work- 
spindle slide adjusted 
downward until the cut- 
ter has been fed into 
the blank to the depth 
indicated by the line. 

The cutter used for 
bevel gears cannot be 
thicker than the spaces 
between the small ends 
of the teeth. Hence, if 
the teeth were finished 
with a cutter set in a 
central position relative 
to the blank, the spaces 
would be too narrow at 
the large ends and the 
teeth too wide or thick. 
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Fig. 2. Equipment for holding Ring Gears 


To prevent this, it is necessary, in cutting bevel gears, to 
set the cutter slightly off center, first in one direction, for 
finishing the teeth on one side, and then in the opposite 
direction for milling the teeth on the other side. Before 
the cutter is offset for this purpose, however, the tooth spaces 
may be roughed out with the cutter in the central position. 
According to one rule, this should be done when cutting 
cast-iron gears coarser than 5 diametral pitch, and the cen- 
tral cuts are usually consid- 
ered an advantage for nearly 
all steel bevel gears. As the 
method of determining the 
amount of offset has been de- 
scribed previously in Ma- 
CHINERY, and is also explained 
in MAcHINERY’S ENCYCLO- 
PEDIA, (Vol. III, page 327), 
it will not be included in this 
article. 

Since the shape of a form- 
ed cutter for bevel gears can 
be correct only for one sec- 
tion of the tooth, the cutter : 
outline is based on the tooth shape at the large end; con- 
sequently the small end of the tooth is too thick above the 
pitch line and it does not have enough curvature, as indi- 
cated by the dotted lines in the end view of a tooth in Fig. 3. 
If the cutter outline conformed to the shape of the teeth at 
the small ends, too much metal would be removed from 
the large ends above the pitch line. Therefore the cutter 
is shaped to suit the large end, because then it is possible 
to correct the teeth by removing the surplus metal at the 
small end. 

This error in thickness above the pitch line, which pro- 
gressively increases from the large to the small 
end, is corrected ordinarily by filing the teeth. 
The triangular area indicated by the fine shade 
lines shows what part of the tooth surface should 
be corrected by filing. No metal should be re- 
moved at or below the pitch line, because if the 
gear has been milled properly the pitch line 
thicknesses at both large and small ends will 
be correct. ' 


Fig, 3, 


Method of Holding Bevel Gears of the Ring Type 


A Brown & Sharpe automatic spur and bevel 
gear-cutting machine is shown in Fig. 1 rough- 
ing out the teeth of bevel gears for automobiles. 
These gears are of the ring form, and are held 
by a special device, the arrangement of which is 
shown more clearly by the detailed view, Fig. 2. 
The draw-in bolt A passes through the spindle 
of the machine, and the threaded end engages 
the long sleeve B, which passes through face- 
plate O, work-holding plate D, and clamping 
plate #, The gear fits over a shoulder on plate 
D, against which it is firmly held by plate # 
when the handwheel on the draw-in bolt is used 
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to bind the parts together. These ring gears have fifty-five 
teeth of 4 diametral pitch, are made of 3% per cent nickel 
steel, and are cut at the rate of thirty-three gears in nine 
hours. The cutter speed employed for cutting these bevel 
gears is 130 revolutions per minute with a feed of 12 inches 
per minute. 


Milling Bevel Gear Segments 


The automatic gear milling machine shown at work in 
Fig. 4 is a cam-controlled type adapted for cutting spur or 
bevel gearing as well as for various other special operations. 
This machine is made by the Bilton Machine Tool Co., 
Bridgeport, Conn. The particular operation illustrated is 
that of cutting spark and throttle control segments. The 
cutter is mounted on a horizontal spindle carried by a ver- 
tical slide attached to the end of another slide or ram 
which is free to move horizontally and is actuated by a 
cam at the rear. At the top of the vertical slide there is a 
form or templet which is held in contact with a finger at 
the front end of a pivoted lever arm. This contact between 
the form and finger is maintained by compression springs 
located in the head of the ram beneath the vertical slide 
cap. .The lever arm carrying the finger is operated by 
another cam at the rear, and 
‘it controls the vertical posi- 
tion of the cutter-slide. 

When the machine is at 
work, the lever arm moves 
the cutter down to the work- 
ing position; then the hori- 
zontal ram is given a for- 
ward feeding movement by a 
“stroke cam” of the right 
throw. When this occurs, the 
path followed by the cutter 
depends on the shape of the 
form at the top of the ver- 
tical slide; for instance, if a 
straight horizontal surface is in contact with the finger on 
the lever arm, the cutter will move parallel to the axis of 
the work-arbor, as when cutting spur gears. By using an 
angular form, as shown in Fig. 4, the cutter-slide is given 
a combined horizontal and vertical movement, as required 
in cutting bevel gears. At the end of the cutting stroke, 
the cutter is lifted to clear the blank, and during the return 
stroke, the work is indexed automatically. The index 
mechanism is first unlocked, and then the indexing ratchet 
turns the work-spindle until it is again locked for cutting 
the next tooth space. These indexing movements are con- 
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trolled by additional cams at the rear. The depth 
of the cut may be regulated by a micrometer ad- 
justment for the finger that bears against the 
form. at the top of the cutter-slide. 

The bevel gear segment shown on the machine 
in Fig. 4 has twenty-two teeth, 44 inch face width, 
and an angle of nearly 814 degrees. These seg- 
ments are cut at the rate of 3144 minutes each, 
which includes the changing time. The segment is 
‘mounted on an arbor passing through a special 
sleeve held in the headstock spindle by a draw-bolt. 
A horseshoe washer bears against the outer face 
of the hub, and permits the work to be readily in- 
serted or removed. The arbor is keyed to the 
sleeve to prevent it from turning when the inner 
draw-bolt is tightened, and the sleeve is keyed to 
the headstock spindle to insure accurate registra- 
tion. The gear blank is locked circumferentially 
by a stud and set-screw on one side, which forces 
the opposite side against a stop-pin. 

A method of cutting two bevel gear segments at 
one time is illustrated in Fig. 5, which shows a Gould & 
Eberhardt machine. The cutter-slide of this machine feeds 
vertically along the face of the column and carries two cut- 
ters, as shown in the illustration. The bevel gear segments 
are held on pivoted arms that form part of the fixture, and 
these are indexed in unison for milling each successive tooth 
space. These cast-iron segments have eleven teeth of 5 
diametral pitch, and 14, inch face width. They are cut at 
the rate of nine per hour. No attempt was made to produce 
accurately formed teeth, since this was not necessary. 


Cutting Double-angle Bevel Gears 


An unusual gear-cutting operation, also performed on a 
Bilton machine, is shown in Fig. 6. The work is that of 
cutting double-angle bevel gears. The first part of the gear 
has an angle of 15 degrees, which changes to an angle of 
29 degrees. This double angle is readily milled during one 
passage of the cutter, by using-a double-angle form at the 
top of the vertical slide. When the cutter is milling the 
15-degree section, the 15-degree part of the form is sliding 
under the finger of the lever arm. Then, as the 29-degree 
edge of the form, which inclines upward to the left, comes 
into contact with the finger, the cutter moves down along 
the corresponding section of the gear. <A special stroke 
cam having the necessary throw is used to feed the ram 
ferward. When the last cut is completed, the feeding me- 
chanism on machines of this type is tripped automatically. 
The double-angle gears are made of cold-rolled steel and 


Fig. 6, 


Cutting a Double-angle Bevel Gear 
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Fig. 5. Cutting Two Beve] Gear Segments simultaneously 


have twenty teeth. Ten gears are cut per hour, which 
includes changing time. The machine illustrated is one of 
a battery of four run by one operator. 


* * 


THE VALUE OF STANDARDIZATION 


In a brief summary prepared by P. G. Agnew, secretary of 
the American Hngineering Standards Committee, 29 W. 39th 
St., New York City, thirteen specific points are brought out 
on the value of standardization in the engineering indus- 
tries, as given in the following: 

1. It enables buyer and seller to speak the same 
language, and makes it possible to compel competitive sell- 
ers to do likewise. 

2. In thus putting tenders on an easily comparable ba- 
sis, it promotes fairness in competition, both in domestic 
and in foreign trade. 

3. It lowers unit costs to the public by making mass pro- 
duction possible, as has been so strikingly shown in the 
case of incandescent lamps and automobiles. 

4. By simplifying the carrying of stocks, it makes de- 
liveries quicker and prices lower. 

5. It decreases litigation and other factors tending to 
disorganize industry, the burden of which ultimately falls 
on the public. 

6. It eliminates indecision both in production and utili- 
zation—a prolific cause of inefficiency and waste. 

7. It stabilizes production as well as employment, by 
broadening the possible market, and by making 
it safe for the manufacturer to accumulate stock 
during periods of slack orders to an extent that 
would not be safe with a product that was not 
standardized. 

8. By focussing on essentials, it decreases sell- 
ing expense. 

9. By concentrating on fewer lines, it enables 
more thought and energy to be put into designs, 
so that they will be more efficient and economical. 

10. By bringing out the need of new facts in 
order to determine what is best, and to secure 
agreement on most questions, it acts as a power- 
ful stimulus to research and development. 

11. It is one of the principal means of get- 
ting the results of research and development into 
actual use in the industries. 

12. It helps to eliminate practices that are 
merely the result of accident or tradition, and 
that impede development. 

13. By concentration on essentials and the con- 
sequent suppression of confusing) elements in- 
tended merely for sales effect, it helps to base 
competition squarely on efficiency in production 
and distribution and on intrinsic merit of product. 
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Buying Tool Steel Performance 


By CHARLES M. BROWN, Vice-president and Sales Manager, Colonial Steel Co., Pittsburg, Pa. 


that tool steel ought to be standardized. They want to 
know more about the varying qualities and differences 
and reasons why there are so many kinds. And, most of 
all, they want to find some way of discriminating between 
competitive makes without the burdensome, annoying, and 
costly method of trying it out in actual performance. Be- 
fore saying offhand that this can or cannot be done, there 
should be a clear understanding of what is expected and 
demanded of any tool steel after it is ordered. 
What does the tool steel manufacturer actually sell? 
venture to state that in the major- 
ity of cases he does not sell steel 
at all. In fact, he is often inclined 
to feel that he is not in the steel 
business as it is usually known. 
What he is really engaged in selling 
is “tool performance.” It is the 
trade custom and has been for 
many generations, to supply tool 
steel suitable for the purpose for 
which it is intended, and the stand- 
ard trade guarantee is based on this 
condition. While the order speci- 
fies so many bars, and that many 
bars are actually delivered, this is 
not what the buyer actually seeks. 
What he does demand is that a cer- 
tain specific job requiring tools 
shall be done successfully in his 
shop. As a consequence, any Ssuc- 
cessful selling force must have a 
thorough knowledge of metal-work- 
ing and machine shop practice. It must be competent to 
advise and criticise the design and making of tools of every 
kind; understand the operation and control of gas, oil, and 
electric heat-treating furnaces; know the proper tempera- 
tures for hardening every kind of steel, the best medium 
and the most successful ways for quenching, and the infinite 
variations in tempering; and even the setting up and opera- 
tion of machine tools. All this experience and knowledge 
—intensified service—is purchased when an order for tool 
steel is placed with a dependable manufacturer of tool steel. 


inst t is a growing feeling among buyers and users 
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Should a Buyer Specify the Analysis of Steels? 


If tools from a certain brand of steel do not give satis- 
factory results, the buyer feels justified in demanding an 
adjustment, unless the seller can prove that the difficulty 
arises from something in their design, machining, harden- 
ing, tempering, or the way in which the tools are put to 
work, and not in the steel itself. It is then that the tool 
steel salesman is really called upon to deliver what he has 
all the time been expected to, and that is, tool performance. 
Such being the case, it is only right for the salesman to 
ask the buyer, at the time of ordering, for what purpose 
the steel is to be used, and then name his price on the 
grade that he considers will give a satisfactory performance. 
Almost all tool steel catalogues urge the buyer to specify 
on every order the purpose for which the steel is to be used. 
This is not done with a view to manipulating prices or 
juggling brand names, but rather to make it possible for 
the tool steel manufacturer to carry out the contract as he 
is expected to. 


Should tool steel be bought on the basis of 
specifications of its chemical composition? 
This is the question that the author of this 
Is the value of a tool steel 
to the buyer measured by any other stand- 
ard than by performance, and can perform- 
ance be made to depend directly upon 
analysis and composition? 
cusses this subject thoroughly, and answers 
the questions raised definitely. 
that composition or analysis alone does not 
determine the merit of a steel, and points 
is much easier for the steel 
manufacturer to make a steel of a given 
analysis than to make one that will meas- 
ure up to certain performance requirements. 


The absolute essential, then, before attempting to stand- 
ardize tool steel or to draw any specification that places 
limits on analysis or methods of manufacture is to decide 
definitely what is expected and demanded of the steel after 
it has been delivered. If the buyer is going to demand a 
satisfactory tool performance, what will he gain by telling 
the manufacturer how much carbon or how little phos- 
phorus to put in the steel? On the other hand, should 
the buyer be willing to relieve the tool steel manufacturer 
of all responsibility for tool performance, he can simplify 
his purchasing by adopting an analysis specification; but 
that is all he can do, for analysis is 
an indication only and not a proof 
of quality. This can be seen by 
considering what the tool steel 
manufacturer has to do before he 
decides his product is satisfactory. 


Development of High-speed Steels 


The differences between the grades 
and varieties of tool steel are of 
two kinds: First, those due to the 
materials used, and second, those 
due to the methods employed in 
manufacture. The difference in ma- 
terials used largely accounts for 
the various kinds of steel, such as 
high-speed steel, alloy tool steel and 
carbon tool steel; and the differ- 
ence in methods affects the same 
kinds or grades of steel, as made by 
different manufacturers. Ancient 
tool steel was all straight carbon 
steel, or if it contained any alloy that fact was not known. 
It is possible that the superior merits of some ancient sword 
blades are due to the fact that the ores from which they 
were manufactured contained small percentages of tungsten. 
The first advance of any practical value over straight car- 
bon steel, and the first successful attempt at combining an 
alloy or other metal with iron to obtain improved cutting 
qualities was the manufacture of self-hardening steel by 
Robert F. Mushet in 1868. This steel contained a compara- 
tively high percentage of carbon, in addition to a high per- 
centage of tungsten. From this tungsten self-hardening 
steel there has since been developed the more complex high- 
speed steels of today, which are a combination of iron with 
chromium, tungsten, vanadium, and occasionally small quan- 
tities of other alloys. 

As a result of the great increase in cutting qualities of 
tools made from high-speed steel, many experiments have 
been made to determine the value of combining other alloys 
with iron for tool steels, and as a result there are now 
being produced alloy tool steels containing tungsten, chro- 
mium, vanadium, nickel, molybdenum, and other alloys, either 
singly or in combination. Straight carbon tool steel is a 
different and more complicated class, and we have a great 
variation in quality due to differences among manufacturers, 
both in the raw materials used and in the methods of manu- 
facture. Some carbon tool steel is made from very pure 
puddled iron, commonly known as “muck bar’; some from 
puddled iron and tool steel scrap melted together; and in- 
still other cases it may be made entirely from basic open- 
hearth scrap in the form of plate shearings or punchings, 
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or from low phosphorus and sulphur basic open-hearth bar 
remelted in the crucible pot. 


Process of Manufacture 


In the manufacture, the first step is melting, of which 
there are three processes—the crucible, which is the oldest; 
the open-hearth, either basic or acid; and the more recently 
developed electric process. Large quantities of tool steel 
are being produced, and have been for years by the open- 
hearth process. Many think of tool steel as that which is 
used for metal-cutting purposes only, but there are quan- 
tities of other hardened and tempered tools and implements 
that were formerly made from crucible steel and are now 
almost entirely made from open-hearth steel. Among these 
are such tools as plowshares, mowing-machine knives, oil- 
well drilling tools, mining drills, saws, hatchets, and 
axes. Wherever the demand for tools and implements has 
grown to such an extent that a large tonnage of steel is 
required, it is invariably found that the crucible process is 
too costly. By careful experimentation and the application 
of the same care in the manufacture that is applied in 
melting steel by the crucible pro- 
cess, open-hearth steels of high 
quality have been developed, and it 
is probable that this change to a 
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Experience and Carefulness Necessary in Producing 
Tool Steels 

After melting and casting, the ingot must be reduced 
either to a finished bar or to a billet of a size that can be 
rerolled. On account of the high carbon content, this opera- 
tion must be carried out with the greatest care; if at all 
overheated in forging or rolling, the steel is spoiled. After 
reducing to billets, it is customary to smooth off the surface 
either by grinding, or by using pneumatic chipping chisels. 
All roughness, surface cracks, and seams, if not removed, 
result in seams in the finished bar. The billets are then 
rolled into finished sizes, or hammered down. Here again 
the heating has to be conducted with great care, and, as 
before if overheated in the process of rolling, or final forg- 
ing, the steel is spoiled. The usual final step in the manu- 
facture is annealing, and this is a matter of the greatest 
importance. Steel that is over-annealed is very difficult to 
harden, and steel that is under-annealed is not only difficult 
to machine, but besides does not give the maximum produc- 
tion when used in the form of hardened and tempered tools. 

All these operations may not be carried out exactly in 
the same way in different mills, 
and there are intermediate steps in 
caring for or protecting the steel, 
which may vary. Experience and 


steel which can be melted at a low- 
er cost, will be made wherever the 
demand is great enough. 

The electric process is the new- 
est, and while it has made rapid 
strides and is successful in many 
instances, it has not yet been 
proved that steel melted by this 


process is as suitable for many 


purposes as steel melted by the 
crucible or the open-hearth process. 
The crucible process is, by compari- 
son with other methods of melting, 
a hand process and deals with very 
small units, every lot being melted 
in units of about 100 pounds which 


ardize tool steel, or to draw up any speci- 
fications that place limits on analyses or 
methods of manufacture, to decide defi- 
nitely what is expected and demanded of 
the steel after it is delivered. If the buyer’s 
one aim is simply satisfactory tool per- 
formance, what does he gain by telling the 
manufacturer how much carbon or how 
little phosphorus to put in the steel? On 
the other hand, if the buyer is willing to 
relieve the tool steel manufacturer of all 
responsibility as to tool performance, he can 
simplify his purchasing by adopting an 
analysis specification; but this does not 
insure performance, because analysis is an 
indication only, and not a proof of quality. 


the greatest possible care at all 
times are necessary to produce a 
steel that will stand the abrupt 
transformation that it undergoes in 
hardening and tempering. Even 
should two organizations possess 
the same degree of skill and ex- 
perience, they will not apply this 
to the same degree. Great differ- 
ences will therefore exist in the 
thoroughness or expertness with 
which these operations are carried 
out, and so quality differences are 
bound to occur in different makes 
of tool steel. As previously men- 
tioned, these are due, first, to the 


constitute the contents of each cru- 

cible. Everything about the process 

requires close attention. It is, how- 

ever, strictly a melting and not a refining process, and steel 
taken out of the furnace will be no purer than that put 
into it. Consequently, the mere fact that steel has been 
melted in a crucible does not of itself insure good quality. 
It must be good before it is melted. Most manufacturers 
consider that puddled iron or muck bar is the best raw 
material from which to melt tool steel. 


Disadvantages of the Open-hearth and Electric Processes 


The disadvantage of the open-hearth process is that, be- 
cause it has almost universally been used by the steel trade 
as a tonnage producer, with quality but a secondary con- 
sideration, the majority of experienced open-hearth steel 
men have concentrated their attention on those refinements 
and processes that tend to give additional tonnage, and have 
not directed their minds to those refinements that would 
tend to produce better quality. The fact remains, however, 
that the tool steel manufacturer, because of his experience 
gained in the manufacture of steel by the crucible process 
and his knowledge of the dangers to be met, can produce a 
really high-grade steel by this process. 

The disadvantage of the electric process for tool steel 
manufacture seems to lie in the fact that the temperatures 
produced by the electric arcs are extremely high, much 
higher than is desirable for melting, and as a result some 
part of the bath is subject to overheating during the melting 
with a consequent effect on the quality. This is particu- 
larly noticeable with plain carbon steels having no addition 
of alloys that possess higher heat-resisting qualities 
than iron. 


difference in the materials used, 

second, to the different methods of 

manufacture, and third, to the 
extent to which care is applied in the making. 


Standardized Compositions of High-speed and Alloy Tool Steels 


At present alloy tool steels and high-speed steels are 
largely standardized. Carbon tool steel is not, because 
there are too many variables in practice and too wide differ- 
ences in the requirements that must be met in tools for 
different purposes. Alloys have very definite characteristics 
which they impart to the steel, and so it is possible to 
measure the results obtained by the use of steel containing 
them. Furthermore, alloy steels are used for comparatively 
few kinds of tools or operations, and for this reason it has 
been possible to watch and check up the results. Where it 
has been proved that the addition of a certain alloy gives 
improved qualities to the steel, a specification demanding 
that alloy in an amount definitely fixed within reasonable 
limits can be made. It is a mistake, however, to suppose 
that the inclusion of a small percentage of any known alloy 
will overcome all the troubles in the use of tool steel and the 
hardening and tempering of tools. But for the sake of sim- 
plicity, a standardized schedule dividing steel into types 
according to the presence of one or more alloys is feasible. 
In fact, this has already been done to a large extent. 

High-speed steel is now. made in two general types, the 
first of which is most common and has a composition about 
as follows: Carbon, 0.55 to 0.75 per cent; manganese, 0.20 
to 0.40 per cent; silicon, 0.10 to 0.30 per cent; chromium, 
3 to 4 per cent; tungsten, 16 to 18 per cent; and vanadium, 
% to 1 per cent. There are many different makes of high- 
speed steel that conform to the standard composition given. 
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The second type has the same general composition, except 
that the amount of tungsten is lower, running from about 
12 to 14 per cent, and the amount of vanadium higher, being 
from 1% to 2 per cent. This type is not so commonly known, 
but can be obtained in several brands. 

Manganese has a marked effect on steel, and as a result 
the following standard composition has been pretty gener- 
ally followed for oil-hardening tool steels: Carbon, from 
0.80 to 1 per cent; manganese, 1.25 to 1.75 per cent; and 
silicon, 0.25 to 0.40 per cent. There are other standard 
types of alloy steel, including one containing a very small 
percentage of chromium, which is used in the manufacture 
of carbon twist drills. Another alloy tool steel containing 
about 1% per cent tungsten is increasing in favor among 
tap manufacturers. Others are less widely known; for ex- 
ample, vanadium tool steel, which was made standard by the 
United States Shipping Board for rivet driving sets. 

All these standard types of steel contain one or more 
alloys on which they depend for marked and valuable char- 
acteristics. While different results are obtained from differ- 
ent brands, due to the difference in methods of manufacture 
and the care with which they are applied, all steels conform- 
ing to these types are very similar in characteristics and, 
generally speaking, will respond to the same method of 
heat-treatment. A specification of analysis should, therefore, 
secure a reasonable uniformity of composition, which would, 
in turn, make possible the adoption of definite methods of 
heat-treatment. 


Conclusion—Working Qualities Versus Analyses 


The great bugbear in the trade, however, is the fetish of 
analysis which many seem to feel can be relied upon to de- 
termine whether steel is of satisfactory quality or not. As 
a matter of fact, this is at present a great drawback to the 
progress toward standardization which is all the time going 
on, because analyses do not insure working qualities. The 
writer maintains that the successful specification must 
designate some method by which the following qualities of 
tcol steel can be determined: (1) machineability; (2) 
dependability in hardening and tempering; and (3) ability 
to do the work for which it is purchased. These are prac- 
tical things that in the long run always determine which 
tool steel shall be purchased. There is no benefit in drawing 
up an analysis unless all three of these things can be defi- 
nitely procured. 

The writer maintains that the choice of manufacturing 
process should be left to the manufacturer. As an economic 
proposition, it is desirable that steel be produced by the least 
expensive method. Hence every manufacturer should be left 
free to develop any precess by which he can turn out a 
steel that will best meet the three requirements just stated, 
and should not be confined to fixed methods simply because 
these have been used in the past; any attempt to so con- 
fine him is merely going to hinder the normal development 
and progress.that would otherwise be made. 

What the buyer wants is tool performance, and this must 
never be lost sight of. If he draws up an analysis that is 
broad enough to include all the kinds of steel that will 
give good results for the purpose for which it is intended 
to be used, he has not changed the situation much. But, 
on the other hand, if he draws up a specification of analysis 
that is rigidly narrow, he will reduce production to a price 
basis without respect to quality, because the easiest thing 
for the tool steel manufacturer is to furnish steel to any 
given analysis if he makes up his mind to do it. By the 
use of the electric furnace and manipulation of the slag, it 
is possible to reduce sulphur and phosphorus contents to any 
practical limit desired, but it does not follow that steel so 
made will meet the three requirements that we have stipu- 
lated as the basic tests for any tool steel. It is ten times 
easier to furnish a steel to a given analysis than it is to 
meet any one of the many shop requirements that ordinarily 
have to be met. 
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INCREASING THE WIDTH CAPACITY OF 
A PLANER 


By DONALD A. HAMPSON 


A number of castings required in the construction of a 
machine were found to be so wide that they could not be 
planed in the largest machine available, which was a heavy 
48-inch planer. It was found possible, however, to so ar- 
range all castings on the planer table that the wide portion 
would be located next to the table surface. When so ar- 
ranged, the wide part had a height of a little over 2 inches 
at each side of the table. The castings were a little over 
49 inches wide at this point, in the rough, which meant 
that the distance between the planer uprights should be at 
least 4914 inches so 
as to clear the work 
when the machine 
was in operation. 

In order to deter- 
mine if grooves 
could be planed in 
the uprights to give 
the required width, 
test holes were 
drilled through 
them just above the 
table. These holes 
showed that suffi- 
cient thickness of 
metal would be 
left in the uprights 
even after grooves of the required depth were planed. As 
all the work done on the planer was light, compared with 
that for which the planer was originally designed, it was 


Tool-holder clamped to Table for planing 
Grooves in Uprights 


decided to cut the uprights away to a depth of % inch. 


Naturally, such a procedure would not have been considered 
for an occasional job, and it was only done in this case 
because the work promised to be steady throughout the 
year. 

The next thing to decide was how to do the cutting. To 
remove cast iron to the amount of 1% by 2 by 54 inches, 
is not an easy task, especially if a nice looking job is de- 
sired. The accompanying illustration shows how this was 
accomplished. An Armstrong special planer tool-holder was 
stripped of its head and fitted with one of soft steel carry- 
ing a 5-inch tool bit in the cutting end. The head was 
provided with a shoulder and lock-nuts, so that it was a 
tight fit in the shank but could still be turned with a 20- 
inch wrench. 

This tool was securely clamped to the table, as shown in 
the illustration. By sweeping the head through an arc. 
turning it slightly at the forward end of each stroke, it 
was possible to cut the metal away quite rapidly. After 
cutting each arc-shaped groove, the tool was moved outward 
y¥% inch. It required two and one-half days to complete the 
work, three vertical settings being necessary to make a cut 
in the uprights of the required depth and height. 


* * 


SALES OF MACHINE TOOLS IN JAPAN 


The total sales of machine tools in Japan amount to about 
30,000,000 yen (approximately $15,000,000) annually. Of 
these machine tools, about one-third are made in Japan, and 
two-thirds are imported. In 1920 the total imports of ma- 
chine tools were just a little short of 20,000 tons. Of the 
imports in that year, over 80 per cent came from the United 
States and almost the entire remainder from Great Britain. 
The imports from Germany, Sweden, France, Switzerland, 
and Belgium were but slightly over $50,000 in total value. 
These figures were obtained from a machine tool dealer in 
Japan, and are based on Japanese government statistics. Fig- 
ures for 1921 are not yet available, but there was a decided 
falling off in imports in that year. 
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Dies for Die-castings 


Specific Examples of the Design and 

Construction of Dies for Making Die- 

Castings of the More Intricate Types 
Second of a Series of Articles 


By A. G. CARMAN, Chiet Metallurgist 
Franklin Die-Casting Corporation, Syracuse, N. Y. 
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the design and construction of dies used in the die- 

casting process, a number of representative dies and 
castings produced by them will be considered in this article. 
The first example embodies the general principles governing 
the construction of dies for producing wheels having raised 
letters, figures, or characters on their periphery, such as are 
used in printing presses and tabulating, counting and adding 
_ machines, etc. 

Fig. 1 shows the two parts of a die used in producing a 
zine-base register collar, the upper half of the die being 
on the right, and the lower half on the left. The casting 
produced is shown beneath the lower half of the die. Re- 
ferring to the upper half of the die, C represents the slides, 
ten in number, which carry the numbers and graduations for 
the periphery of the casting; D, the plates having slots in 
which pins in slides C operate to move the slides radially 
in and out before and after the casting has been formed; 
#, a stationary core with a small core in the center to form 
the small hole in the center of the casting. Two ejector-pins 
F extend through the core # and four ejector-pins G act on 
the rim of the cast- 
ing. All the ejector- 
Pins are rigidly fast- 
ened to an ejector- 
plate in the upper 
part of the die and 
are operated by the 
two pinions J. 

In the lower half 
of the die is an open. 
ing Z for the admis- 
sion of metal from 
the pressure cham- 
ber of the casting 
Machine to the de 
pression in the die. 
The darkened area 
surrounding the de- 
pression and extend- 
ing to the edges of 
the die is air space 
milled in the plate 
to allow the air in 
the depression of the 
die to escape. Ten 
dowel-pins serve the 
purpose of aligning 


a give some idea of the general principles followed in 
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Die used to produce a Zinc-base Register Collar with Raised Figures on 
the Periphery 


the two parts of the die, and by passing through holes in 
the slides CO lock them and hold them firmly in position 
while the casting is being formed. 

In the lower right-hand corner of Fig. 2, is a detail view 
of the register collar made by this die. To the left are 
the plan and elevation of the die. The heavy dark line 
shows the parting line of the die, and the dotted-line section 
the casting depression. Letter LZ indicates the channel for 
the admission of the metal. The stationary core # fits into 
the slotted ring A, and this, in turn, fits into the slotted 
ring B in such a way that the slots in A and B form a con- 
tinuous radial slot for the cores C. The cores C are made 
in two sections and pinned together, as indicated in the 
detail view of this part. Thus in case the numerals or gradu- 
ations become injured, it is necessary to make only one 
new part and not the whole core. The cores C are placed 
in the casting position by rotating the lever D clockwise 
and are withdrawn by a counter-clockwise movement of the 
lever. H represents the ejector-box to which ejector-pins F 
and G are attached, and J the ejector pinions used to ad- 
vance the ejector-pins to remove the casting from the die. 

Another die re- 
quiring special con- 
struction in order to 
produce a zinc-base 
casting having an 
under-cut and ex- 
ternal threads is il- 
lustrated in Fig. 3. 
At the right is shown 
the lower half of the 
die, at the left the 
upper half, and at 
the extreme left the 
casting. Letters A 
and B indicate two 
cores operated by 
the pinions C and 
D. The cores are 
fitted with stop-col- 
lars which allow 
them to just meet 
inside the die and 
produce a continuous 
hole through the 
casting. Another core 
F, operated by the 
pinion £, is also 
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Fig. 2. 


provided with a stop-collar that allows the core to just 
meet core B, thereby making a hole in the casting that 
connects with the hole made by cores A and B. The large 
core G, operated by the pinion J, produces the hollow 
interior of the casting. The distance this core may advance 
into the die is regulated by two stop-pins located one on 
each side of the core. 

Two slide cores L and M operated by toggle levers, form 
part of the ends and the external threads of the casting. 
When the die is closed, these two cores are held firmly in 
their proper place by the dowel-pins that pass through holes 
in the cores. A stationary core O produces the opening in 
the side of the casting. Five ejector-pins P and Q are at- 
tached to an ejector-plate, two pins engaging the lower part 
of the casting and three the upper part. The metal enters 
the die through the 
opening S, and the 
air in the die passes 
out through the air 
space represented by 
T. The die halves 
are aligned by means 
of the four dowel- 
‘pins on the lower 
plate. Fig. 4 shows 
detailed sectional 
views of the casting. 
Section A-A shows 
the portion of the 
casting formed by 
the cores A, B and F 
in Fig. 3. Cores A 
and B meet to form 
a continuous passage 
through the casting, 
and F meets B as 
mentioned to connect 
the opening in the 
smaller section with 
that in the larger 


Fig, 3. 
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Die for producing a Zinc-base Instrument Housing 
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Detail Views of Die Parts and Casting illustrated in Fig. 1 and Assembly View of Die 


part of the casting. Section B-B shows the under-cut 
previously referred to and the external threads cast on the 
circular flange on one side of the casting. 

Fig. 5 shows the plan and elevation. of the die, the heavy 
line representing the parting line of the die and the dotted- 
line section, the casting depression. On account of the re- 
cess previously referred to, the main core G is made in 
two sections, as indicated by the dotted line H. The two 
parts of the core are moved jointly into position by the 
pinion J before the casting has been formed, but only 
that part of the core below the line H is withdrawn from 
the casting by pinion J. The part of thie core above the dotted 
line H remains in the casting and is ejected with it, being 
removed later. 

In the next installment of this series of articles, dies for 
venturi tubes for gas 
engine mixing cham- 
bers and dies for 
door checks will be 
shown. The metals 
used for die-castings 
will be dealt with in 
another article, com- 
pleting the series. In 
connection with the 
article on metals 
used for die-castings, 
definite compositions 
will be given, and 
the possible limits of 
accuracy for differ- 
ent types of die-cast- 
ings will also be 
stated. Other infor- 
mation of value to 
those who contem- 
plate the use of die- 


castings in their 
products will be in- 
cluded. 
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STANDARD TESTS FOR 
LEATHER BELTING 


Standard’ specifications have _ recently 
been adopted for leather belting by a joint 
committee of the United States Bureau of 
Standards and the ‘Leather Belting .Ex- 
change, of which Louis W. Arny, 417 For- 
rest Building, Philadelphia, Pa., is secretary. 
This is the first standard that has been 
adopted for defining a belt of first quality. 
The question of quality in leather belting 
resolves itself into a question of the selec- 
tion of the part of the hide from which a 
belting strip shall be cut in order to give 
the best results. 

The new specifications, known as Federal 
Specifications for Leather Belting, provide 
for four tests that may be applied in any 
physical laboratory, covering average ten- 
sile strength, stretch, elasticity, and piping. 
The requirements provide that the average 
tensile strength of five samples of single 
belting must be 3750 pounds per square 
inch, or more, and the minimum strength of any one of 
these five samples must be 3000 pounds per square inch 
of cross-section. 

With regard to stretch, the average elongation of the five 
samples at a tensile stress of 2500 pounds per square inch 
shall not exceed 15 per cent. The belt shall also be sus- 
pended in a vertical position, and sufficient weight, includ- 
ing the weight of the clamp, shall be attached to the lower 
clamp to produce a tensile stress of 750 pounds per square 
inch of the average cross-section. After fifteen minutes 
suspension, a section 10 feet long shall not exceed 10 feet 
7.2 inches in length (6 per cent stretch). 

With regard to elasticity, the clamps used in the previous 
test shall be removed and the sections allowed to lie loosely 
on the floor for seventeen hours; after this time the length 
between the gage marks shall not exceed 10 feet 1.6 inches 
(1 1/3 per cent stretch). With regard to piping, the speci- 
fications require that the leather shall not show wrinkles 
(commonly called piping) on the grain side when bent 
through an angle of 180 degrees, grain side in, over forms 
specified for different grades and thicknesses. 
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Fig. 5. 
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Assembly View of the Die illustrated in Fig, 3 
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Fig. 4. Detailed View of the Casting made in the Die illustrated in Fig. 3 


These four tests will show whether any inferior stock has 
been used. An unusually high tensile strength, coupled with 
an excessive stretch and low elasticity, would indicate in- 
ferior stock, which would be confirmed by the piping test. 
A moderate tensile strength, slightly above the specifica- 
tions, with a stretch within the limitations and an elas- 
ticity as stated, indicates a first-class material. These tests 
differentiate between first and second quality material in 
leather belting. A copy of the specifications should be in 
the hands of every concern whose belting purchases are of 
sufficient importance to make the subject worth while in- 
vestigating, and may be obtained by addressing the Leather 
Belting Exchange, Philadelphia, Pa. A number of the leather 
belting manufacturers already are making belting to com- 
ply with these specifications. : 


* * * 


MOTION PICTURES FOR INSTRUCTION PURPOSES 


A new lecture course on industrial processes is offered 
this year for the first time by the Department of Manage- 
ment of the School of Commerce of New 
York University. The subject matter 
of the new course is presented entirely 
by means of motion pictures with sup- 
plementary information supplied by the 
lecturer. This is believed to be the first 
course of its kind ever given in which 
moving pictures are used exclusively 
throughout the entire course. The stu- 
dents are shown many of the more usual 
processes, machines, operations, and as- 
sembling methods found in modern in- 
dustrial plants. Each picture is accom- 
panied by an adequate explanation of the 
principles involved. Starting with the 
basic industries, such as coal and iron 
mining, and steel making, the course 
presents in detail the various stages 
through which the raw materials pass 
until converted into finished products. 
One of the pictures relates to the making 
of a locomotive, beginning at the iron 
ore mine and following the material 
through blast furnace and steel mill, 
forge and foundry, until it reaches the 
locomotive shop, where machining and 
assembling operations are shown in de- 
tail, and the finished engine finally left 
on the tracks, ready for its trial run. 
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The Manufacture of Compress Polishing Wheels—Third Article of a Series 


By BRADFORD H. DIVINE, President, Divine Bros. Co., Utica, N. Y., 
and President of the Metal Finishers’ Equipment Association 


HE compress polishing wheel, as mentioned in one of 

the preceding articles in this series (see November 

MacHINERY), is a type of wheel in which the material, 
usually leather or canvas, is placed crosswise of the face of 
the wheel instead of the wheel being made up of parallel 
flat disks. The wheel consists of an angular ring, made up 
of rectangular pieces of material arranged radially and 
compressed to form a ring or “cushion” of polishing ma- 
terial one or more inches in depth. This cushion is as- 
sembled with side plates engaging annular recesses in the 
compressed ring. The side plates, in turn, are riveted to a 
hub. The manufacture of compress polishing wheels in- 
volves a number of methods that are quite different from 
those used in making polishing wheels of the solid type. 
The article in December -Macuinery referred to the solid 
disk type; the present article 
will deal specifically with the 
manufacture of compress pol- 
ishing wheels. 

The material from which 
the compress polishing wheel 
is made, even though it may 
be of the same general quality 
as that used for a disk wheel, 
has a decidedly different effect 
in polishing than the same 
material in a wheel of disk 
form. Practically all the 
materials used in solid disk 
wheels, such as leather, can- 
vas, walrus hide, sheepskin, 
felt, and paper, may be used 
in the construction of com- 
press wheels, but leather and 
canvas are by far the most 
commonly used. The object 
of the use of the different 
materials is to secure differ- 
ent degrees of density or 
“cushion” in the face of the 
wheel. Walrus hide, for ex- 
ample, is more porous and 
softer than leather, but a 
compress canvas wheel can be 
made which has practically 


Fig. 1, 


the same density on the face as a disk walrus wheel, and 
which will do the same work equally well or better. Preju- 
dice among old-time polishers is practically the only reason 
why other materials than leather or canvas are used in the 
manufacture of the compress style of wheel. The manu- 
facturing process is essentially the same, no matter what 
the material used. 

The leather used in the manufacture of compress polish- 
ing wheels is of various kinds. The softer wheels are made 
from thick, very porous bullneck leather, while the harder 
wheels are made from thin leather from which both the 
grain and the flesh side have been removed, and which has 
the greatest density. It is important that the density of the 
leather be uniform throughout the entire face of the wheel, 
and a great deal depends upon the intelligence and experi- 
ence of the sorter of the 
leather in selecting that qual- 
ity which is best adapted for 
the work to be performed. In 
addition to the quality of the 
material, the amount of com- 
pression to which the wheel 
is subjected during its manu- 
facture governs to a large 
extent the density or “cush- 
ion” of the finished wheel. 

The Manufacture of Canvas 

Compress Wheels 

In making canvas compress 
wheels, the canvas is arranged 
in layers of suitable thickness 
for handling during the man- 
ufacturing process and cut 
diagonally into strips, on the 
bias, so to speak. This step 
brings the yarns in the can- 
vas at a 45-degree angle to 
the face of the wheel and 
avoids any possibility of 
raveling, which would occur 
if the weave lay square in 
relation to the face of the 
wheel. This position of the 
material also contributes to 
the cushion of the wheel. 


Sewing the Edges of Strips of Canvas together for 
Compress Polishing Wheels 
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Fig. 2. Machining the Groove to receive the Edge of the Side Plates 


The strips of canvas are sewed on the edge to retain the 
plies in position during the manufacturing process as shown 
in Fig. 1, and then the strips are cut into blocks of the 
proper length and width. The blocks are assembled into a 
circle considerably larger than the finished diameter of the 
wheel is to be, and after being reduced by compression to 
the proper diameter, plates with channels on the outer edge 
are introduced into grooves turned in the sides of the circu- 
lar canvas cushion near the inner edge. A hub is inserted 
between the plates, and then the whole mass is forced to- 
gether in a hydraulic or heavy power press. The plates are 
next riveted together, balancing tubes are inserted, and the 
wheel removed from its compression holding apparatus. It 
is now ready for tooling to shape in a lathe. 


Advantages of Compress Wheels 


As compared with the disk form of wheel, it will be seen 
that no adhesive is necessary to hold the material together 
in the cushion of the wheel; also, there is no possibility of 
variation in the den- 
sity of the face of 
the wheel through- 
out its working area, 
due to hard and soft 
spots in the leather, 
which will always 
be present in disk 
wheels; and _  inas- 
much as the center 
of the wheel is metal, 
it is practically im- 
possible for the 
wheel to change its 
shape because of at- 
mospheric or other 
conditions. Further- 
more, this form of 
assembly insures a 
wheel which will re- 
main round, if prop- 
erly used by the op- 
erator; and it is not 
reduced in diameter, 
as are all the disk 


wheels, because it dads 
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Assembling the Blocks of Canvas into a Ring preparatory to compressing them 
with the Equipment shown at the Right 
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Fig. 3. Assembling the Side Plates and the Cast-iron Hub 


does not have to be faced off constantly to keep it round 
and true. 

Another advantage of placing the material crosswise of 
the wheel as described, is that a wheel of this kind can be 
turned to shape. Much polishing work is done nowadays 
on formed wheels following the principle of the formed 
milling cutter. The polishing wheel is turned to the exact 
shape of the article to be polished. It is not mechanically 
possible to turn wheels to shape when made of disks; 
furthermore, they do not retain their shape, as the spread 
of the disks throws the face out of shape sooner or later. 
The advantages of the formed wheel are obvious. A formed 
wheel covers the entire contour, or a portion of the contour, 
at one time, whereas a flat-faced wheel must work all over 
the surface to be polished, consuming more time with less 
accuracy in the finished piece. Often, instead of having 
several wheels for each particular form, a number of con- 
tours are cut into the face of one wheel, so that the operator 
can finish the job without having to set up another wheel. 

In converting the 
canvas for polishing 
wheels from _ sheet 
form into strip form, 
special sewing ma- 
chines are used, as 
shown in Fig. 1, the 
machines having two 
needles; centrally lo- 
cated between the 
needles, but behind 
them there is a slit- 
ting saw. The “book” 
of canvas is placed 
on an angular travel- 
ing top with the 
edge of the canvas 
brought to a stop and 
clamped in _ place. 
The stop has a 
straight edge and is 
adjustable to give 
any desired width of 
strip. The moving 
top travels backward 
and forward past the 
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needles, the edges of the canvas being sewed and the canvas 
cut into strips at the same time. This insures the strips of 
canvas having an absolutely straight and square edge like a 
block of metal, which is necessary for the proper assembly 
in the wheel of the blocks cut from the strips. 

After the strips have been cut into blocks, these blocks 
are assembled to form a ring by placing them inside a steel 
band. In the operation of assembling the canvas. in the 
steel bands, shown in Fig. 4, it will be seen that the oper- 
ator is placing metal spacers between the blocks of canvas 
in order to give sufficient stability to permit the material 
tc be compressed without collapsing. After compression, the 
spacers are removed to leave the wheel with the proper 
density on the face. Many of the wheels are required to be 
so soft on the face, when, finished, that the finger can be 
inserted between the layers of canvas, while on the other 
hand other wheels are practically as hard as metal. The 
number of spacers depends, of course, upon the degree of 
density required. 


The Compressing Process 


In the compressing process, the assembling ring containing 
the canvas, leather, or other material is placed in the top 
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Fig. 5. Assembling the Balancing Tubes in the Compress Wheels 


of a large metal cylinder which is tapered. The annular 
ring of material is forced down through the cylinder by a 
hydraulic press or a power press. The pressure required 
varies according to the diameter of the wheel and the width 
of the face, but ranges from ten tons for the smaller wheels 
up to about sixty tons for the larger wheels. In the illus- 
tration, a ring of material is shown after it has been forced 
from the band and has started to be compressed in the 
tapered cylinder. After it has passed through the tapered 
cylinder, it is held in position in a cast-iron ring which is 
tooled to fit the lathe in which the ring of canvas or other 
material is finished on the inside and on both the side faces; 
at the same time a channel or groove is turned in each side, 
as shown in Fig. 2, to receive the edge of the side plates. 
The operation of assembling the plates and the cast-iron 
hub riveted between the two plates is shown in Fig. 3, where 
the operator has already located one flange, placed the hub 
through the hole of the flange, and is about to put on the 
other side plate of the wheel. The whole assembly is held 
together by rivets which are headed with a power riveting 
machine. Extreme care must be taken not to bend the rivets 
between the plates, for the strain due to the speed of the 
polishing wheel would have a tendency to straighten the 
bent rivets, so that they would become loose, and thus 


MACHINERY 


January, 1923 


loosen up the whole construction of the wheel. The wheel 
remains in the cast-iron holding ring or container until it 
is completely assembled, and there is nothing left to do but 
machine the face which, of course, is done after the wheel 
is removed from the holding ring. 


Balancing the Wheels 


For balancing the wheels, tubes are inserted through the 
plates, just underneath the inside edge of the polishing ma- 
terial, and a sufficient quantity of one-quarter inch lead wire 
is placed in them to accurately balance the wheels. If the 
piece of lead wire needed is shorter than the balancing tube 
it is upset in the tube, but if it is longer than the tube the 
ends are turned over and hammered down. In either case, 
the lead may readily be removed, without damaging the 
tubes, for use in any subsequent balancing operation. This 
process is illustrated in Fig. 5. The final work is the truing 
up of the wheels; this is done by mounting them on their 
own centers in a lathe, so that they will be mechanically 
round when finished. 

Leather wheels are made in practically the same way as 
canvas wheels. Leather of uniform density is selected from 
the same location in a number of hides. Usually a large 
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Fig. 6. Forming a Concave Face on a Leather Compress Wheel 


number of hides are required to produce a sufficient amount 

of similar material to manufacture an order of wheels. The 

leather is cut into strips like the canvas, and the strips are 

cut into rectangles. The leather pieces are often passed 
through rolls to taper them, and sometimes they are skived 

to give them a wedge shape and to assist in the radial as- 

sembly in the wheel. 


Recommended Service for Various Compress Wheels 


For work ordinarily done on disk bullneck wheels, a 
compress leather wheel made of medium density is well 
suited. Such a wheel with a two-inch depth of leather 
cushion has more spring than one in which the leather is 
one inch deep. Medium or soft density leather wheels are 
commonly used for flexible grinding, such as roughing op- 
erations on castings, forgings, stamped and drawn metals, 
etc. Such wheels with narrow faces have greater stiffness 
than disk wheels and reach better into the necks of valves, 
grooves of twist drills, and similar places, where the wheels 
must stand up to the work and be solid enough to hold 
their shape. For use on disk grinders, compress wheels of 
leather and canvas are often made in cup form, where the 
cushion overhangs the face on one side. A band of steel 
is placed around the circumference of the wheel to hold the 
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material against the strain of centrifugal force, and the 
abrasive material is applied on the side face of the wheel. 
This class of wheel is used to replace cloth and paper disks, 
for it is much cheaper to reset the wheels with the abrasive 
and glue than to purchase large disks when only a small 
area of the disk can be efficiently used. 

The compress wheel with leather one inch deep in the 
polishing cushion is, of course, harder in density than that 
with the two-inch depth of cushion, and is used for classes 
of work where a more flexible wheel would not be satis- 
factory. Such a wheel, hard in density, will maintain the 
straight edge and surface on fine work, especially such work 
as sewing machine parts, or other parts having countersunk 
screw holes which must not be elongated. Typical examples 
of this class of work are firearm parts, such as pistol handles 
or rifle frames. This type of wheel is also used largely in 
the cutlery trade on automatic machines for finishing pocket 
knife blades where the fineness of the blade requires the 
most extreme accuracy in the wheel. It is also used for 
grinding the edges of the blades. 

A certain class of polishers insist upon working on the 
flat side of the leather, as on leather-covered wood wheels; 
the compress leather wheel lends itself to securing a leather 
strap to the face of the wheel, which gives the advantages 
of the strap as well as the accuracy of the compress con- 
struction. This is a form of wheel largely used in England. 

The compress construction covers a great variety of forms, 
of cushion densities and depths of cushion, and in the vari- 
ous constructions covers practically every possible range of 
polishing work, with rare exceptions. It is suitable both 
for dry polishing and for oil or grease wheels, and has ad- 
vantages over any other form of wheel for holding sharp 
corners. 

Special Compress Wheels 


One rather special form of this wheel is the rubber and 
duck composition construction, which is manufactured only 
with the cushion one inch deep and is peculiarly suited for 
holding very coarse abrasives, such as No. 16 to 24. The 
abrasive and glue adheres to this composition material with 
great strength, beyond that of any other polishing wheel. It 
is peculiarly adapted for grinding castings and forgings, 
but is not in any sense a finishing wheel. Another very 
hard wheel is manufactured in the compress construction 
by using paper or strawboard. Such wheels are often 
covered with a leather strap, wherever an extremely hard 
wheel is desired. A good many polishers still insist upon 
having compress wheels made of felt and walrus hide for 
some of the finest finishing work. 


* * * 


THE MACHINE TOOL MARKET IN 
NEW ZEALAND 


By DAVID K. BLAIR, Director, Blair, Reed & Co., Ltd., 
Wellington, New Zealand 

New Zealand is not an industrial country, and as there 
are very few metal-working shops, the market for machine 
tools is limited. This must necessarily be so when the pop- 
ulation is only about 1,250,000. The Government controls 
the railroads, and has four large and several small shops in 
different parts of the country for maintaining the rolling 
stock. The large shops employ about 1000 men and are 
fairly well equipped, although a considerable portion of the 
machinery is quite out of date and should be replaced. 
Prior to the war, the reorganization of the railroads gen- 
erally was contemplated. Nothing has yet been done in 
connection with the shops; but large orders have been 
placed in England for locomotives and other rolling stock. 

There are several well equipped private shops employing 
from 50 to 200 men. One of these specializes in the manu- 
facture of locomotives, while others make oil engines, 
pumps, dairy equipment, flax strippers, and agricultural 
machinery. Some of the small shops confine themselves to 
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the cutting of automobile replacement gears and the manu- 
facture of oil-engine pistons. None of these shops, so far 
as’ the writer knows, are equipped with automatic gear-cut- 
ting machines, the gear teeth being generally cut by mill- 
ing, as there is not a sufficient demand for any one size of 
gear to justify the installation of automatic machines. One 
of the shops manufactures a post-office machine which is 
supplied to all parts of the world. This shop also special- 
izes in the maintenance and repair of motion-picture ma- 
chines and turns out parts equal to any imported. 


Machine Tools Mainly of American Manufacture 


The total annual demand for machine tools would be 
somewhat difficult to ascertain, but it is not very great. 
The chief demand is for lathes up to 12 inches swing, with 
6-foot beds, for use in automobile and motorcycle repair 
shops. Drilling machines are next in importance, and then 
come tool-grinders and milling machines. Most of the ma- 
chine tools are of American manufacture, and, if not, follow 
closely American design, especially in the case of upright 
drilling machines, tool-grinders, shapers, and milling ma- 
chines. Shapers, however, are not numerous, and are chief- 
ly found in the repair shops. Quite a number of lathes are 
provided with electric grinding equipment for finishing 
cylinders, shafts, etc. There is only a limited number of 
universal grinding machines—probably not more than thirty 
in the whole country. There are about a dozen technical 
schools in New Zealand, and all of these have fairly good 
shops for the training of students. The bulk of the equip- 
ment in these shops is also of American make. 


Cutters and Mechanics’ Tools 


Twist drills, reamers, lathe tools, taps, dies, etc, as a 
rule, are of American manufacture. Occasionally, British 
tapping and threading equipment is seen, but in the writer’s 
opinion, it is not as good as that coming from the United 
States. The bulk of mechanics’ tools are also American 
made, with the exception of wood chisels, which are gener- 
ally of Sheffield manufacture. Formerly, there were quite a 
number of German tools, such as bits, pliers, taps, die-stocks 
and blow-torches, but since the war a tool of German manu- 


facture is rarely seen. Blow-torches now generally come 
from Sweden. 
Wood-saws, carpenters’ hammers, and axes are almost 


universally American-made, and practically all fine measur- 
ing instruments, such as micrometers, come from the 
United States. New Zealand has quite a number of fine 
large fruit-canning establishments, and in these, the equip- 
ment is also almost entirely American. Only rarely is a 
British or Australian machine seen. : 


Duty on Imported Machinery 


For the last few years about 60 per cent of all machines 
and tools imported into New Zealand have come from the 
United States, the remaining 40 per cent being divided 
among British and foreign manufacturers. New tariff laws 
which went into effect last June considerably changed the 
duty on imports, Under the old tariff, machinery and me- 
chanics’ tools were admitted free, irrespective of the coun- 
try from which they were imported, but now only British 
products are admitted free. Foreign products are taxed to 
the extent of approximately 10 per cent of their value. An 
additional 1 per cent primage tax is applied both on free 
and dutiable goods. 

The conclusions here given are the result of observations 
extending over the twenty-three year period during which 
the concern with which the writer is connected—a distinctly 
New Zealand organization—has been selling machine tools 
in New Zealand. 

* * * 

The Dutch East Indies in 1921 absorbed more than four 
times aS much machinery as in 1911. During that period 
the share of this business secured by America has expanded 
from 264,000 to 5,701,000 guilders (1 guilder = $0.402), 
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Design of Inclinable Power Presses 


By P. A. FRIEDELL 


MONG the industries using 
A power presses to the great- 
est extent are those pro- 
ducing automobiles and house- 
hold utensils. Automobile parts 
produced in power presses ih- 
clude the frame, axle housings, 
radiator, hood, fenders, brake- 
drums, wheel hubs, disk wheels, 
and body. Power presses can 
also be used to advantage in 
many other lines of manufac- 
ture. Numerous articles which 
were formerly iron, steel, mal- 
leable-iron, or brass castings, are 
now made in power presses from 
sheet metal. The sheet-metal 
parts are almost’ invariably 
stronger, lighter, and more uni- 
form, as well as cheaper to make. 
Different metals can be drawn, 
formed, and otherwise operated 
upon in power presses of various 
styles, each of which has been 
developed to meet some peculiar 
demand. This article will call 
attention to the most common 
types of power presses, and the 
work for which each type is 
especially adapted. It will also 
give methods of calculating the 
dimensions of important members entering into the con- 
struction of inclinable power presses. Subsequent articles 
will supplement this information. 


Common Types of Power Presses 


Power presses are generally classified according to some 
characteristic, although it cannot be said that the names 
applied are always appropriate or self-explanatory. 

Inclinable Power Presses—Presses of this class are so 
designated from the fact that the upper part of the frame 
may be inclined at will to allow finished parts to slide from 
the die through the action of gravity. This type of press 
may also be used with the inclinable member in the vertical 
position. Inclinable power presses are generally of the gap 
type. The class of work for which they are suited will be 
considered later in detail. 

Inclined Presses—These presses have the frame built in a 
fixed, inclined position, and are thus non-adjustable. Most 
all types of presses can be built with an inclined frame. 

Horning and Wiring Presses— 


paratively small slide. Presses 
of this kind are recommended 
mainly for large blanking work 
or shallow forming operations 
on the lighter gages of metal. 

Straight-sided Presses—Presses 
of this type have neither a gap 
nor arch in the frame. This style 
is suitable for heavy blanking, 
piercing, forming, redrawing, re- 
ducing, and bending. It is 
sometimes built with a special 
slide on the outside of one hous- 
ing, the slide being operated 
from the corresponding end of 
the crankshaft. This slide is 
used for punching holes, cutting 
off, or trimming. When a press 
is so equipped, it is called a 
straight-sided trimming press. 
The term “straight-sided” also 
implies that the press has a 
single crank. 

Double-crank Presses—These 
presses have the slide operated 
by two cranks. In other -re- 
spects, they are similar to 
straight-sided presses, but they 
are not recommended for re- 
drawing or bending operations 
unless especially constructed for 
the purpose. They are well adapted for shallow drawing 
operations when equipped with a spring or air-operated 
blank-holder. 

Gap Presses—This type of press is built with a gap or 
throat through the frame so that the stock can be fed from 
side to side or from front to back. With the exception of 
the gap, they are similar to straight-sided or double-crank 
presses. 

Embossing or Knuckle-joint Press¢és—This class comprises 
presses intended for heavy operations, such as embossing 
coins and silverware. Presses of this kind are also adapted 
for extrusion processes. 

Drawing Presses—Presses of this type are usually con- 
structed with two slides called the “plunger” and the “blank- 
holder,” although they are also occasionally built with a 
bottom drawing slide. The plunger is operated directly by 
the crankshaft, and the blank-holder and bottom drawing 
slides through cranks and links (toggle type) or cams. 
This type of press is extensively used for drawing cylindri- 

cal parts from sheet metal. Toggle 


This type of press is constructed 
in such a manner that a horn can 
be fitted in place of the customary 
bed to permit operations to be per- 
formed on tubular parts, such as of 
pipe, cans, etc. An adjustable table 
may be substituted for the horn to 
facilitate wiring and other oper- 
ations requiring high dies. 

Arch Power Presses—This class 
includes presses built with a wide 
bed and arched frame, and a com- 


This is the first of a number of articles on 
the design of power presses, showing the 
application of formulas to a specific design 
inclinable power 
article deals with the crankshaft, main bear- 
ings, slide or ram, and connection between 
the crankshaft and slide. 
will take up the design of the gibs, frame, 
and flywheel of an inclinable power press. 


press. 


drawing presses are made with 
both single and double crankshafts. 

Numerous other names are given 
to power presses, but they all repre- 
sent some modification of the types 
referred to. All power presses 
should be selected to meet the 
maximum tonnage likely to be im- 
posed, and should have a sufficient 
stroke for the work to be done. 
The die space, which is another im- 
portant consideration, should be 


The present 


The next article 
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ample. Filler pieces can always be placed under the die, or 
a heavy bolster can be used. 


The Inclinable Power Press 


The inclinable power press is one of the most widely used 
types. It is particularly adapted for blanking, piercing, 


_forming, and shallow drawing operations on household uten- 


sils, small automobile parts, and many other articles, as 
well as light embossing operations on jewelry, etc. An in- 
clinable power press of typical design is shown in the head- 
ing illustration. Presses of this type are generally built in 
sizes having capacities ranging from two to seventy-five tons. 
A press of greater capacity than the maximum mentioned 
would be so heavy as to be difficult to incline by means of 
the hand-operated mechanism with which these presses are 
usually furnished. 

The inclinable power press is particularly suitable for 
the automatic production of small parts when it is equipped 
with a feeding arrangement adapted to the part being pro- 
duced. For the first operation on a given part the stock is 
usually fed to the dies in the form of a ribbon or strip by 
either a single or a double roll feed. Very high production 
rates can be obtained in this manner, it being frequently 
possible to produce completed or partly completed parts at 
the rate of 150 per minute. Other styles of feeds used for 
succeeding operations include dial, hopper, and finger mech- 
anisms. 


Designing an Inclinable Power Press 


The first consideration in the design of a power press, 
after the tonnage capacity, stroke, and die space have been 
decided upon, is the crankshaft. The dimensions of this 
important member should be calculated according to the 
method explained in the article entitled “Designing Power 
which was published in December 
Macuinery. The formulas given in that article will be here 
employed in determining the dimensions of a crankshaft 
for a single-crank power press of 50-ton capacity, having 
a two-inch stroke. This crankshaft is to be of the design 
(50 
een) OOT: 
3 
418 inches. The trial diameter D should be such that the 
area of a circle of this diameter would be about 50 per cent 


illustrated in Fig. 1. The trial diameter d = 


’ greater than the area of a circle of diameter d. By using the 


tables of circumferences and areas of circles given in 
MACHINERY’S HANDBOOK, the trial value for diameter D will 
be found to be 5% inches. 
= 0.1D —0.1 X 5.125 = 0.51 or 1% inch 
According to the first method in the previous article, 
E = (50 + 2D) + 0.2D = 4.878 + 1.025 = about 6 inches 


2 


| P 
F(second method) =\ y) (J* ae ) + % + 2R = 


50 2 
2 6 of “| + %+1= about 6% inches 
5 ° 


As the dimension obtained by the second method exceeds 
that of the first, the second figure should be taken. 
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OC = 0.6d = 0.6 X 4.125 = 2.47 or 21% inches 
Ff =0.1d = 0.1 X 4.125 = 0.4 or 7/16 inch 

Therefore, B = 65g + 5 = 115 inches, and L=11% + % = 
12% inches. 

As the crankshaft is to be designed to receive the maximum 
load with the axis of the crank at a position 1 inch distant 
from the vertical center line of the crankshaft bearings, the 
twisting moment equals 100,000 X 1 or 100,000 inch-pounds. 
Then, the correct diameter of the crankshaft bearings may be 
determined as follows: 


3 Gt ita. Q 
— 1:72 4. = 
10,000 10,000 
3/ 100,000 \2 50,000 
\ Ae =) + 
10,000 10,000 
The bending moment on the crankpin is as follows: 


Ww B 100,000 X 6.68 
M=—([(L —)= 
4 2 4 


Then the correct diameter D of crankpin may be de- 
termined from the following: 


32M 3/ 32 X 167,000 
D=,|— —————————-= 5.54 or 5 9/16 inches 
3.1416 Kk 10,000 - 
Next, 


O=D+ 2R=—5.56 + (2X05) =6 9/16 inches 


Deed er 5.56 + 4.375 + 2 
[ay ace Swen ES) 5 Te ae ee 
2 2 


G— ipod aon 4310 —iiOD) OG) (ald 1G inches 
The distance across the main bearings of the press would 
then equal 
B+ 24=11% + 153% = 27 inches 
d, = d@— 1/64 = 4 23/64 inches 
d; = d —1/32 = 4 11/32 inches 
Length J should be made to suit the type of clutch used. 
Length K, which is the allowance for the hub of a clutch 
gear or flywheel should not be less than 2d. Thus K (mini- 
mum) = 2 X 4.375 = 8% inches. 
Length J depends upon the dimension of the brake or 
outside crank for automatically feeding the stock, which 
may be mounted on this end of the crankshaft. 


= 4.328 or 43¢ inches 


= 167,000 inch-pounds 


+1=7 in. 


Determining the Dimensions of the Main Bearing Caps 


The design of the main bearing caps for the crankshaft 
will be assumed to be as illustrated at X, Fig. 2. It is pref- 
erable to set the bearing caps with the machined surfaces 
that contact with the bearing boxes of the frame, at an 
angle of 30 degrees from the vertical in such a way that 
the thrust of the crankshaft will be directed on the solid 
boxes of the frame instead of toward the dividing line of 
the caps and the boxes. The caps should each be securely 
attached to the frame by means of four stud bolts. The bolt 
center distance C should be as small as possible, in order to 
reduce the bending stresses which tend to break the cap. 


Fig, 1. 


Dimensions to be calculated in designing a Single Crankshaft 
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for an Inclinable Power Press 
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Fig. 2. Types of Caps Suitable for the Main Bearings of the 


Crankshaft and the Connection 


The bearings should be carefully scraped and properly 
grooved to insure adequate lubrication. Iron castings make 
very satisfactory bearing caps. 

By means of the following formulas, bearings of minimum 
weight for withstanding the load to be imposed upon them, 
may be readily designed. The letters of these formulas cor- 
respond to similar letters in Fig. 2, and dimension @ in 
this illustration corresponds to dimension d in Fig. 1. 8S 
represents the bolt diameter. 

S = 0.15d + 0.25 = (0.15 X 4.375) + 0.25 =0.91 or % inch 


C= 1.25d + 0.5 = (1.25 XK 4.875) + 0.5 = 5.97 or 6 inches 
Wid -- 0b = (1 XxX 4.375) -- 0575) — Sls) ore dn3/ Losin: 
T = 0.45d = 0.45 X 4.375 =1.97 or 2 inches 

B=0.8d = 0.8X 4.375 = 3.5 inches 


H and F = 0.125¢d = 0.125 X 4.375 = 0.547 or 9/16 inch 
Length G would be made to suit the crankshaft, and in 
this case corresponds to dimension G, Fig. 1, or 7 11/16 in. 


Proportioning the Connection 


The connection casting employed for transmitting the 
power of the crankshaft to the slide or ram will next be 
proportioned. It is desirable to make this part as light as 
possible; yet strength must not be sacrificed for weight. A 
well proportioned connection is essential to continuous oper- 
ation of a press; otherwise considerable trouble is likely to 
be encountered through breakage of the connection or strip- 
ping of the threads in its tapped hole or on the screw by 
means of which it is fastened to the slide. The connection 
cap should be designed by applying the same formulas used 
in proportioning the main bearing caps, value D in Fig. 1 
being used for value d in Fig. 2. The type of cap shown at 
Y in Fig. 2 is the more satisfactory for the connection, be- 
cause it and the connection tend to support each other when 
the load is imposed on them. 

A suitable clamping arrangement must be provided on the 
connection for securely clamping the screw employed in 
attaching it to the slide. Without a satisfactory clamp, 
accidental adjustment of the slide may take place, or strip- 
ping of the threads due to play between the connection and 
the connection screw. With the design shown in Fig. 3, the 
screw is clamped by simply tightening up two bolts. This 
design is most satisfactory for presses up to about 50 tons 
capacity. The cap design illustrated in Fig. 4 is more satis- 
factory for larger presses, on which it is rather difficult to 
spring a split connection sufficiently to insure proper clamp- 
ing of the screw. 

It will be assumed that the press being designed is to have 
a split connection. The procedure followed in determining 
the different dimensions of this member may then be pre- 
sented. Dimension #, Fig. 38, should be made equal to 
dimension HF, Fig. 1, or 654 inches. 


ie. 
F=4/—+% 
) 


in which F = diameter of tapped hole for connection screw; 
and P = capacity of press in tons. 
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Thus 
50 
F=,/—+%= 3.41 or 3% inches 
5 


The number of threads per inch on any connection screw 
should not be less than 3, because with a thread of too large 
a pitch, too great an amount of effort is required for adjust- — 
ing the slide. All connection screws from 21% to 6 inches 
in diameter should be made with 4 threads per inch. There- 
fore, as the connection screw for the press being designed 
is 84% inches in diameter it should have 4 threads per inch. 

When the connection is an iron casting, 


U=yv 2FP4+%=VvV 2X 3.5 X 3.54 0.75 =5.7 or 5% inches 
S = 0.15D + 0.25 = (0.15 X 5.56) + 0.25 = 1.08, say 1 inch 
H = 0.25D = 0.25 X 5.56 = 1.39 or 1% inches 

J = 0.85D + 0.375 = (0.85 X 5.56) + 0.375 =5.10 or 5% in. 


M = not less than 0.25D = 0.25 X 5.56 = 1.39 or 136 inches 
N (amount of adjustment) = 0.5d (Fig. 1) =say 2 inches 


0O=11F+S= (1.1 X 3.5) +1=—4.85 or 4% inches 
K = at least 2F¥ = 2 X 3.5=7 inches 


The dimensions of the connection shown in Fig. 4 should 
be calculated in the same manner as those for the split 
connection, Fig. 3, except that K for the connection in Fig. 4 
should not be less than 25F. Also V=3S and X =1/16 
inch. It is advisable to shim up the clamping cap on this 
connection while the connection is being bored and tapped. 
Length G of both connections varies according to the stroke, 
die space, etc. The minimum dimension for length G@ in 
Fig. 3 may be found as follows: 

G (minimum) = 2F + 0.75D + N= (2 X 3.5) + 
(0.75 X 5.56) + 218 3/16 inches 

The minimum length G@ of the connection in Fig. 4 would 
be as much greater than the length of the connection in 
Fig. 3 as the difference between dimensions K of the two 
connections. Therefore, in all instances where a short con- 
nection is desirable and the capacity of the press is 50 tons 
or less, the design illustrated in Fig. 3 can be safely made 
shorter than that illustrated in Fig. 4. 


Connection Screw and Ball Cap 


The simplest form of screw for attaching the connection 
to the slide, and the one that proves most satisfactory for 
presses on which the load per crank is not in excess of 200 
tons, is the ball type. Such a screw iis shown in Fig. 5, at- 
tached to the slide by means of a ball cap. For presses of 
greater capacity than the maximum mentioned, a double 
connection should be used, in which case the design of the 
screw would be different. 

The following formulas apply to the connection screw 
shown in Fig. 5. In calculating the dimensions of the con- 
nection for the press under consideration, it was found that 
the screw should be 31% inches in diameter and have 4 
threads per inch. 
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Fig. 3, Connection Design in which the Connection Screw is clamped 


by springing the Split End of the Casting 
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Then, 
N=K+N (Fig. 3) =7+2=9 inches 


Vz 3.5 X 3.5 
0=,/—= 
NG 


9 —_-—— ‘ 
a=,/—= V 25 =5 inches 
7) 


= 2.47 or 2% inches 


S =same as S, Fig. 3 
L (minimum) = 15F+ 8= (1.5 X 3.5) +1=6% inches 
X (distance across corner of hexagonal section of screw) 
=F approximately but should not be greater than this di- 
mension. 
section should approximate 0.8667. Thus, 0.866 « 3.5 = 3.03 
or 3% inches. A hexagonal section of this dimension across 
flats will receive a standard 2-inch wrench. The ball end 


‘should be scraped to fit the socket and the cap, and should 


‘the sidewise motions of the connection. 


be provided with oil-grooves. The connection screw should 
preferably be made from 0.40 to 0.50 per cent carbon open- 
hearth steel. It must be properly fitted to the tapped hole 
of the connection to prevent binding and facilitate adjust- 
ment of the slide. 

The ball cap should be a fine-grained iron casting, bored 
and scraped true to the ball end of the screw. Dimension I 
should equal diameter Ff, and the dimension Q should be the 
same as diameter d. The central hole in the cap leading to 
the ball seat must be tapered to allow the screw to follow 
Bolt diameter S 
should be the same as the bolt diameter on the connection 
cap, because the ball cap supports practically the same load 
as the connection cap. . 

Other dimensions are determined as follows: 


C=d+ 28=—=5-+ (2X1) =7 inches 
D=d+4 4.258 =5+4+ (4.25 *1)9=—=9%4 
H = F = 3% inches : 


inches 


Slide or Ram Design 


The width and length of the slide or ram of a power press 
vary to some extent on machines of different makes; how- 
ever, it will be found that a slide of the dimensions obtained 
in the manner here given will prove satisfactory in practic- 
ally all designs of inclinable presses. It is always desirable 
to keep the weight of the slide as low as possible, because 
the lighter the reciprocating parts, the less the amount of 
braking that will be required, and consequently the lower 
the power consumption. However, as in designing all other 
machine parts, strength should not be sacrificed for weight. 
It is advisable to core out metal which can be spared with- 
out weakening the slide. 

On inclinable presses the slide is usually provided with 
either a round or a square hole to receive the shank of the 
punching member. The square hole is more satisfactory, 
as a rule, for both round or square shanks. A square-hole 
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Fig. 4. Construction of Connection employed on Large Presses, the 


Screw being clamped by Means of a Cap 
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The distance across the flats of this hexagonal ° 
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Fig. 5. Typical Design of Ball-type Connection Screw and Slide or Ram 


clamp will grip a round shank at four points, while a round- 
hole clamp will grip the shank at only two points. A square- 
hole clamp can also be used for punch shanks that are not 
of standard size, whereas the round-hole clamp will not 
prove satisfactory for any shank of a different size from 
that for which it was made. One method of designing a 
square-hole clamp is shown at Y, Fig. 5, which is the design 
incorporated in the slide illustrated. The clamp alone is 
relied upon to hold the punch in position. Another good 
design, where round punch shanks are employed, is to make 
either the front or rear clamping block flat, and to provide 
a 90-degree vee in the second block. This design gives a 
three-point contact and is more nearly universal than any 
other type. 

Dimension P (diameter of the punch shank) should equal 
approximately one-third the crankpin diameter; thus P = 
0.333 X 5.56 =1.85, or 2 inches. A cored slot of width B 
is provided to permit the use of a knock-out bar for forcing 
slugs or completed parts from the punch. 

iP —— Ob ee — te inch 

T =04d=0.4 X 5=2 inches 

E (minimum) = not less than M, Fig. 3 =1% inches 
S =same as S in Fig. 3 =1 inch 

W (minimum) =>d+78S=—5-+ (7X1) =12 inches 


G= 0.258 =0.25 xX 1=% inch 
J — twice the crankpin diameter D, Fig. 1 +12 inches 


= (2X 5.56) +12=— 23% inches 

R = 0.087 = 0.08 X 23.125 = 1.85 or 1% inches 

K =0.5J = 0.5 X 23.125 = 11 9/16 inches 

M=06B + S= (06 X1) +116 or 15 inches 

On a slide having the shank clamping arrangement of the 

design shown at Y, dimension A should equal 4P. The 
bearing surfaces of the slide gibs should be scraped and 
provided with oil-grooves. 


* * * 


HOW SHIPPERS CAN HELP MOVE FREIGHT 


1. Do not order more cars than can be loaded promptly. 

2. Load in one day. 

3. Load light-weight or bulky freight to the full cubical 
capacity of the car. 

4. Work a little over-time in the evening to finish loading. 

5. Do not reject cars for smail defects which the station 
agent or his helper can repair in a few minutes. 
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BLANKING AND FORMING DIE 


By CHARLES BH, FITZGHRALD 


Small cup-shaped parts can be produced by using one die 
for blanking and another for forming. When such parts are 
required in large quantities, however, it is generally more 


economical to use a combination die that blanks and forms ° 


one piece at each stroke of the press. A die of this type 


designed by the writer for use on a No. 3 Niagara press is. 


shown in the accompanying illustration. The shape and 
dimensions of the work are shown by the view in the lower 
left-hand corner. 

It was necessary that the outside diameter of the work 
be held accurately to size, as the finished cups were required 
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Blanking and Forming Die for Cup-shaped Parts 


to be a good press fit in a counterbored hole 0.749 inch in 
diameter by 3/16 inch deep. When pressed into place, the 
face of the cup was required to be flush with the surface of 
the counterbored part. 

The press on which the die was mounted operated at a 
speed of 125 strokes a minute, but as short lengths of stock 
were being used, production was cut down somewhat by the 
time lost in changing strips. Disregarding the time lost in 
this manner, the production rate was calculated to be about 
100 pieces a minute, or 6000 pieces an hour. About 100,000 
pieces were produced on the first run, after which the dies 
were ground. 


Construction of Die 


The hole in the lower end of holder A is a press fit on the 
shank of the forming and blanking punch B. The upper end 
of part A has a shank which fits into the ram of the press. 
Punch B is hardened and ground on the inside to a diameter 
of 0.750 inch, and on the outside to a diameter of 0.9375 
inch. As the diameter of the outside of the punch deter- 
Inines the size of the cup, it must be finished accurately to 
size. Spring OC is held in position at one end by pin D, 
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while the other end is sprung into place against the upper 
end of punch B. The spring is thus curved or bent to such 
a shape that it guides the finished parts out through the 
vent in part A at the back of the press. As the parts leave 
the vent they fall into a chute which carries them away 
from the press. 

The stripper plate # is held in position on die-block F by 
screws and dowels. The hole in the stripper plate through 
which the punch passes is about 0.015 inch larger than the 
outside diameter of the punch. This gives ample clearance 
for the punch, and at the same time is small enough to 
prevent the stock from buckling on the upward or stripping 
Die-block F' is of cast iron, and is 
bored out to a press fit for the hardened and ground die J. 
The hole in the die is ground straight and held to a plug 
fit, being 0.939 inch in diameter, so that no draft is neces- 
sary. The depth of the die seat in the die-block is equal to 
the length of the die so that the upper surfaces of these two 
members are flush. This presents a smooth surface over 
which the stock slides freely. The hole in punch B has a 
draft of 2 degrees starting’ 7/16 inch back from its face. 

Part G is a casing which contains the lower spring H. 
This spring and spring N prevent the formed parts from 
sticking on the forming post J. The forming post is ground 
on the outside to a diameter of 0.700 inch at the end, taper- 
ing back to 0.702 inch. This 0.002 inch draft does not affect 
the diameter of the cup appreciably and is provided simply 
to prevent the cup from sticking on the forming post. 
shank of the forming post is ground to a press fit in die- 
block F, and is held in place by lock-nut K. The knock-out 
pin LZ, which is acted upon by springs H and N, forces the 
work into the hole in punch B and off forming post J. On 
the succeeding down stroke of the press the work is forced 
into the relieved or tapered section in the forming punch B 
and from there passes out through the vent in part A. 

The fact that forming punch B has no draft at the end, 
while forming post J has a slight draft, and that there is 
less friction on the inside of the formed cup than there is on 
the outside, makes it possible for punch B to pick up the 
work. To make this action certain, however, springs N and 
H are provided. All working parts of the die are ground 
concentric, the sizes being determined by the thickness of 
the stock to be used. The dimensions mentioned in con- 
nection with the grinding of parts B and J are used for 
stock 0.025 inch in thickness. In forming stock of this 
thickness on the forming post J, which is 0.700 inch in di- 
«meter, a cup is prodvced which is 0.751 inch in diameter. 
Cups of this diameter proved very satisfactory with respect 
to the drive fit in the counterbored holes having a diameter 
of 0.749 inch. A punch and die of the design described 
worked satisfactorily on many classes of work with little or 
no expense for upkeep. An automatic feed for the stock can 
be applied if desired. 


* * * 


INFLUENCE OF HUMIDITY ON LEATHER 


The strength and elasticity of leather are greater in moist 
air than in dry, and for that reason it is important in mak- 
ing comparative tests of leather to be sure that they are 
made under the same humidity conditions. A given piece 
of leather tested in a dry atmosphere might appear to be 
weaker than a much poorer piece of leather tested in moist 
air. Experiments have shown that an increase of from 35 
to 55 per cent in relative humidity increases the strength 
of leather 13 per cent and the stretch 16 per cent. When 
the humidity was raised from 35 to 75 per cent, the average 
increase in strength was 42 per cent and in stretch 53 ver 
cent. The Bureau of Chemistry of the United States De- 
partment of Agriculture has devised a room in which the 
humidity is under almost perfect control, so that tests of 
leather can be made that will be trustworthy. This testing 
room is claimed to be the only one in the world in which 
the humidity is so well controlled. 
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Hydraulic Bulging and Bending 


Improved Method of Forming Shells by Hydraulic Pressure 


such as bending, forming, and expanding can be per- 

formed economically by “hydraulic bulging.’ With the 
method to be described, the work is placed in a die, which 
is usually split, and water under a pressure varying from 
600 to 1200 pounds per square inch is admitted from either 
a hydraulic accumulator or a force pump. A force pump is 
generally sufficient for the purpose, and gives a ready means 
of varying the fluid pressure; the initial cost is also low. 
In the case of hollow work, the water under pressure is 
admitted directly into the work itself, so that in this respect 
it differs from the older method of hydraulic bulging, in 
which the quantity of water is measured, put into the recep- 
tacle to be bulged, and the operation performed under a 
power press. 

With the improved method, a power press is not required, 
and the construction of the dies is so simple that their first 


if the manufacture of many sheet-metal parts, operations 


ecst is much less than when the combined mechanical and 


Dies for making a U-shaped Bend, and Fixture in which the 
Dies are clamped while under Pressure 


Fig. 1, 


hydraulic operation, commonly used in the past, is em- 
ployed. Furthermore, the method of operation does not de- 
pend for its success upon the watchfulness of the operator 
in measuring the fluid. It is merely necessary to insert 
the work in the lower half of the dies, clamp the top‘ half 
in position, admit the water under pressure from a suitable 
water cock and drain the water off after the piece has been 
formed. Another advantage of the process is the rapidity 
with which the water pressure forms the article to the 
desired shape, the time required being not more than one- 
sixth that taken by the other method. : 

The finish produced by this bulging method is quite free 
from tool marks, and all bends are of full section throughout. 
An important point to be considered is the water pressure, 
which must be governed by the thickness of the metal and 
its physical characteristics. A safe pressure to use at first 
is about 700 pounds per square inch for annealed brass 0.020 
inch thick, increasing this to approximately 1200 pounds 
per square inch for a thickness of 0.060 inch. If the pressure 
is exeessive, it may burst the end of the shell, and so it 
is advisable to increase the pressure gradually until the 
desired results are obtained. An operation such as bending 
a tube requires more pressure than a simple expanding 
operation, since, in bending, the tube must be forced around 
a curved recess in the die. In an operation of this kind 


plenty of thin oil should be used to facilitate the movement 
of the work in this recess. 


General Arrangement of the Dies 


A typical arrangement of the dies used for bending is 
shown in Fig. 1. The lower die is fixed to a T-slotted table, 
and the upper half is clamped to it by means of a hand- 
wheel-operated screw passing through a bridge iron which is 
attached to the table. Instead of a handwheel for manual 
operation, it is entirely practicable to arrange a hydraulic: 
ally operated plunger in the bridge as a clamp for the dies. 
In such an installation, a three-way cock may be employed 
first to admit pressure to the clamping plunger and then 
to admit the water to the dies and drain it from the dies. 


Application to Thin Tube Bending 


The shell shown at A, Fig. 2, is made into a gramophone 
swan-neck, and is drawn from a blank of sheet brass, 4.125 


Diagram showing Various Steps in the Production of Two Parts 
by Hydraulic Bending and Bulging 


Fig, 2. 


inches in diameter and 0.044 inch thick. This shell is bent 
as shown at B, by hydraulic pressure, in the die illustrated 
in Fig. 1. It will be noticed that the end of shell A igs 
rounded; it is made this shape in the drawing operation, to 
facilitate the bending in the hydraulic dies and to give 
sufficient metal to permit a flat end to be formed sub- 
sequently. 

From what has previously been said it will be understood 
that the dies are made in halves, the upper half A being 
clamped by means of the handwheel B, and a rigid support 
for the clamping screw is provided by the substantial bridge 
construction. The upper and lower members of the die are 
aligned by means of dowel-pins and during the operation 
they are opened just enough to permit the work to be placed 
in position. The plan view shows the position of the shell 
in the lower die prior to the bending operation. The water 
is admitted to the dies by means of a flexible connection to 
the pump or accumulator, and is controlled by the two-way 
cock C. A pressure of 1200 pounds per square inch is em- 
ployed, and the water, when admitted, enters the shell and 
forces it around the bend, producing a shell with a square 
end and with a surface that is entirely free from wrinkles. 
In the end of the recess in the die is a channel leading to 
an air vent, which is an essential detail in the construction 
of dies of this type. 
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Fig. 3, Tool Equipment for forming a Bead by Spinning 


After the operation has been completed the two-way cock 
is turned around to its second position, which shuts off the 
source of supply and permits 
the water in the shell to pass 
into the waste pipe. It should 
be mentioned that the con- 
tacting surfaces of the two 
die members are carefully 
lapped, and as a result, ouly 
a very slight line is produced 
at the parting. Lubrication 
of the shell and interior of 
the die is very important. 
This completes the bending 
of the shell, but there are a 
number of other operations 
required to make the swan- 
neck, which include cutting 
off the closed end, as shown 
at O, Fig. 2, squaring’ and 
tapping the long end, milling 
a slot in the long end, and 
punching a bayonet slot in the 
small end. As these opera- 
tions do not pertain to hydrau- 
lic bending or bulging, they 
will not be described in the 
present article. 
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The lower members of both sets of dies are shown in the 
lower part of Fig. 4. The second expanding operation, 
which is preceded by annealing, is necessary to finish the 
shell to the required shape. Both expanding dies are of 
the same type. and it is necessary to provide a small air 
vent A at the bulged section. The bulged end of the tube 
is then trimmed to length, after which the small end is cut 
off and a bead spun on the stem. The appearance of the 
shell after the bead has been jspun is shown at H, Fig. 2. 

Although this beading operation is not performed hydrau- 
lically, the fixture used is of interest. The work is per- 
formed on a turret lathe. The body A of the fixture, Fig. 3, 
*s fitted to the nose of the spindle and has a hinged clamp 
at the front end. The body has a large opening in the 
side through which the tube is put into position and clamped. 
In making this clamp, it is important to have the two halves 
nearly touch, leaving only a very small clearance to secure 
a firm grip cn the work. Any distinct gap between the 
clamping members would re- 
sult in a ridge being raised 
on the bead during the spin- 
ning operation. The spinning 
of the bead is effected by 
means of a roller B which re- 
volves freely on stud @ 
mounted in a rack-operated 
recessing tool-holder which is 
carried in the turret. The 
parting cutter D, which is 
mounted in the back toolpost, 
trims the work to length 
after the bead has been spun. 
The final operation in the 
manufacture of the shell is 
punching a bayonet slot in 
the small end. 


Manufacture of Telephone 
Receivers 


In manufacturing telephone 
receivers, the first step is 
drawing from a brass blank. 
After the necessary drawing 
operations, the shell has the 
general appearance shown at 
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Bending and Bulging Machinery A, Fig. 5. This particular re- 
Operations ceiver is made from a blank 
The manufacture of the Fig 4. Dies used for bending and bulging a Gramophone Horn Elbow, 4% inches in diameter and 
A Only the Lower Halves of the Dies are shown F a4 
swan-neck requires only a 0.072 inch thick. After the 


bending operation, but the making of a gramophone horn 
elbow (H, Fig. 2), is a good example of the possibilities of 
this method of metal-forming, since both hydraulic bending 
and bulging operations are employed. In this case, the 
diameter of the drawn shell D is somewhat larger than 
that of the swan-neck shell and the wall thickness is also 
greater. With this diameter and wall thickness it is doubt- 
ful whether uniformity of shape could be obtained by any 
other method of bending and expanding. The shell is drawn 
from a blank of brass, 6 5/16 inches in diameter and 0.050 
inch thick, and five drawing and annealing operations are 
performed before the shell D is produced. 

The drawings operations are performed in dies of familiar 
construction. The first bend # is performed hydraulically, 
the lower half of the bending die being shown in the upper 
part of Fig. 4. These dies are of similar construction to 
those used in the previous bending operation (Fig. 1), and 
the method of clamping and operation are essentially the 
same. A pressure of 1200 pounds per square inch is used 
to produce the bend. The shell is then annealed preparatory 
to expanding to the shape shown at F, Fig. 2. This opera- 
tion is performed wilh the same type of bench fixture that 
is shown in Fig. 1, tut the bulging dies are not of the 
same construction. Two bulging operations are performed, 
the second bulged shell being shown at G, Fig. 2. 


shell has been drawn and properly annealed, the open end 
is sized and the metal swaged to the proper thickness fer 
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Fig. 5, Examples of Bulging as applied to a Telephone Receiver and 


an Automobile Side-lamp 


— 


January, 1923 


subsequent  thread- 
ing. This operation 
is performed with 
the tools shown at 
toe left. in Wig. 7. 
The length, diameter, 
and shape of the 
shell are not materi- 
ally changed by 
these dies. 

Die A is formed 
with a flarea mouth 
to suit the shape of - 
the shell, and the 
large opening is fin- 
ished to the diameter 
to which the work is to be sized. The die is held in posi- 
tion in the cast-iron bolster C by the ring B. The lower 
knock-out D ejects the shell at the completion of the opera- 
tion. The pressure plunger £# is controlled by spring F and 
holds the work in the die A while the punch G descends 
and fills the recess within the die opening. 

It is necessary to design the dies so that pressure will be 
exerted on the flared part of the shell, since the action of 
the tools tends to force the shell downward through the 
die, which would distort it. The shallow grooves cut around 
the outside of plunger H# insure a grip being maintained on 
this part of the shell. The swaging punch @ is held ina 
recess in punch-holder H, and a knock-out on the press 
operates the ejector J. This member is a loose fit through 
the punch and has a stop-pin K to prevent it from falling 
through the punch. This ejector strips the work from the 
straight part L of the plunger, and it is shaped with a slot, 
so as to conform to the shape of the shell at the closed 
end and not deform it. 
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Fig. 6, 


Bulging Operations on Receivers 


Two methods may be employed for bulging the end of the 
shell, one of which utilizes a rubber pad as the expanding 
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Plan View of Dies used for bulging Automobile Side-lamp Shell and producing 
the Formed Bosses 
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medium, and the 
other hydraulic pres- 
sure. Of the two, the 
hydraulic method is 
preferable, chiefly on 
account. of the inex- 
pensive tool construc- 
tion, rapid operation, 
and low tool upkeep. 
By thehydraulie 
process a pressure of 
about 1200 pounds 
per square inch is 
required, using dies 
similar to those prev- 
iously described. 

The lower die memter for bulging the telephone receiver 
is shown in Fig. 8. This illustration also shows the flexible 
connection, and the position of the work is indicated by a 
heavy broken outiine. These dies are operated under the 
bench-type bridge iron fixture illustrated in Fig. 1, and 
with few exceptions the dies contain no special features. 
Pin A is required to support the indent in the end of the 
shell and prevent it, from losing its shape under pressure. 
In the working position the flanged sector on this pin is 
located in a groove in the bottom half of the die, thereby 
resisting end thrust. When the dies are open, the pin is 
turned through 180 degrees to bring the flanged piece clear 
of the groove in the die. Then the pin can be withdrawn, 
permitting the bulged shell to be removed. 


Machinery 


Using Rubber Instead of Water for Bulging 


Arother method of forming the bulged end is by the use 
of rubber as the expanding medium. A double-action power 
press is also used when the bulging operation is performed 
by using a rubber pad in place of fluid pressure, and the 
dies required are illustrated at the right in Fig. 7. The 
lower die member is composed of two parts A, which are 
confined within the body D of the die and which are 
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(Left) Dies used for swaging the End of a Telephone Receiver prior to threading. 
performed by the Use of a Rubber Pad instead of hydraulically 
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(Right) Dies used for Bulging Operation 
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normally held apart by the action of springs B. The out- 
ward movement of the die members A is limited by pins C 
which are so located that the die will just permit the work 
to be extracted after being bulged. Cover plates H# prevent 
the lower dies from lifting from the body D. Peg F is pro- 
vided for locating purposes, and is fixed in the body of the 
tool so that it engages the indentation in the end of the 
shell to locate it and keep it from losing its shape. 

The sides of the dies A are tapered, so that the corre- 
sponding taper on the die-closing block G operates against 
the lower dies and closes them against the tension of springs 
B. The closing block is carried in the top tool-holder dH, 
and the punch J operates through-both these members, ex- 
tending into the shell and expanding the pad of rubber 
previously placed in the end of the shell. In addition to 
peg F, two side spring plungers K are employed to lozate 
the shell in the open dies. These plungers are shaped to 
fit the curvature of the work and prevent side tilting. They 
operate in a groove on the top of dies A, and are retained 
by screws ZL, and operated against the pressure of flat 
springs M attached to the sides of the dies (see partial sec- 
tional view). 

It is not necessary to use an exact quantity of rubber for 
the bulging operation, since the ram’ adjustment of the 
press will enable the operator to accommodate different 
sized pieces of rubber after he has noted the amount of 
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Plan View showing One Section of Bulging Die used when 
Bulging of Receiver is performed hydraulically 


Fig. 8. 


pressure required to complete the bulge. One piece of rub- 
ber may be used for aS many as one or two thousand 
operations. 

The bulged shell, partially dimensioned, is shown at B, 
Fig. 5, and the completed shell is shown at C. After bulg- 
ing, the operations consist of drilling a 14-inch hole in the 
formed end, spinning the flanges produced by this operation, 
tinning, vulcanizing, polishing, threading, and facing. The 
purpose of spinning the flanges produced by drilling the 
hole is to prevent fraying of the telephone cord which 
passes through this hole. 
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Bulging Automobile Side-lamp Shells 


The drawn shell D, Fig. 5, is made from 0.025-inch thick 
sheet brass, and two bulging operations are required to pro- 
duce the shapes # and F, the latter being the approximate 
shape of a completed automobile side-lamp. After the neces- 
sary annealing and trimming operations, the die shown at 
A in Fig. 6 is used to produce shell # by direct hydraulic 
pressure. These dies are made in halves and are operated 
on a bench fixture of the type illustrated in Fig. 1. A water 
pressure of 800 pounds per square inch is employed, which 
may be furnished either by a hydraulic accumulator or a 
force pump. It is important to note that an annealing 
operation was necessary before this bulging operation, since 
otherwise the hard shell produced in drawing would cause 
the work to be split under the strain of bulging. 

It is not practicable to perform the next forming opera- 


tion hydraulically. This operation consists of expanding the . 


MACHINERY 


January, 1923 


mouth of the shell, and if it were attempted to accomplish 
this by water pressure a space would have to be left around 
the shell for the water to force the metal into. The result 
would be that water would be admitted to both sides of the 
shell, and no expanding action would result. With this 
method of hydraulic forming the water must be confined to 
the interior and not be allowed to fill spaces that are in- 
tended for the forming operation. The operation of expand- 
ing the mouth of this shell is performed on a power press, 
with split dies arranged to hinge and clamp by means of 
a cam. 

The final forming operation, in which the two bosses oan 
the lamp case are produced, is a typical example of the 
sort of work that can be performed by hydraulic bulging 
without difficulty and without a great expenditure for tools. 
The tools for this operation, shown at B in Fig. 6, consist 
of a top and bottom die, properly formed to receive the 
shell and containing recesses to produce the bosses. One - 
boss recess is let into the bottom half of the die and the 
other C is partly in each die member. The same construc- 
tion of dowel-pins for aligning the die members, flexible 
connections, and two-way cock are used as employed in 
other bulging and forming operations previously described. 
The pressure employed in this operation is 800 pounds per 
square inch. 

The steps required to complete the lamp shell are two 
piercing operations in the bosses, rough-polishing the out- 
side of the shell, soldering a bushing and a spigot into 
the holes, enameling the inside of the shell, assembling 
glass in position and spinning over the open end, and finish- 


polishing the outside. 
* * * 


DETERMINING THE LENGTH OF ROLLED 
BELTS 


By W. F. SCHAPHORST 


A rule for determining the length of a rolled-up belt was 
given on page 144 of October MAcHINERY. The method given 
in the following, which was recently developed by the 
writer, is somewhat simpler and quicker than the one men- 
tioned. By means of a yardstick or rule, measure the dis- 
tance (t+ d) which amounts to the total thickness of the 
ring of belting material plus the diameter of the hole. Tak- 
ing the measurement (¢ + d) in inches, multiply it by 0.2618, 
and multiply the product thus obtained by the number of 
complete turns in the roll. The result is the length Z of 
the belt in feet. Expressed as a formula, 

L= 0.2618 (t+ d) N 
where ¢ = total thickness, in inches, of ring of belting; 
d = diameter, in inches, of opening or hole; and 
N =number of complete turns. 

The measurement (t+ d) can often be taken without re- 
moving the roll of belting from its place in the stock-room. 
It will be noted that the method here given requires only 
one measurement, whereas the rule given in October 
MACHINERY necessitates the making of two measurements. 


* * * 


CRACKING OF ENAMELED WARE 


The Bureau of Standards has recently conducted tests to 
find the cause of the cracking of enamel on enameled 
ware, and has found that it occurs when the enamel is not 
suitable for the metal that it covers. Some enamels have 
the same rate of expansion as the metal that they cover, 
and when utensils are covered with these enamels, there 
will be no cracking; but when the enamel has one rate of 
expansion and the metal another, cracks will appear in 
heating or cooling. The rate of expansion of the enamel, 
depends upon its composition, and can be adjusted quite 
accurately to fit that of the metal. The Buréau of Stand- 
ards has collected a great deal of information on this sub- 
ject, and expects shortly to publish a bulletin giving com- 
positions of enamels that can be used to the best advantage. 
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Milling Locomotive Side-rods 


Results of Tests made to Determine the Possibilities of Reducing Costs in Railroad 
Shops by Milling 


N October MAcHINERY, a description was published deal- 
i ing with tests conducted at the plant of the Ingersoll 

Milling Machine Co., Rockford, Ill., to determine the pos- 
sibilities of heavy-duty milling machines of special design 
for handling locomotive machine shop work. Machining 
data for main rods and main rod straps were given, show- 
ing the actual results obtained when working under favor- 
able conditions. The present article describes the milling 
of side-rods with the same types of machines and equipment 
employed for milling the main rods and straps. The speeds, 
feeds, cutter sizes, dimensions of cut, horsepower and time 
are given in each case, and this information is also pre- 
sented in tabular form for convenient reference. 

The main side-rods 
are made of chrome- 
vanadium steel, and 
are heat-treated, the 
same as the main 
rods and main rod 
straps mentioned in 
the previous article. 
The first milling 
operation, which is 
slabbing, is illus- 
trated in Fig. 1. In 
this operation, stand- 
ard Ingersoll adjust- 
able fixtures and in- 
serted-tooth helical 
type high-speed mill- 
ing cutters were 
used. Two forgings 
were slabbed at a 
time. The cutters 
were 9 inches in 
diameter, 24 inches 
long, and operated 
at a cutting speed of 
33 feet per minute 
and a feed of 3 inches 


per minute. The low Fig. 1, 


Slabbing the Sides of a Locomotive Main Side-rod 


cutting speed and feed used in this slabbing operation were 
necessary because of the hard scale on the surfaces of the 
forgings, and were not the result of cutter inefficiency, as 
will be noted in later operations in which the speeds were 
materially increased. The depth of cut was 23/64 inch, the 
total width of cut 3054 inches, and the machining time, 4 
hours and 33 minutes for both sides of two rods. 

The second operation was that of milling the edges of 
the rods. For performing this work, a horizontal type ma- 
chine was used. Four forgings were edgéd at one time, 
although the machine table nad accommodation for six 
forgings. The working conditions under which the edging 
cuts were taken were the same as in the slabbing operation, 
that is, the hard 
scale limited the cut- 
ter speed and feed to 
those used for slab- 
bing. The same size 
and type of cutter 
was also used for 
edging, but the depth 
of cut was % inch, 
and the width on the 
straight part of the 
rods 8 inches. The 
two cutters removed 
a total of 21.1 cubic 
inches of metal per 
minute at an expen- 
diture of 1.2 hors:- 
power per cubic inch. 
The time required to 
mill both edges of 
four rods was 3 
hours and 32 min- 
utes, including the 
time for setting up. 

The third milling 
operation was that of 
contour-milling both 
ends of the rods; the 
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Fig, 2. Milling the Tongue of a Main Side-rod 


set-up for this operaticn was similar to that illustrated in 
Fig. 4. In milling the contours, a helical inserted-tooth cutter 
was used, 5 inches in diameter and 12 inches long, and a 
combination of hand and power table feed was employed. 
The cutter speed was 35 feet per minute, the width of cut 
1114 inches, and the depth of cut varied from % to 1 inch 


with the contour of the work. The floor-to-floor time re- 


quired to mill both ends of two rods was 5 hours. 

The last operation on the main side-rods is illustrated in 
Fig. 2, which shows a vertical rotary machine equipped 
with a 2%-inch solid helical milling cutter. The work con- 
sisted of milling both sides of the tongue on each end of 
the rods, with the extending end of the forging supported 
by a hoist. The tongue was clamped to an angle-plate in a 
yertical position. The table feed was 214 inches per minute, 
the cutter speed 65 feet per minute, the depth of cut varied 
from 1% inch on face of tongue to 1% inches at radius, and 
the width of cut was 11%4 inches. The milling time was 
1 hour and 10 minutes for four surfaces. 

Four milling operations were performed in machining the 
intermediate side-rods, the first of which consisted of slab- 
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Fig. 3. Edging Eight Intermediate Side-rods 


bing both sides of the rod. As this operation was similar 
to the slabbing operation, illustrated in Fig. 1, a set-up of 
this job is not shown. Two rods were slabbed at a time 
on a horizontal machine, with two helical inserted-tooth 
Ingersoll cutters, 9 inches in diameter and 24 inches long. 
The table feed was 2 5/16 inches per minute, the speed of 
cutter 33 feet per minute, the depth of cut 11/32 inch, and 
the total width of cut 301%4 inches. The floor-to-floor time 
required to slab both sides of two rods was 4 hours and 8 
minutes. 

The edging operation is illustrated in Fig. 3 from which 
it will be seen that eight rods were milled at a time. The 
cutters and cutter speeds for this operation were the same 
as for slabbing. It will be noted that in this case also the 
speed was limited by the hard scale on the forging. For 
edging, a table feed of 3 inches per minute was used, as 
compared with 2 5/16 inches for slabbing, The depth of 
cut was 1% inch, total width of cut 10144 inches, amount of 
metal removed per minute, 15.6 cubic inches, horsepower per 
cubic inch of metal removed, 1.81, and the time, 1 hour 
and 56 minutes for eight rods. 
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The third opera- 
tion performed on 
the intermediate rods 
was milling the con- 
tour at both ends of 
the forgings. This 
operation is illus- 
trated in Fig. 4. The 
cutter used was of 
the helical inserted- 
blade type, 5 inches 
in diameter and 12 
inches long. Both 
hand and _ power 
feeds were used, the 
cutter speeds being 
35 feet per minute. 
The depth of cut 
was from % to % 
inch, the width of 
cut 8% inches, and 
the floor-to-floor time for both ends of two rods 4 hours. 

The final operation consisted of milling a slot for the 
main side-rod tongue, the set-up for which is shown in Fig. 5. 
A solid helical cutter, 214 inches in diameter was used, and 
after the full length of the slot had been milled the cutter 
was fed out, taking a finishing cut on one side of the slot. 
It was then fea in again, finishing the other side of the slot. 
For the roughing cut on the solid forging, a table feed of 
36 inch per minute was used, and for the two finishing cuts 
the rate of feed was 1% inches per minute. The cutter 
speed was 50 feet per minute, depth of slot 1154 inches, 
_ width of tongue 1014 inches, width of slot 214 inches, and 
floor-to-floor time 1 hour and 20 minutes per rod. 


Milling Front Side-rods 


The set-up for the first milling operation on the front 
side-rods, that of slabbing, was similar to the slabbing oper- 
ation illustrated in Fig. 1, the type of machine and the style 
and size of cutter being identical. These rods, instead of 
being made of heat-treated chrome-vanadium alloy steel, 
are carbon steel forgings. The rate of table feed employed 
was 54% inches per minute, and the cutter speed 52 feet per 
minute. A cut % inch 
deep and 13 9/16 
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rods can be ma- 
chined at a time. A 
9- by 24-inch helical 
inserted-tooth mill- 
ing cutter was used 
in this operation, 
with a table feed of 
8% inches, and a 
cutter speed of 52 
feet per minute. 
With this rate of 
feed the finish was 
somewhat irregular, 
and tool marks 0.003 
inch deep appeared 
at intervals of about 
38 inch. However, 
men familiar with 
locomotive work who 
inspected these sur- 
faces, were. af the 
opinion that this finish would be acceptable and that a 
high table feed would be preferable to a slower feed, even 
though the finish were not as smooth. The depth of cut 
was 13/32 inch, the width 16 inches, the amount of metal 
removed per minute 43.5 cubic inches, and the horsepower 
consumed per cubic inch of metal removed 1.005. The 
floor-to-floor time required to mill both edges of four rods 
was 4 hours and 5 minutes. 

The third and last milling operation on the front side- 
rods consisted of channeling the forgings on both sides. 
This operation is not illustrated, but the set-up was similar 
to that shown in Fig. 3 of the article ‘Milling Loco- 
motive Main Rods,” in October MacHingery. Two 314- by 
10-inch diameter staggered inserted-tooth cutters were used, 
at a speed of 58 feet per minute. The rate of table feed 
was 55 inches per minute, dépth of cut 1 9/16 inches, width 
of cut 3 9/32 inches, amount of metal removed per minute, 
57.7 cubic inches. The power consumption per -cubic inch 
of metal removed was 1.13 horsepower, and the time re- 
quired for channeling both sides of two rods, floor to flocr, 
was 2 hours and 25 minutes. 

The data presented in this article represents the actual 
results obtained. It 
a vt was the first time 
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Spinning Chucks 


By D. C. OVIATT 
D. C. Oviatt & Co., Cleveland, Ohio 


PINNING chucks, which are used extensively in the 
S manufacture of coffee pots, kettles, and numerous other 
utensils of similar shape, are frequently constructed 
in sections, held together by a ring or other suitable means 
so ‘that the chuck may readily be disassembled and re- 


PR labved from the utensil after the spinning operation has 


been completed. Spinning chucks of a different type, em- 
todying some interesting mechanical features, are _ illus- 
trated in this article. These chucks are not of the sectional 
type, but are so designed that they should be applicable to 
a wide range of spinning work. 

The spinning chucks shown in Fig. 1 are used in the first 
two spinning operations required in shaping a water pitcher. 
The design of both chucks is essentially the same. The re- 
duction in the diameter of the work is indicated by the out- 
line of the work before and after each operation, as shown at 
A and B, respectively. The work is first located in the driv- 
ing chuck, in which it is held by end thrust, by the following 
arrangement: There is a driving plate C of a diameter to 
suit that of the inside of the shell, which contains a female 
center by means of which the spinning chuck is aligned 
before the operation is started. This driving plate is split 
through the center, and is hinged so that it can be removed 
from the shell without difficulty. 
The center shaft D is supported 
at its outer end in the tailstock, 
in which it is free to revolve, 
so that when the tailstock is 
slid along the ways of the lathe 
in the direction of the head- 
stock, the opposite end of the 
device will be centered in the 
female center of plate C and 
secured in this position by 
clamping the tailstock to the 
lathe bed. 

The opposite end of shaft D 
carries a ball thrust center #, 
which is free to slide on the 
shaft, so that after the spinning 
chuck has been centered, it may 
be offset sufficiently to bring the 
spool F against the inner wall 
of the shell, as shown in the 
illustration. The spool is keyed 
to the shaft so that it revolves 
with it, and thus drives the 
shell, and, through friction, the 
spinning roll, by means of 
which the pressure that shapes 
the work is applied. 

The position of this roll is 
indicated in the illustration; 
it is carried in a holder, which 
during the spinning operation, 
is supported by a tool-rest. A 


ah pap a by 


spring collar G telescupes over the spool and bears against 
the end of the shell to support it during the application of 
the pressure required to form the metal. As the shell is 
spun out, the increasing length forces the collar G back, 
compressing the spring back of it, so, that the longer the 
shell becomes and the greater the amount of overhang pro- 
duced, the greater will be the tension exerted to support it. 

After the shell has been spun down to the contour of the 
spool and the operation is completed, the spinning chuck 
and work can be readily removed by simply moving the 
tailstock transversely until the tool is in alignment with the 
lathe spindle, in which position the tool can be easily with- 
drawn from the shell. Driving plate @ is then folded 
over on its hinges and also withdrawn, which leaves the 
shell free to be removed. The second-operation chuck, 
shown in the lower part of the illustration, continues the 
reduction process by the use of a suitably designed spool. 

Another spinning chuck which closely resembles those 
just described is shown in the upper part of Fig. 3. This 
chuck is not provided with a ball thrust center, but in other 
respects is the same as the other types. The design of 
spinning chuck shown in the lower left-hand corner of this 
illustration is used for forming the top of kettles, and the 
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spool employed is designed simply to form the curl at the 
top. The driving plate in this case is not required to be 
hinged, since the top of the kettle is large enough to permit 
the use of a driving plate that can be withdrawn directly 
from the shell without folding it. The shell is held by end 
thrust, and the center stud on which the tongue A is car- 
ried has sufficient axial play so that the shell and driving 
plate can revolve and the shaft that carries the spool be 
held stationary in the tailstock. Slide B and tongue A 
‘are dovetailed, and the slide provided with a taper gib to 
compensate for wear. The fact that the shell does not over- 
hang excessively enables it to be held without much thrust, 
leaving the driving plate free to revolve against the friction 
produced by the contact of tongue A. 

The spinning chuck shown in the lower right-hand corner 
of Fig. 3 is used for spinning such shells as bulged kettles. 
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Additional Examples of Chucks used in spinning Sheet-metal Utensils 


The work is located in the driving chuck, and held by a 
driving plate, carried on the end of a revolving’ tail-center 
C. The tail-center is secured in the tailstock by a set-screw. 
A forming roll D is held between adjustable centers in a 
suitable yoke, attached to the saddle of the lathe. The 
forming roll may be made of wood and provided with metal 
centers, and should of course, be adjusted to revolve freely 
with the work. The bulging roll # is carried on a holder F, 
and is mounted on ball bearings. The holder is attached 
to the compound slide of the lathe, so that the operating 
handle of the compound slide can be employed to swing 
the bulging roll outward as the kettle is being spun to the 
contour of the forming roll. 

Other designs of spinning chucks are illustrated in Fig. 2. 
That shown at the !eft is similar in construction to the 


one shown in the lower left-hand corner of Fig. 3. In this 
design, however, a _ spool of 
rather special shape is re- 


quired, because of the shape of 
the coffee pot that is spun by 
the use of this chuck. The 
dovetail slide construction em- 
ployed in the chuck shown in 
the lower left-hand corner of 
Fig. 3, is also used in this chuck, 
as indicated by the partial sec- 
tional view below the chuck, 
Fig. 2. It will be noted that the 
bulbous end of this spinning 
spool has been lightened consid- 
erably by recessing it. The top 
of the coffee pot is large enough 
to permit the driving chuck 
and spool to be withdrawn with- 
out special provision being made 
for this in the design. 

In the right-hand view of this 
illustration is shown a type of 
spinning chuck that does not 
employ either the ball thrust 
center or the dovetail slide con- 
struction for transverse adjust- 
ment. The supporting arm A is 
carried on a shouldered center 
stud, to which it is secured by 
a cotter-pin. This chuck is used 
for spinning pots which may be 
considered as special for this 
particular size of shell, there 
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being no radial ad- 
justment provided. 

The spinning 
chuck illustrated in 
Fig. 4 is radically 
different from those 
previously referred 
to. This chuck is 
for wiring or bead- 
ing the top of cer- 
tain shells. The use 
of. this tool is gen- 
erally preceded by a 
spinning operation in 
which the top of the 
shell is spun outward to concave it, so that in the wiring 
operation the top edge of the metal may be readily picked 
up by the roll shown at B and then wired by means of the 
wiring roll C. Shells of this kind -are seated in a suitahle 
chuck, and supported at the open end by a tapered plug D, 
which is carried on a center stud. The center stud is free 
to revolve in the taii-spindle, and is provided with a collar 
for confining an extension spring that provides the axial 
thrust for supporting and driving the shell. The tapered 
plug revolves, of course, with the center stud, and is traversed 
axially by means of the coil spring, to compensate for the 
increase in opening produced by wiring up the end of the 
shell. To permit this tapered plug to be driven as well as 
moved axially, it is fitted to the center support by a sliding 
key (not shown). 

Both the picking up roll B and the wiring roll C are carried 
Ly a specially designed bracket attached to the compound 
rest of the lathe, so that after the roll B has been swung 
into the position illustrated and the metal has started 
to curl, the cross-slide can be adjusted over and in, to bring 
the wiring roll into engagement with the work. These rolls 
may be mounted in any appropriate way; the design showa 
employs a yoke and trunnion for the wiring roll and a 
plain shouldered bearing for the picking up roll. The bracket 
that supports these two rolls may require the use of link 
levers or other suitable means for swinging one roll out of 
the way while the other is at work, if the design of the shell 
should make this necessary. 


Fig, 4, 
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DIE,FOR PUNCHING ODD-SHAPED HOLE 


By M. E. DUGGAN 


It is a simple matter for the toolmaker to produce a 
punch and die for piercing round holes in sheet metal, as 
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no special tools are 
required. It is a more 
difficult problem, 
however, to produce 
a punch and die for 
holes other than 
round—as for  in- 
stance, the hole in an , 
electric bell such as 
shown at A in Fig. 1. 
The making of pun- 
ches and dies for 
work of this nature 
usually requires the 
use of special tools. 

The punch used to pierce the hole in bell A is shown at B, 
and the die is shown at @. One of the nine broaches made 
especially to produce the hole in die C is shown at D. Hach 
of these broaches has nine teeth in the % inch of its cutting 
length. Each broach takes a cut about 0.0010 inch deep, 
the width of cut taken by the finishing teeth of the last 
broach used being 0.0300 inch. The broaches are numbered 
from 1 to 9, each broach having its number stamped on the 
shank end. This provides a means of identifying the dif- 
ferent sizes so that they may be used in the proper con- 
secutive order. 

The milling of the punch B is described in the following: 
The shank end of the punch, after being turned to the re- 
quired dimensions, is placed in the hole # of the special 
holder shown in Fig. 2. The tailstock center on the milling 
machine is then inserted in the center in the blank punch. 
The supporting screw F in the arm G is brought up against 
the work to prevent chattering or bending of the punch 
during the milling operation. The relative positions of 
hole # in the special work-holding bushing and the milling 
cutter H are shown in Fig. 2. The supporting arm G, how- 
ever, is shown under instead of at the side of the bushing. 
In operation, this arm is positioned so that set-screw F 
will support the work against the thrust of the milling 
cutter, as previously mentioned. A plug for testing the 
concentricity of the holder with respect to the milling 
machine spindle is shown at K. ; 

A special tool for backing off the teeth of the milling 
cutter is shown at L. This is a regular “double center” 
tool Gesigned to be operated by hand in the manner com- 
monly referred to as “pumping.” One side of the punch is 
milled off at the first cut, after which the index-head is 
given a half revolution, and a cut taken on the opposite 
side of the punch. The finished broaches, punches, and 
dies were hardened in the usual way. 
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Fig. 1, Punch and Die and Broach used in making Die 
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Fig. 2. Tool Equipment used in making Punch shown in Fig, 1 
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CUTTING OFF AND STACKING ATTACH- 
MENTS FOR POWER PRESS 


The press equipment shown in the accompanying illus- 
tration is designed to cut off and stack the blanks from 
which cylindrical tin boxes are made. The strip stock 
which is cut up to form blanks of the required dimension 
is lithographed on one side. The machine that forms, side- 
seams, and locks the seamed sides of a blank together to 
form the cylindrical part of the box has an automatic 
magazine feed. In order to insure the proper functioning 
of the feeding mechanism of this machine, it is essential 
that the tin blanks be uniform in width and that they be 
evenly stacked. The blanks, when stacked, must all face 
one way, so that the lithographed surface will be on the 
outside of the completed box. 

As shown in the illustration, the press equipment for 


‘cutting off the blanks consists mainly of the machine-steel 


shear-nolder A, the upper shear blade B, the casting C, 
which contains the lower tool-steel blade D, and the angle- 
iron stop H. The %-inch plate F is secured to the top of 
casting C and serves as a table. The cold-rolled steel strip 
G guides the stock when it is fed to the shears. The cast- 
ing C is machined or cut down on the back side to form a 
table on which the blanks are stacked. A cold-rolled steel 
strip J, attached to the edge of this shelf acts as a stop 
for the blanks as they slide down the chute, which is 
located below stop #. The strip J also forms a pocket for 
the stacked blanks. 

The sheet-metal guide K 
is bent so as to bring the 
blank up on its edge when 
it slides down the chute, 
thus guiding it into the deep 
thread groove of the con- 
veying worm L, which is 
pinned to shaft M. Shaft MU 
is supported by the bearings 
N and O and is revolved by 
the sprocket P. Sprocket P 
is driven by a chain con- 
nected to a sprocket on the 
crankshaft of the press. The 
thread of the conveying worm 
is so thin and deep that it 
has more the appearance of a 
series of thin disks than an 
actual thread. 

When the press is in op- 
eration, a strip of the litho- 
graphed tin is fed along the 
table F over the shear blade 
D until it comes in contact 
with stop #. The shear B 
then -cuts off the blank, 
which drops into the chute 
below stop #. As the press 


Attachments used on Inclinable Power Press for cutting off and 
stacking Tin Blanks 


is inclined backward, the blank slides down the chute 
on edge and, passing into the thread groove of the con- 
veying worm, is stopped by the strip J. The conveying 
worm then carries the blank sidewise in the direction in- 
dicated by the arrow R. The blanks are thus stacked in 
the long pocket at the back of the guide G. A block of iron 
is placed in the pocket to prevent the blanks from falling 
over. As the blanks accumulate they push this block along 
the table or pocket. When a sufficient number of blanks 
has been stacked, the operator transfers them to the maga- 
zine of the machine previously mentioned, which performs 
the seaming and forming operations. The press, when in 
operation, is equipped with guards which enclose the shears. 
The guards are not shown in the iilustration, as they were 
removed in order to give a better view of the shears and 
the conveying worm. When the press is in use the ram 
operates continuously at a speed of ninety strokes per 
minute. 


Brooklyn, N. Y. S. A. McDonaLp 


PERFORATING AND EMBOSSING? DIE 
FOR FIBER PARTS 


In Fig. 1 is shown a die for perforating, slitting, emboss- 
ing and cutting off fiber stock to form the pole piece in- 
sulator shown in Fig. 2. The fiber stock from which this 
part is made is obtained in strips 72 inches long by 3 1/16 
inches wide by 0.015 inch 
thick. The die is used on 
an inclined press, the stock 
being guided by the slot in 
stripper plate A. In opera- 
tion, the stock is fed in 
from the right-hand side un- 
til it strikes the first finger- 
stop B. The punch C then 
perforates the slot in the 
center of the blank, as shown 
in Fig. 2, after which finger- 
stop B is released and the 
stock passed on to. the 
second stop D. In this po- 
sition punches # and F' (see 
Fig. 3) emboss a rectangle 
on the blank, as indicated in 
Fig. 2, while punches G 
which are set 0.020 inch 
lower than the embossing 
punches cut four angular 
slits extending from _ the 
small slot to the corner of 
the embossed rectangle. The 
slits cut by punches G@ are 
indicated by dotted lines H 
in Fig. 2. 

After the embossing and 
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slitting operation, the stock is fed on until it strikes stop 
J, when it is cut off by blade K. The edge of the cutting-off 
blade is ground at an angle with the face of the die NV, 
As the press is inclined, the finished pieces slide out at the 
back, leaving the die clear so that the stock can be fed 
forward to permit the next blank to be cut off. 

It will be noted that the die S is built up of wooden sec- 
tions sunk into a slot in die-shoe LZ. Block P is simply 
a filler piece. The perforating die M has an overhanging 
ledge Q which just clears the wedge R. It will be noted 
that the embossing and slitting’ operations are performed 
on the wooden die or base S which is so constructed that 
the punches G@ enter the blocks on their ends or cross-sec- 
tional surfaces. Wedge R bears against the die-holder at 
points 7 and U and against the wooden blocks at V. When 
nut W is tightened, the wooden blocks of die S are clamped 
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Fig. 2, Fiber Pole Piece produced in the Die shown in Fig. 1 
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against block N. Clamp Y, being acted 
upon by set-screws X, also exerts a clamp- 
ing action on the wooden blocks. The reason 
for making up this die of a number of small 
wooden pieces is that a more compact surface 
is obtained and at the same time there is 
sufficient “give”’ for the slitting punches to 
perforate the wood deep enough so that the 
embossing punches can perform their work. 
Brooklyn, N. Y. JoHN A. HONEGGER 


SIMPLE METHOD OF TESTING 
LUBRICATING OIL 


The following method of testing lubricat- 
ing oil should be of interest to purchasing 
agents and engineers of manufacturing plants 
where the services of a chemist are not 
available. It is important that lubricating 
oils be free from acids, that they have the 
proper body, and that they be free from gum. 
To test for acids, pour some of the oil in a 
glass, together with a small quantity of 
litmus solution, and heat the glass in warm 
water. If the solution turns red, it indicates 
that there is acid in the oil. If it remains 
blue, the oil contains practically no acid. 

In order to examine the oil for “body,’ 
take a long piece of glass and place it in a 
slanting position. Pour some drops of the 
oil to be tested on the highest point of the 
glass. It is obvious that the oil which runs 
the farthest is that which contains the least body. To test 
for gum, allow the oil in the second test to stand for a 
few hours. Then proceed to rub the oil off. Should the 
oil feel sticky, it indicates that it is mixed with plant or 
gum oil which is detrimental to the machinery. 

Groveside, Hoosick Falls, N. Y. LAWRENCE H. OLSEN 
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DIE FOR SLOTTING SIDES OF COIL 
SPRING 


The die shown in the accompanying illustration is used 
to cut slots in the sides of a coil spring. The spring is 
shown in the upper left-hand corner of the illustration and 
also in the die at X, by heavy dot-and-dash lines. The slots 
are cut by two punches A and B, which are staggered, so 


Diagrammatic Plan View of Slitting and Embossing Punches 


Fig. 3. 
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that one cut is made on each side of 
the spring stock. The punches are held 
in the block C by means of a clamp D. 
Block C, in turn, is held to the holder 
E by screws and dowels F and G, while 
screws H are employed to tighten the 
clamp. The spring is slipped over the 
arbor J, which has a groove on its upper 
side. This groove locates the work 
while the slots are being cut. The arbor 
is also slotted to serve as a die. 

A plate J guides and backs up the 
punches. The punches are _ provided 
with steps A, so that they will be backed 
up by the arbor before coming into 
contact with the work. When the work 
is placed on the arbor, block L is in 
the lowered position, which it automati- 
cally assumes on the up stroke of the 
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ress. Various parts of the block low- 
ering and raising mechanism are con- 
tained in the steel block M. The block- 
raising device is actuated by plunger P, 
which is backed up by spring Q. Plunger 
P is held in a sleeve N, which is at- 
tached to block C. As the punch-holder 
descends, plunger P comes in contact 
with a pawl R, which is attached to a 
short stud S by means of a pin. The 
head 7 of stud S has a flat U milled on 
one side which acts as a cam to raise 
block L. Block L is slotted so that it fits 
over the head 7’ of the stud, with which it is held in contact. 
This contact between the two members is maintained by 
springs V. As pawl R is pushed down by plunger P, it 
causes block L to be raised into contact with the arbor I by 
means of the lift or cam surface U. Thus it will be apparent 
that block Z braces the outer end of the arbor while the 
punches A and B are cutting the slots.in the spring. The 
plate W serves to support the outer end of stud S. Block HM 
is attached to the shoe Y, which is grooved out to receive it. 

In operation, plunger P, on the down stroke of the press, 
pushes pawl R completely down so that block LZ will be raised 
into the arbor-supporting position, after which the continued 
downward movement of the ram causes spring Q to be com- 
pressed. A spring Z attached by a grooved pin to pawl R 
and to the base of the casting, exerts a pull on the pawl, 
thereby allowing block Z to be pushed back clear of the 
arbor by the springs V on the upward stroke. Sleeve N 
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Die used for cutting Slots in the Sides of a Coil Spring 


is flattened on one side to provide clearance for block M. 
It is simply necessary to put the work on the arbor and . 
remove it after the down stroke. A plate O is used to locate 
the work, the end of the spring being placed in contact with 
this block. As the punch ascends, all parts return to the 
inoperative position and the operator replaces the slotted 
spring by a new piece of work. As the two cuts balance 
each other, they have a tendency to prevent the spring from > 
twisting. H. M. 


IMPROVISED ATTACHMENT FOR BEVEL 
GEAR CUTTING 


Two bevel gears were required in the construction of a 
new machine developed at a certain plant. As the plant 
was not equipped for cutting the gears, it appeared that 
they must be purchased or that a machine cutting them 


Fig. 1. Attachment for cutting Bevel Pinion on Spur Gear Machine 


Fig. 2. Attachment for cutting Bevel Gear for Pinion shown in Fig. 1 
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must be added to the shop equipment. The first plan, that 
of purchasing the gears, did not appeal to the management, 
as it was the practice to manufacture all parts at the plant. 
The second plan did not seem feasible, because the newly 
developed machine on which the gears were to be used had 
tot been on the market for a sufficient length of time to 
show that the demand for it would warrant the purchase 
of new equipment. 

The problem was finally solved, however, by designing 
and making the bevel gear cutting attachments shown in 
the accompanying illustrations. These attachments were 
designed for use on a Gould & Eberhardt spur gear cutting 
machine. The bevel pinion A shown in Fig. 1 has fourteen 
teeth, and the mating gear shown at D in Fig. 2, has forty- 
eight teeth. The teeth are 24% diametral pitch, making the 
pitch diameter of the large gear 19.2 inches, and that of 
the pinion 5.6 inches. The attachment for machining the 
pinion A, Fig. 1, consists of an arbor B, which is fastened 
tc the head of the gear-cutting machine and driven by it 
in a manner similar to that employed in machining a spur 
gear. Fastened to the arbor is a gear C which meshes with 
another gear D. The second gear is fastened to the work- 
shaft which is supported by brackets # and F. The angle 
that the center line of the pinion arbor makes with the 
horizontal or the line of travel of the cutter is 15 degrees 
15 minutes. 

In Fig. 2 is shown the attachment used in cutting the 
teeth in the bevel gear. It will be noted that this device 
is similar in construction to the attachment used in cutting 
the pinion. The angle between the axes of gears A and B 
is such that the angle formed by the axis of gear D with 
the horizontal is 74 degrees 45 minutes. This angle, it will 
be noted, is complementary to the pinion angle. Gear D is 
held to the flanged end of gear B by bolts H. The gear- 
cutting attachments described gave excellent results and 
were used for several weeks until orders for the new ma- 
chine on which the bevel gears were used warranted the 
purchasing of a standard bevel gear cutting machine. 

Providence, R. I. RoBertT Mawson 


DEGREE OF CURVATURE 


The term “degree of curvature” is not clearly understood 
by the majority of mechanical draftsmen, as its use is con- 
fined chiefly to railroad practice. Consequently, many me- 
chanical draftsmen are at a loss as to how to proceed to lay 
out a curve of a given degree of curvature unless there is 
available a table of corresponding radii, or a railroad curve 
with the required degree of curvature and the equivalent 
radius stamped on it. Briefly, the degree of curvature is 
the angle at the center of the curve subtended by a chord 
100 feet in length. Thus it is evident that the greater the 
radius the smaller will be the degree of curvature, and vice 
versa. 

The problem of determining the radius for a given degree 
of curvature is one of simply finding an equation that will 
give the hypotenuse of a right-angled triangle having an 
included angle equal to one-half the degree of curvature, 
ano the short side equal to one-half the chord length, or 


50 feet. Letting D equal the degree of curvature and R 
the required radius, we have the formula, 
50 
R= —_ 
sin (D ~2) 


Thus, for example, if we desire to find the radius R, in 
feet, of a curve having a degree of curvature of 25 degrees, 
we have: 

50 50 
os — 
sin 12 degrees 30 minutes 0.21544 


Baltimore, Md. 


= 231.01 


Henry R. BowMAN 
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CALCULATING RESULTANT ANGLES 


Draftsmen and machine designers sometimes find it nec- 
essary or desirable to calculate what is commonly termed 
“the resultant angle.’ This problem is frequently met with 
in making drawings for automobile and airplane parts. A 
clearer understanding of the problem, as it is encountered 
in practice, will be obtained by referring to the accompany- 
ing illustration. Suppose, for instance, that pin A is set 
at a given angle B with respect to the block C, as shown in 
the front elevation view. Now assume that pin A is also 
tilted to another given angle D in a different plane, as indi- 
cated in the side elevation. It is evident that the resultant 
angle H must be known by the workman in order to enable 
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Resultant Angle Problem 


him to drill the hole for pin A at the correct angle in the 
plane of section X-X. First it is necessary to calculate 
angle F from the given angles B and D. When this angle 
tas been determined, the draftsman can lay out the plan 
view quickly and with greater accuracy than would ordi- 
narily be obtained by the projection method. It might be 
mentioned here that similar calculations are.required in 
determining the position and the angle of inclination of the 
edge that is formed by two converging sides of a pyramid 
or wedge. 

Referring to the accompanying illustration, let it be 
assumed that the front and side elevations showing the 
pin and block have been drawn and that the draftsman has 
also drawn the plan view of the block. In order to show 
the pin in the plan view, it is necessary to determine angle 
F, after which angle HE may be readily calculated. The 
formulas for obtaining these angles are, 

tan B 


Ayesha Jf) = 


tan D 
and 


Tan H= vy tan*B-+tan?D 
As an example showing the use of these formulas let it be 
assumed that angle B=7 degrees and angle D=—10 degrees. 
(See illustration.) 


Then 
tan 7 degrees 0.12278 
Tan fF = ——_ = —— = 0.69631 
tan 10 degrees 0.17633 
Thus 
F = 34 degrees 51 minutes 
Now 
Tan H=y tan? 7 degrees + tam? 10 degrees 
= V 0.12278? + 0.17633? = 0.21487 
Therefore 


E12 degrees 7 minutes 


Cleveland, Ohio Epwarp HELLER 
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DETERMINING LENGTH OF TANGENT TO 
TWO CIRCLES 


In tool-room work it frequently becomes necessary to de- 
termine the length of a tangent to two circles. Referring to 
Big, 

R = radius of large circle; 

a radius of small circle; 

W = center distance between circles; and 

a = angle formed between the tangent and the horizontal 
center line. 

With the values given it is required to find the following: 

E = length of tangent; 

B = length of horizontal line from point of tangency on 
large circle to the ‘vertical center line; and 

C = length of horizontal line from. point of tangency on 
small circle to the vertical center line. 

Now by trigonometry, 


R—r 


Diagram used in finding Dimension E 


I 


Sin a= and E= W cos a 
Ww 
essing ands Oe——07 Sind 

When the tangent crosses a line passing through the cen- 
ters of both circles, as shown in Fig. 2, the solution is some- 
what different. In solving the latter problem let 

k& = radius of large circle; 

r = radius of small circle; and 

W = center distance between circles. 

The dimensions that are required to be found are: 

L = length of tangent; 

F = length of horizontal chord from point of tangency 

on small circle to the vertical center line; and, 

G=length of horizontal 
chord from point of tangency 
on large circle to the vertical 
center line. 


By trigonometry we have 


f 


J=rseca; K=R seca; 
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Fig. 2, Diagram used in calculating Dimension L 


Then, L = H coseca 

By substitution, L = [W — (R + 7) cos a] cosec a 

These formulas are of considerable value in laying out 
complicated profile gages. 

Flint, Mich. W. G. HoLMEs 


MAKING STEEL CASTINGS WITH LONG 
STRAIGHT SLOTS 


Steel castings of the shape shown at A in the illustration 
are used in the construction of a certain type of monorail 
hoist. These castings are generally cut into short sections, 
3, 3144, and 4 inches in length, as conditions demand. It is 
necessary that the slot B in the castings, as well.as the 
casting itself, be straight and smooth. Slot B in the first lot 
of castings made was formed by using a flat slab core, but 
this method proved rather expensive, as considerable grind- 
ing was necessary to round the corners of the slot. The 
patterns were therefore changed so that a core of the shape 
indicated at C could be used, thus eliminating the grinding 
operation. 

The first cores of this type to be used were made up by 
pasting two half cores together. This method of making a 
full core was unsatisfactory because of the difficulty of 
obtaining straight and flat core-drying plates. The concave 
and convex surfaces on the half cores formed by the uneven 
surfaces of the core-drying plates made it impossible to 
obtain a true straight core by pasting two halves together. 
To overcome this difficulty, the full core-box shown in the 
lower right-hand corner of the illustration was developed. 

The piece D is fastened to the core-box EH. The loose 
piece F' is located and held 
in position on box EH by the 
dowel-pins G. Piece H is 


fastened to F as indicated. 
The plain frame J, which has 
sides and ends only, is a loose 


and W=J+K; or by sub- 
stitution, 


fit around the outside of the 
core-box HE. The sides of the 
frame J extend 14 inch above 


W=rseca+R sec a= 


box #. The pattern proper 


(r+R) seca 


Now 


(not shown in the illustra- 


Ww ; site 
Seca = G x 
R-+r ¢ 


Also 


F=r cos a and G=R cos a 
By subtraction, 
H=WwW—F—G 
Hence 


H—Ww—r cos a—Recosa 
or 
H= W—(R+~> 1) cosa 


Method of making Straight Cores for a Slot in a Steel Casting 


tion) is a plain rectangular 
piece, cut away at the cor- 
ners to leave a square section 
K at each end of the mold. 
These square sections serve 
as stops or locating surfaces 
for the core C. 

In molding the core, frame 
J is removed and the core 
sand filled into the slot by 
hand, and struck off in the 
usual manner. The _ loose 


CASTING SECTION X-X 
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pieces F and H are then lifted off. Frame J is next placed 
over the core-box in the position shown, and black or mold- 
ing sand filled in and struck off even with the top of the 
frame. The finished core is rolled over on the drying plate, 
after which the frame J and core-box # are removed. The 
core then rests on the black sand base, ready for baking. 
Kenosha, Wis. M. E. Dueean 


RENEWABLE PLUG GAGES 


Plug gages used for checking ground holes are worn down 
rapidly by the abrasive left on the work. Consequently the 
maintenance of gages for this kind of work is a source of 
considerable expense in some plants. In order to reduce 
this expense, an adjustable or renewable plug gage was 
designed which eliminates the necessity for scrapping the 
gage when it has been worn so that it is slightly under size. 
A gage of the renewable type is shown at A in the accom- 
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Plug Gage that can be expanded when Worn and relapped to Size 


panying illustration. It will be noted that slots are cut at 
intervals around the edge and that taper pins are provided 
to permit the slotted segments to be expanded. 

When the gage has been worn under-size the taper pins 
are driven into the gage and the outside lapped down to 
size. When in use the gage is fitted with a handle. A 
punch such as shown at B is provided for driving the pins 
into the gage. This punch was designed to drive each pin 
in the same distance, in order to insure uniform expansion. 
The projecting points of the taper pins are ground off flush 
with the body of the gage after being set. Alternate pin- 
holes are tapered from opposite sides. 

Rochester, N. Y. Grorce C. HANNEMAN 


PLANING SIDES OF DEEP RECESS 


Occasionally work having a deep recess, like that shown 
at A in Fig. 1, is sent to the planer to be machined. Here 
difficulty is often experienced in planing the sides of the 
recess. Tools of the usual type having sufficient length 
to reach the bottom of the recess are too springy and can- 
not be relied upon to do accurate work. Gooseneck tools 
have been used to a considerable extent for this kind of 
work, but they are generally unsatisfactory. The arrange- 
ment shown in Fig. 2 for planing the sides B and OC of the 
recess in the trunnion bearing casting shown in Fig. 1 
proved very satisfactory. The rigid manner in which the 
tool-bar D was secured enabled the sides of the recess to be 
planed parallel and accurate within the close limits 
demanded. : 

The special holder F, Fig. 2, is split and provided with a 
clamping screw which enables the bar D to be held firmly 
in place, The upper end of holder F is turned down to a 
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Fig, 1. Casting with Deep Recess machined on Surfaces B and C 


nice fit in the hole in the square block H# which is secured 
to the clapper-box. This construction permits no vertical 
movement, but allows bar D to be pivoted in a horizontal 
plane. The rear support for the tool-bar consists of a 
trunnion sleeve G mounted in two bearings H and J which, 
in turn, are bolted to a cast-iron cross-piece K. The cross- 
piece is rigidly secured to the rear of the planer housing. 
The rear bearing also permits a horizontal movement and 
allows the bar to be slid in and out, but does not permit a 
vertical movement. The two bearings were carefully tested 
for even height before sliding the bar D into place. All 
feeding movement of the tool in a vertical direction is done 
by loosening the set-screw N and adjusting the tool itself. 
The regular cross-feed of the planer head is used, to feed 
the tool across the face of the work, the bar D being swung 
from the position indicated by the dotted lines at Z to that 
indicated by the dotted lines at M, in the upper view. 


Allentown, Pa. Joe V. Romie 
* * * 


Statistics of the Department of Commerce covering auto- 
mobiles for 1921 indicate that of the 1,435,000 passenger cars 
built, 968,000 sold for $800 or less; 298,000 sold for from $800 
to $1500; 128,000 sold for from $1500 to $2500; 33,300 sold 
for from $2500 to $3500; and 7870 were sold at a price above 
$3500. About 147,000 motor trucks were built, of which 
27,000 were of % ton capacity or less; 96,000, from 1 to 11% 
tons; 16,500, from 2 to 3 tons; 6420, from 3% to 5 tons; and 
1100, over 5 tons. 
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Fig. 2. Planer Set-up for machining Work shown in Fig. 1 
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Shop and Drafting-room Kinks: 


STRAIGHTENING SMALL SHAFTS 


The fixture shown in the accompanying illustration was 
designed for use in straightening small shafts such as the 
ene shown at A. Many of the shafts were bent slightly in 
one place only, while others were bent in two and some 
even in three places in a length of approximately 6 inches. 
While the work did not call for extreme accuracy, the shafts 
were required to be straight in the generally accepted sense 
of the word. 

The straightening fixture consists simply of two pieces 
of round cold-rolled steel B and C enclosed by a strip of 
sheet metal D, the ends of which are brought together and 
secured with a machine screw EH. A V-groove is cut in the 
middle of each roll 
to hold the shaft in 
place while it is 
being straightened 
by means of a ham- 
mer and punch. A 
flat plate held at a 
convenient distance 
above the bench is 
used to test the 
shafts for straight- 
hess. As the shafts 
are rolled along 
this flat plate, any 
bends are. easily 
detected by a 
“light” test. 

After marking 
the bent places on 
the shaft with 
chalk, it is placed 
in the vees of the 
rollers to be 
straightened. The rollers are then rolled in or out the re- 
quired amount to permit proper straightening, as determined 
by the chalk lines. For instance, if a shaft were bent at 
one end in one direction and in the opposite direction at 
the other end, the rollers would be brought together to 
support the shaft at each side of one bend for the first 
straightening operation, after which the rolls would be 
rolled further apart to permit the whole length to be 
straightened. It will be noted that the large end of the 
punch is placed in contact with the work when straightening 
s shaft. The fixture shown was quickly made up and it 
answered the purpose remarkably well: 

Rosemount, Montreal, Canada 


Method of straightening Small Shafts 


Harry Moore 


‘BENCH LATHE STEADYREST 


Most toolmakers who have ground small cylindrical pieces 
on a bench lathe with the work held in the draw-in collet 
have experienced difficulty in obtaining a good finish that 
is devoid of chatter marks. The accompanying illustration 
shows a simple steadyrest that has been found of assistance 
in overcoming this difficulty. 

The part A is made of machine steel and is about % inch 
in diameter by 13% inches long. A piece of machine steel 
B, about 84 inch in diameter by % inch long is adjustably 
mounted on rod C. Thus the pressure exerted on the work 
by the arm D can be easily adjusted to counteract the pres- 
sure of the grinding wheel by moving weight B. in or out 
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Steadyrest used in grinding Small Cylindrical Work on a Bench Lathe 


as conditions require. The part A simply rests in the T-slot 
in the bench laid bed. When new work is to be inserted, 
the whole steadyrest outfit can be easily laid aside. D. R. G. 


MACHINE SQUARE 


The simple tool shown in the accompanying illustration 
is designed for use in squaring up work on machine tool 
tables. It is hardened and ground, and will remain accurate 
for a long time, as it is forged in one piece. The lower 
part A is made to fit the T-slot in the machine tool table. 
The dimensions given in the illustration are for a light 
machine square suitable for use in the tool-room. Larger 
sizes adapted for use on heavy machine tools will also be 
found useful. The lower view in the illustration shows 
clearly the method of using the square. 

Ontario, Cal. CHARLES HoMEWOOD 


SQUARE 
MACHINE TABLE 
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Square for locating Work on Machine Table 
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Questions and Answers on Practical Subjects 


SHADED LINES ON DRAWINGS 


E. R. P—wWhat is the present practice regarding the use 
of shaded lines on machine drawings? At one time most of 
the leading machinery manufacturers seemed to favor shad- 
ing. While it requires a little longer to make a shaded 
drawing, it seems to me that this slight additional expense 
is well worth while. 

A.—Very few working drawings are shaded at the present 
time. While it is true that shading does make some draw- 
ings clearer, the advantage in this respect is slight in most 
cases, and is not considered worth while by a large per- 
centage of the machinery manufacturers in this country. 
This applies to detail or working drawings particularly. 
Assembly drawings are sometimes shaded, especially when 
they are to be used for purposes of illustration. Patent 
Office drawings are also shaded, as well as the line illustra- 
tions used in many technical periodicals and books. 


CHECK MARKS ON STEEL TOOLS 


J. A. P—wWhen grinding high-speed steel tools very small 
cracks or check marks sometimes appear on the surface. 
What is the cause of this and how can it be prevented? 

A—The cracking or checking which sometimes occurs 
when grinding high-speed steel tools is attributed to the use 
of cooling water while rough-grinding the tool, especially 
if excessive pressure is applied. The water, playing upon 
the steel which is quite hot at some points due to the fric- 
tion, is said to cause the minute cracks or check marks. A 
method of avoiding this difficulty is to rough-grind the tools 
on a dry wheel before hardening. The tool is rough-forged 
approximately to the required shape, and it should prefer- 
ably be ground slowly at first until the steel has been heated 
somewhat; then the grinding may be done quite rapidly 
without injuring the tool, but water should not be used dur- 
ing this preliminary grinding. 


IS AN UNREGISTERED TRADEMARK 
VALID ? 


M. L. H. Co., Inc.—We have been using a trademark for 
the last few years, but have failed to have it registered in 
the U. §. Patent office. Are we protected, and what is the 
value of a trademark? 


ANSWERED BY GLENN B. HARRIS, YONKERS, N. Y. 


You have a right to your trademark under the common 
law, but when registered you have prima facie evidence of 
ownership. The decision of one U. S. Court, should litiga- 
tion develop, will in most cases be given full credit in all 
of these courts. 

The value of a trademark consists of an assurance to a 
manufacturer or merchant of protection in the exclusive 
use of the name, sign, or symbol, by which his product be- 
comes known. The trademark is a guarantee of the genuine- 
ness of the marketed article, and may be said to be, in this 
respect, the commercial substitute for an autograph. The 
trademark distinguishes the goods of one manufacturer or 
merchant from those of another. Thus he is enabled to 
secure such profits as result from a yeputation for superior 
skill, industry, or enterprise, or from the expenditure of 
Jarge sums of money for advertising purposes. The pro- 
tective value of the trademark may be compared with the 
protection afforded by a fundamental patent, as the trade- 
mark is used not only in connection with patented articles, 
but also with commodities not patented nor patentable. 


TENSILE STRENGTHS OF DIFFERENT 
MATERIALS 


G. H. T.—What is the tensile strength of ordinary cast 
iron, and how does it compare with semi-steel? Also please 
give the tensile strength of steel castings and steel forgings. 

A.—The tensile strength varies considerably for different 
compositions, especially in the case of steel, and should 
be determined by actual test when accuracy is essential. 
The following figures are intended only as a general guide 
and represent values commonly used in design when 
adequate factors of safety are allowed and the exact value 
for the tensile strength is not necessary. 

The tensile strength of gray cast iron is ordinarily given 
as 15,000 pounds per square inch. Semi-steel may be any- 
where from 25 to 60 per cent stronger than gray cast iron. 
Some semi-steels may have 10 per cent of steel, whereas 
others have double this amount, which affects the strength 
decidedly. 

The tensile strength of steel castings ordinarily varies 
from 60,000 to 80,000 pounds per square inch. In fact, these 
are the minimum and maximum figures for the three grades 
of steel castings specified by the American Society for 
Testing Materials. 

As to steel forgings, the strength ordinarily ranges from | 
75,000 to 90,000 pounds per square inch, although these 
values are subject to considerable variation, since they de- 
pend upon the kind of steel and may also be decidedly 
affected by changes in physical properties due either to 
forging processes or heat-treatment. 


BENDING BUTT-WELDED PIPE 


M. L. F.—When bending butt-welded pipe, should the 
seam be at the side of the bend in preference to the inside 
or outside of the curve? When the seam is on the outside 
of the curve it is where the greatest stretching of the 
metal occurs, but one contention is that since this stretching 
is in line with the seam, there is less tendency to cause 
rupture than when the seam is at the side of the bend. 


A.—This question was submitted to a prominent manu- 
facturer of pipe and tubing, and the following information 
obtained. 

The general practice in bending butt-welded pipe is to 
have the seam at the side of the bend. This is based on the 
assumption that in making a bend, the neutral axis is 
midway between the inner and outer curves, and therefore 
this part of the pipe is not subjected to extension or com- 
pression while bending. If the method of bending or the 
equipment used conforms to the assumption referred to, 
then the foregoing rule is correct; but in actual practice 
there is more or less deviation, depending on the type of 
equipment and the nature of heating. For example, it 
has been found in some experiments in making hot bends 
according to the best practice, that curvature is more the 
result of compressing the material on the inside then 
stretching it along the outer curve. In such cases, the 
neutral axis would lie somewhat outside the center line. 
One manufacturer, who has been very successful in making 
bends, lets a stream of water flow over the outer curve, 
while making a hot bend, so that practically the entire 
bend is obtained by compressing the material. This is 
considered good practice, since there is a minimum stretch- 
ing and thinning of the pipe wall. When this method is 
employed, the seam should be along the outer curve because 
in any other position there would be a tendency toward 
buckling or shearing stresses which might result in splitting. 
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CHECKING DRAWINGS 


By WILLIAM H. KELLOGG 


The detection of errors in a complicated detail drawing 
requires extreme care on the part of the checker. Even 
the most proficient find it difficult to locate all the errors 
without making a systematic and painstaking search. With 
reference to checking lists, the writer might mention that 
he read with interest the article “List for Checking Draw- 
ings” in May MacHINERY on page 739. The practice described 
in the present article, which relates to the same subject, 
is not intended to be taken as a-hard-and-fast rule, but it 
covers several points that the writer’s experience has proved 
desirable. It is the writer’s belief that when a good rule 
or program is once mastered by a worker in any line it is 
not necessary for a written outline to be kept constantly 
before him. Nevertheless, a good method of checking must 
consist of a complete program covering various classes of 


investigation. It must be so arranged that when completed 
every practical point involved in the drawing will be 
covered. 


The most difficult errors to detect are those of omission. 
A mistake in dimensioning may be found by checking the 
figures carefully, but if the dimension does not appear at all, 
the omission may escape the checker’s notice. For this 
reason any method of checking should include some provi- 
sion for detecting errors of this nature. Obviously the best 
plan of procedure is to have a tabulated list of every im- 
portant point that must be considered. These points should 
be grouped in a number of general divisions or classes of 
information, all of which go to make up the substance of 
the completed drawing. Each division should have a 
definite heading, and the entire list, although compact, 
"must include every item that a drawing of a machine detail 
may contain. us 

The most common class to be considered in the list is 
that of dimensions which pertain to the body of the piece, 
but two other important items which may often be over- 
looked, are the shape or general outline of the piece and the 
connection or interference with other parts of the machine. 
This is perhaps the part of the work on which the drafts- 
man puts most of his time, and it would be well to consider 
it first. In this connection, such points as pertain to mold- 
ing and machining should be given careful attention. 


Check List to be Memorized 


The tabulated list might well be arranged in the follow- 
ing order: Outline of the piece and general design; finish 
marks or notes calling for finish all over; dimensions of 
the body of the piece, excluding items covered by the 
following class: specifications for holes and slots, including 
such information as required for drilling, reaming, tapping, 
sawing, keyseating, cutting special threads, and cutting 
gear teeth, etc. At this time it is also best to see that 
specifications for screws, bolts, and other parts are correct 
and listed either on the drawing in question, or in their 
proper place on another drawing, or in the stock list. 
This investigation should, of course, be arranged in accord- 
ance with the regular procedure of the concern where the 
work is done. The next point to be checked might be 
classed as special treatment, covering such operations as 
hardening and heat-treating, nickeling, enameling, and pos- 
sibly other processes of a similar nature. Following this 
it should be noted if the material is correctly specified; 
number of parts required noted; identification or name of 
piece. The latter includes such items as appear in the 
title space—the date, scale, drawing number, name of ma- 
chine or detail, and the signature of the draftsman and 
checker. All information on the drawing pertaining to 
bolts, screws, number of pieces, material, etc., should be 
checked in connection with the stock list or bill of material, 
and the assembly drawing. The pattern and part numbers 
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should receive attention, as well as references to other draw- 
ings with their correct numbers. 

The foregoing list covers the general scope of work per- 
formed on any machine detail, and when thoroughly com- 
prehended and memorized, it becomes a program that the 
checker will automatically follow out without reference to 
the printed list. It then becomes a guide that will serve to 
guard the checker against all errors, as he will mentally 
go over all the details. Thus his mind is relieved of many 
worries that generally arise from going over the work in 
a more haphazard way. The time spent in going over 
the list mentally is very small in comparison to the time 
that might be lost if one of the many details escapes notice. 

The checking of the dimensions is decidedly the greater 
part of the whole proceeding, and it is suggested that this 
part of the work be more fully systematized by a similar 
method of classification. 


* * * 


TAPERED WASHERS FOR ATTACHING 
HANGERS TO I-BEAMS 


By MARTIN H. BALL 


The attaching of hangers, brackets, auxiliary beams, etc., 
to structural steel members having 9%-degree tapered sec- 
tions is greatly facilitated by the use of tapered washers 
under the heads or nuts of the fastening bolts. The accom- 
panying table gives the specifications for a line of 914-degree 
tapered washers for bolts ranging in size from % to 1 inch 


Dimensions for 914-Degree 
Washers 


| | | heed 

| 
1| 96 | 6 56 | #4 [ab % 
2|%| fs | 32 1%4| ae | oe 
3 


ne 4% 1/194 ve 33 
4 [aa | 1%) 6 | 
5} 96/48 [13296 | 3h 
| 1 2% se | 3 


Machinery 


in diameter. The washers should be either malleable iron 
or mild steel castings. By using washers of this type a good 
bearing surface is provided for both the head and nut of a 
fastening bolt. The straight thin edge of the washer pre- 
vents it from turning and also serves to locate the washer 
in accordance with standard practice for structural steel. 


* * * 


In a paper on semi-steel recently read before the Insti- 
tute of British Foundrymen, the author, J. Cameron, briefly 
reviewed the methods of making a semi-steel, and pointed 
out its advantages. Semi-steel is made by adding mild steel 
to the pig iron and scrap in the cupola. The proportion of 
steel used varies from 15 per cent for light castings to 40 
per cent for heavy castings. The resulting metal is a high- 
grade cast iron with fewer impurities and better physical 
structure than ordinary cast iron, and while this metal 
has practically no elongation or ductility, it is stronger 
than gray cast iron under transverse, tensile, compression, 
and impact tests, and is superior in elasticity, toughness, 
and resistance to shock and wear. When properly made, 
it is close-grained, homogeneous, and free from hard spots 
and blow-holes. It is greatly superior to gray iron for ma- 
chinery, and takes on a finer polish, and permits the cutting 
of clean screw threads. It is especially good for such cast- 
ings as cylinders, pistons, and gears, and other parts which 
are subjected to wear and friction. 
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~The Machine-building Industries 


N general, says a banking authority, business men can 

be divided into three classes: (1) Those interested 

only in their own factory or office; (2) those interested 
only in the indus.ry in which they themselves are engage; 
and (3) those who have come to realize that not only their 
ovn factory, but their entire industry, is completely inter- 
woven in the national business fabric. It is a healthy and 
encouraging sign of our times that many of those in the 
first two classes are coming over into the third. It is with 
this broad and more intelligent view that MacuiInery in its 
monthly survey of the machine-building industries covers 
not only the manufacture of machine tools, small tools and 
shop equipment, but in broad outline, at least, reports for 
the whole field of industry upon which the prosperity of the 
machine tool business depends. 

A broad review of the industrial situation shows clearly 
that substantial improvement has been made in the business 
structure. During the month of October—the last month 
for which complete statistics are available—substantial in- 
creases were made in production in all the basic industries. 
The production of pig iron and the consumption of cotton 
were the largest in two years—showing practically normal 
activities in two widely separated and basic fields of indus- 
try. The number of railroad cars loaded reached nearly a 
maximum, and the car shortage on this account was ver 
severe. There is less unemployment than there has been 
since the end of the high pressure period in 1920; steel mills, 
mines, and building contractors report a shortage of skilled 


labor; and there has been an increase in the hours of work . 


and in overtime employment. 

The Department of Commerce notes, as the outstanding 
feature, the large increase in production in basic commodi- 
ties, and specifically mentions that the output of pig iron, 
steel ingots, coke, copper, zinc, petroleum, and cement ex: 
ceeds that of any previous period since 1920. It is encour- 
aging to note that, notwithstanding many unfavorable con- 
ditions, such as coal shortage, car shortage, and delayed 
freight shipments, the main trend of business continues 
steadily upward. The export trade for October, including 
all classes of goods, was the largest for any month since 
March, 1921, in spite of the fact that exports of iron and 
steel declined. The liabilities in the business failures in 
October were lower, with one exception, than during any 
month since November, 1920. 


The Machine Tool Industry 


In the machine tool industry a marked improvement de- 
veloped during the latter part of the year, although Decem- 
ber dic not bring as many new orders as previous months. 
due to the pre-inventory period, which always slackens the 
pace of trade. The railroads have been fairly active in 
buying machine tools, as have also the railroad equipment 
companies—the builders of locomotives and cars. The out- 
look in the railroad field for 1923 is considered good. Orders 
booked during the past year have been quite numerous, but 
much smaller as a rule, than during the period from 1915 
to 1920. A great many of the inquiries have not yet resulted 
in orders, and if only part of these materialize, it will mean 
a, lot of business for machine tool manufacturers in 1923. 
The automobile shops are continuing to buy, but in most 
eases their purchases are confined to special rather than 
standard machine tools. Further price advances are ex- 
pected when conditions improve and the demand makes it 
possible to take actual costs into consideration. 

In the special machinery field there is healthy activity. 
Firms designing special equipment say that their business 


has shown marked improvement. The demand for gear-cut- 
ting machinery is probably better than for most other classes 
of machine tools, and one.of the leading plants in this field 
tuns at two-thirds capacity at least, while another is unable 
to handle any more business than it has on hand at present, 
owing to the scarcity of experienced help. 

Conditions in the small tool industry continue to improve 
steadily. Compared with three years ago, the business is, 
of course, not very active as yet, but in comparison with a 
year ago it is in very satisfactory shape. Generally speak- 
ing, the present year closes with an average amount of 
business in this field of about double what it was at the 
end of 1921. Business in metal-cutting and woodworking 
circular saws is good—a reflection of the activity in the 
steel mills, saw mills, and woodworking industries. 

Qne of.the difficulties the special tool shop still has to 
contend with is price-cutting by shops determined to obtain 
work at any cost. In some instances these shops obtain 
business at an actual loss, because the prices quoted are so 
low that they barely pay for material and direct labor. In 
one extreme instance the bids originally varied from $600 
to $1100, but the work was finally let at $380. 


The Iron and Steel Industry 


Unfilled arders on the books of the U. S. Steel Corporation 
have been steadily rising during eight consecutive months 
anc are now the largest in two years. The corporation 
operates at over 80 per cent capacity, and although indepen- 
dent steel manufacturers are not doing quite so well, the 
steel industry leads all other basic industries in recovery 
from post-war conditions. There are indications that when 
complete statistics have been compiled for steel production 
during the past year, the figures will show 75 per cent above 
1921, and more than 10 per cent above 1912 and 1913—the 
twe biggest years before the war. Additional blast furnaces 
which have long been idle have recently been blown in. 


The Automobile Industry 


The production of automobiles continues with unslack- 
ened pace. The October output of 217,000 cars was probably 
exceeded in November, although complete figures are not 
yet available. Never before has the automobile industry 
enjoyed such a volume of sales at this time of the year. 
The total number of passenger cars built this year will 
reach nearly 2,400,000; the number of trucks built averages ~ 
over 20,000 a month. The buying of trucks is scattered 
among practically all lines of business and over most sec- 
tions of the country. This activity in the automobile in- 
dustry is naturally helping automobile parts manufacturers. 
and one maker of automobile axles states that the present 
volume of business in his line is more than 50 per cent 
greater than last year. A survey made by one of the asso- 
ciations of manufacturers in the automobile field forecasts 
a continuance of keen competition during 1923, which will 
strengthen the well-established, well-managed, and well- 
financed companies, but is likely to put many of the weaker 
ones to the final test. 

This ends Macninery’s series of reviews for the year 
1922. From the very beginning, notwithstanding the great 
uncertainty, 1922 had a hopeful aspect and developed into 
a real but slow recovery for the industries of America. The 
political developments making for world peace and tran- 
quility are shaping up for definite settlement in 1923. Who 
can doubt, with all the factors before him, that 1923 will 
surely see a great advance in the upward climb of the hill 
of prosperity? 
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Davis & Thompson Continuous Drilling, Reaming, 
and Threading Machine 


ing, reaming, and threading machine has recently 

been developed by the Davis & Thompson Co., 251 Reed 

_St., Milwaukee, Wis. The illustrations show this machine 
arranged for drilling cross-holes in automobile pistons. The 
production on this operation is from 300 to 400 pistons ver 
hour, depending on the size, but production rates as high as 
from 1000 to 2000 pieces per hour are possible in handling 
smsll castings, pipe nipples, and similar parts, when the 
machine is equipped with an automatic loading attachment. 
In setting up the work, the operator places the pistons 
on jigs which are located between two flanges as shown in 
Fig. 2. The flanges contain hardened steel bushings for 
guiding the drills, the bushings rotating with the drills so 


? HORIZONTAL type continuous multiple-spindle drill- 


as to lessen the wear on the sharp edge of the drills. The 
springs that surround the drills prevent the bushings from 
eceming out of the place during the drilling. 

In the operation of this machine the spindle housings, 
which are shown in Fig. 3 disassembled from the machine, 
revolve with the work as it is carried away from the oper- 
ator. It will thus be apparent that this is not an indexing 
mschine. The spindJes are moved to and fro by a cam whica 
is located on the quill between the work-spindle and the 
main quill and between the housings. The ring gear seen 
in this illustration is bolted to the frame of the machine, 
and is mounted in a bearing that rotates in the same direc- 
tion as the work. On the opposite end of the bearing for 
the pinion that engages the teeth of this ring gear is another 


Fig, 1. 


Davis & Thompson Continuous Multiple-spindle Drilling, Keaming, and Threading Machine 


Fig. 2. Close-up View of the Work-carrier showing the Jigs, 


Equalizing Clamps, etc. 


smaller pinion which engages a ring gear attached to the 
cam sleeve. The ratio between the pinion and the outer ring 
gear is the same as that between the smaller pinion and 
the cam gear, and as a consequence the cam is held station- 
ary. A ball thrust 
bearing is furnished 
between the cam 
sleeve and the hous- 
ing. 

The driving shaft 
runs through the 
center of the ma- 
chine, and from Fig. 
3 it will be seen that 
on the left-hand end 
of the housing of 
the spindle carrier, 
there is a jack-in-the- 
box gearing. A gear- 
ed pump on this end 
supplies oil from the 
reservoir through the center of the driving shaft and 
through the pinions in the jack-in-the-box gearing, to lubri- 
cate all internal working parts of the machine. End adjust- 
ment of the spindles to suit the length of drill and the 
depth of drilling is accomplished by loosen- 
ing a nut on the clamp on each drill spindle, 
and then applying.a crank on a square por- 
tion of the spindle. There is a hardened 
steel roller under each spindle, which ro- 
tates in the cam. 

The close-up view in Fig. 2 shows equal- 
izing cable shoes which compensate for un- 
even surfaces of the pistons held in the 
jigs. As the pistons revolve with the drum 
and the drill spindles, these shoes are 
closed by a cable, bringing pressure to bear 
on the pistons and holding them in placa. 
From the rear view of the machine, Fig. 4, 
it will be observed that there is a spring 
mechanism enclosed in the bed which actu- 
ates levers to maintain :tension on the 
cable and thus compensate for variation in 
the size of the castings. 

Pick-off gears for changing the ratio at 
which the work revolves relative to the 
speed of the driving shaft are enclosed in 
the cover at the right-hand end of the ma- 
chine, as illustrated in Fig. 1. It will, of 


Fig. 3. 
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Driving and Feeding Mechanism for the Spindles 
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course, be evident that the output of this machine depends 
on the speed at which the twelve drill spindles and the work 
is revolved. When threading pipe nipples or light work, 
lubricant can be furnished to the cutting tools through the 
spindles. A water pump and pan can also be supplied. 
Because of the fact that work is being done through two- 
thirds of each machine revolution, the high production rates 
are obtainable without necessitating excessive speeds of the 
drills. 

In Fig. 1 the machine is shown with a cover at one end 
only, but both ends are normally covered to protect the 
working parts from dust when the machine is in oper- 
ation. Taper-shank drills up to 15 inches in length may 
be used. The cable arrangement for holding the work in 
the jigs is covered by patents. 


CINCINNATI-ACME UNIVERSAL FLAT 
TURRET LATHE 


Chuck work up to 2034 inches swing and bar work from 
*¥%4, inch up to either 2% or 3% inches in diameter, depend- 
ing on the size of automatic chuck with which the machine 
is equipped, may be accommodated on the Cincinnati-Acme 
No. 2 universal flat turret lathe which is being placed on the 
market by the Acme Machine Tool Co., Cincinnati, Ohio. 
Both the flat turret and the auxiliary square turret have a 
cross power feed in 
addition to the longi- 
tudinal power feed. 
The square turret is 
intended for carrying 
tools to ‘under-cut. 
form, face, and turn 
work at the same 
time that it is being 
bored or turned by 
tools mounted on the 
flat turret. All levers 
for controlling the 
rapid traverse, cross, 
and _ longitudinal 
power feeds and 
spindle speeds, bind- 
er handles, etc., have been centralized at the front of the ma- 
chine. The head is cast solid with the bed to insure constant 
alignment of the spindle with the vees upon which the 
furret carriage travels. 


Fig. 4. Rear View of Davis & Thompson Drilling, Reaming, and Threading Machine 
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An all-geared head single-pulley drive 
supplies twelve speed changes from 18 to 318 
revolutions per minute through sliding gears 
which are operated by means of two levers 
at the front of the headstock. The sliding 
and mating gears are made of chrome-nickel 
steel and heat-treated. Ample oiling of all 
head parts is accomplished through a splash 
lubricating system. The stopping and re 
versing lever is placed on top of the head- 
stock and controls the operation of a friction 
clutch on the initial driving shaft. A hand 
hole in the top cover gives easy access for 
adjusting the friction of the clutch. A 
patented gear-shifting device makes it pos- 
sible to change from one speed to another 
with one continuous movement of either of 
the speed-changing levers. When the lever 
has reached the point where one set of gears is out of mesh, 
the driving pulley is automatically disengaged from the 
friction clutch, and it is automatically reengaged after a 
set of gears has been brought completely in mesh. This 
feature enables the gears to be shifted from one speed to 
another while they are revolving simply from their own 
momentum, thus eliminating shock and excessive clash. 

The side carriage is constructed to clear the chuck, and 
jt can be moved out of the way to permit the use of short 
tools on the flat turret. The latter is provided with six in- 
dependent stops for the longitudinal movement. The square 
turret can be indexed to four positions and is held in place 
by means of a hardened lock-bolt located directly under the 
eutting tool. A vertical movement of the lever on top of 
the square turret unclamps and withdraws the lock-bolt. 
The cross-slide turret revolves on a ground taper stem, and 
is automatically locked in position by a tool-steel taper 
plunger located beneath the cutting tool, which enters taper 
bushings near the outer edge of the turret. The turret is 
held down at the outer edge by circular clamps. 

Cutting compound can be fed through each turret tool for 
‘deep-hole boring. The cross-slide is also provided with an 
adjustable hardened center stop, and it can be fed by hand 
or power. A power rapid traverse is furnished in both 
longitudinal directions for the turret, the traverse being 
controlled by the lever which projects vertically at the front 
of the carriage. The operation of this lever automatically 
disengages the turnstile handle, thus making a fool-proof 
arrangement and insuring a stationary turnstile wheel while 
ihe rapid traverse is in motion. 

There are twelve Jongitudinal stops, one independent stop 
for each turret position and six auxiliary stops. As many 
as seven different shoulder lengths can be machined by first 
using the independent stop and then the auxiliary stops. 
The gear-box at the head end of the machine furnishes ten 


Pigieke 


Fig. 2. 
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Cincinnati-Acme No, 2 Universal Flat Turret Lathe arranged for Chuck Work 


feeds for the power cross and longitudinal movements of 
both the side carriage and the turret. An oil-pump. supplies 
ample coolant to both turret and side carriage tools when 
the machine is running in either direction. A five-horse- 
power constant-speed motor running at 1200 revolutions per 
minute is required for the machine. It is recommended 
that the motor be mounted on the rear side of the head-end 
leg to make the drive self-contained and compact. All ma- 
chines are planed and drilled to permit convenient change 
from a countershaft to a motor drive at any time. 

A chasing attachment is located at the right-hand end of 
the carriage apron. One leader is included having five threads 
for cutting 2%, 3%, 5, 7, 10, 30, and 42 right-hand threads 
per inch, but additional leaders may be supplied for other 
threads. Left-hand leaders are necessary for cutting left- 
hand threads. A taper-turning attachment can be furnished 
for the side carriage to permit of turning tapers up to 3 in- 
ches per foot and 12 inches in length. 

The automatic chuck for bar work can be opened and 
closed while the machine is running by manipulating a 
long lever at the front of the head. Adjustments of 1/16 
inch may be made to provide for variations in the diameter 
of work. The roller feed is simple in design and operation, 
only one adjustment being necessary. By adjusting the 
jaws to the size of stock with a spanner wrench and then 
slightly releasing them, the rollers will be given the proper 
tension. The roller feed is operated by the same lever that 
actuates the automatic chuck. Three roller-rest turners 
are furnished for bar work, and these are adjustable for 
any diameter of work within the capacity of the chuck. 

Some of the important specifications of this machine are 
as follows: .Maximum diameter that can be turned, 20%4 
inches; swing over carriage crossslide, 14 inches; cross 
travel of turret, 7144 inches; longitudinal travel of turret, 50 
inches; weight of machine with chucking equipment, 5050 
pounds; and weight of machine with bar 
equipment, 5000 pounds. 


BADGER AUTOMATIC GRIND- 
ING MACHINES 


A machine for automatically rough-grind- 
ing the parallel sides of individually cast 
piston-rings was described in May, 1921, 
MAcHINERY, at the time that it was being 
introduced to the trade by the Badger Tool 
Co., Beloit, Wis. This machine is now also 
built for grinding other parts somewhat 
similar to piston-ring castings. In one in- 
stance it is being used for rough-grinding 
the sides of hardened steel thrust washers. 
With this particular equipment the grind- 
ing disks are replaced by abrasive wheels 
which are held in chucks, and a wet grind- 
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ing system is em- 
ployed. 

An example of how 
the machine is ar- 
ranged for handling 
pieces of irregular 
shape is illustrated 
in Fig. 1, where it 
is shown grinding 
the opposite edges 
of automobile door 
hinges. Work of this 
nature is not passed 
entirely through the 
wheels and out at 
the rear, but instead 
is located on a re- 
ciprocating fixture 
bar, on the ‘top of 
which is placed a 
suitable holder. The 
holder is so designed 
that the edges of the 
hinges are ground in the proper relation to the central 
bosses so that the male and female parts of the hinge will 
be interchangeable. The heads are opened and closed auto- 
matically and timed in the correct relation to the forward 
and backward stroke of the fixture bar, the length of which 
can be varied to suit conditions. 

Automobile door hinges are made of various metals, most 
of them being either malleable-iron castings or steel forg- 
ings. Malleable-iron hinges are ground dry on abrasive 
cylinder wheels, while steel hinges are ground wet. Ob- 
greater production rates are obtainable on the 
A whezal- 


agbeey ake 


viously, 
malleable-iron hinges than on those made of steel. 


dressing attachment, placed at the rear of the machine,’ 


enables the wheels to be trued in about three minutes, with. 
out disturbing the setting of the machine or stopping it. 
The machine illustrated in Fig. 2 is arranged for grinding 
coil springs to length, thus producing flat seats which are 
square with the axis of the coil. The springs are carried 
between th: two grinding wheels on a revolving carrier, 
which has four sets of jaws, one jaw of each set being fixed 
and the other pivoted. As this carrying head revolves, the 
mevable jaw opens to receive the spring, grips it while 
passing between the grinding wheels and then releases it, 
allowing the finished spring to fall down a chute. The jaws 
are fitted with hardened V-blocks, which are removable so 
that work of diffsrent diameters and lengths, can be accom- 
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Badger Automatic Grinding Machine arranged for grinding the Edges of 
Automobile Door Hinges 
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modated by simply 
substituting different 
sets of blocks. The 
operator places the 
springs in the jaws 
as the head revolves. 
However, with some 
types and sizes of 
springs it is possible 
to load the carrier 
head automatically 
by employing a hop. 
per or gravity feed. 
Most coil springs are 
ground wet on abra- 
_ Sive cylinder wheels. 
The wheel-dresser 
of the automatic 
spring grinder is 
shown inv jhicgees 
mounted on the rear 
of the machine. It 
is of the same type 
as is supplied on the piston-ring and hinge grinding ma- 
chines, and, as previously mentioned, it takes only about 
three minutes to dress the wheels, and this may be done 
without shutting down the machine or altering the setting. 
As the surfaces io be ground on the work must be passed 
over certain parts of the grinding wheels, and as the work 
must travel at a predetermined rate of speed, provision is 
made in these machines so that the desired results can be 
definitely accomplished. On some classes of work it is 
necessary to set the wheels at a slight angle, and so the ma- 
chines are designcd in such a way that the wheels can be 
opened either at the front, back, top, or bottom. Hach of 
the machines of the belt-driven type weighs approximately 
4560 pounds. 


AMERICAN KRON RIVETING HAMMER 
AND CONCRETE DRILL 


Wear and tear on the driving mechanism and reciprocat- 
ing parts is always an important factor in the design of 
vibratory equipment such as portable riveting hammers, 
due to the shock wnich may be transmitted to these parts 
as the hammer blow is struck. An outstanding feature of 
the portable electric riveting hammer and concrete drill, 
which is now being introduced on the market by the Ameri- 
can Kron Scaie Co., 430 HE. 58rd St., New York City, is that 


Fig, 2, Close-up View of Machine arranged for automatically grinding 


Coil Springs 


Fig. 3. 


Wheel-dressing Attachment at the Rear of the Spring 
Grinding Machine 
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there can be no effect on these 
parts from the hammer blow 
because the hammering mem 
ber is automatically discon. 
nected from the driving mem 
bers at the moment the blow 
is struck. This automatic 
disconnection of the hammer- 
ing mechanism also insures 
against overloading of the 
motor. This tool can be used 
advantageously for drilling 
concrete when installing new 
equipment in the shop. 

The ingenious construction 
of this hammer will be ap- 


parent by reference to the sectional views presented in 
Figs. 2 and 3. The motor is contained in the head end in a 
compartment into which oil cannot leak. 


InpaS, By 
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American Kron Riveting Hammer and Concrete Drill 


It is cooled by a 
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On one side of the worm-gear 
there is eccentrically located 
a pin F, over which is slippei 
the roller G shown at B lying 
loosely in the groove of ham. 
mer H. Pin F is contained 
in a hardened steel bushing 
in the worm-gear, so that it 
is free to revolve. It will be 
apparent that the sectiona) 
view at B fits over the see 
tional view at A when the 
hammer is assembled. 

As worm-gear EF revolves 
in a clockwise direction, pin 
F, with roller G around it 


operates in the groove of hammer H and against roller K, 
causing the hammer to reciprocate backward and forward 
at each revolution of the worm-gear. 


At the moment that 


Fig. 2. 


fan mounted on the armature shaft close to the bearing 
through which the shaft extends into the lower compartment 
of the body. The motor is of the G. E. universal type, oper- 
ating on either alternating or direct current, has a capacity 


of 1/3 horsepower 


and runs at 6590 
revolutions per min- 
ute. The motor 


switch is assembled 
in the handle, and is 
conveniently opened 
and closed by simply 
gripping and releas- 
ing the handle. The 
switch is designed 
for functioning with 
either 110- or 220- 
volt current. 

At the lower end 
the armature shaft 
is slotted, as shown 
ao. Kig, 3, to re: 
ceive the tongued 
end of steel worm D 
This worm. drives 
the bronze worm- 
gear H, the ratio he. 
ing such that the 
speed of the worm- 
gear is approxi. 
mately 1600 revolu- 
tions per minute. 


Sectional View taken through the Motor and Driving Mechanism Compartments 


Fig, 


3. 


Views of the Driving Mechanism and Reciprocating Hammer 


the lower end of the hammer strikes the tool in the socket, 
the position of pin F and roller G in the groove is about as 
indicated at B, and thus the hammer, as it rebounds from 
the blow, has a slight longitudinal movement relative to 


roller G and pin #., 
Consequently the en- 
tire driving mechan- 
ism is free from the 
hammer at that in- 
stant and _ receives 
none of the shock 
resulting from the 
blow. The driving 
mechanism remains 
in operation, how: 
ever, so that rollcr 
G and pin F jim- 
mediately withdraw 
the hammer as they 
follow the groove tc 
the lower end. Wher 
they reach this point 
pin F passes above 
the axis of the worm- 
gear and follows up 
the groove again. 
drawing the hammer 
downward for the 
next stroke. 
Especial care W2e 
taken in the design- 
ing stage to eliminate 
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wear as far as possible. Hammer H reciprocates on rollers ¢, 
which are mounted on pins, and as there are no side thrusts, 
wear does not occur on the guiding surfaces of the body in 
which the hammer slides. Two Hess-Bright self-aligning 
radial ball bearings are supplied on the worm-gear shaft, 
and there is a thrust ball bearing for both the worm and the 
armature shaft. Plugs are provided in the lower compart- 
ment, so that the driving mechanism may be kept supplied 
with oil, it being necessary to replenish the supply only 
every few months. All driving parts, except the worm-gear, 
are made from chrome-vanadium steel, and are hardened 
and ground. One of the hammers has been in constant 
use in the shops of the manufacturer for over one year with- 
out any noticeable wear. The.lower end of the hammer is 
grooved so that air in the socket may escape as the hammer 
is operated. 

The size of hammer now being placed on the market 
has a capacity for driving up to %-inch round-head rivets 
at the rate of about seven seconds per head under normal 
conditions. It may also be used for driving %-inch rivets 
of the flat-head type. In operating on concrete with a 1- 
inch special star drill, a depth of about 6 inches per minute 
has been drilled: and with a 2-inch star drill, a depth 
of about 4 inches per minute has been drilled. In such jobs 
the drill is revolved slowly by means of a ratchet, so that 
the powdered concrete can pass more easily up along the 
firtes. The weight of this portable tool is 26 pounds. 


OLIVER SAW BENCH 


A motor-driven saw-bench with a saw 7 inches in diam- 
eter, which cuts stock up to 2 inches thick and dadoes up to 
34 inch in width, is being placed on the market by the 
Oliver Machinery Co., Grand Rapids, Mich. The motor is of 
14 horsepower capacity, runs at about 1800 revolutions per 
minute, and, through pulleys and belting, drives the saw 
arbor at a speed of 5000 revolutions per minute. The equip- 
ment is portable, and can be driven from an ordinary electric 
light socket. The arrangement of the motor is such that 
the driving belt is always tight. 

The table measures 21 by 24 inches, and is grooved to 
receive a sliding cut-off gage, which may be used on either 
sice of the saw, set at any angle, and arranged to receive a 
wood face-piece when desired. The ripping gage is instantly 
locked in position by means of a knob. The table may be 
tilted to different angles up to 45 degrees, and has a gradu- 
atea dial which indicates the angularity of the setting at 
all times. The saw guard is adjustable vertically to allow 
for cutting different thicknesses of stock, and is mounted 
on @ splitter guard at the back of the table, which serves 
to prevent the stock from pinching the saw. The bench 
type of machine illustrated is 10 inches high, and when it 
is mounted on the floor column, with which it may be fur- 
nisked, the height to the top of the table is 32 inches. 


Oliver Seven-inch Self-contained Saw Bench 
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Toledo Double-crank Toggle Press for All Kinds of Drawing, Deep 
Stamping and Forming Operations 


TOLEDO DOUBLE-CRANK TOGGLE PRESS 


All kinds of drawing, ceep stamping, and forming opera- 
ticns required in the manufacture of automobile bodies, 
cowls, fenders, engine pans, radiators, etc., and in the pro- 
duction of similar metal parts may be handled on the 
double-crank toggle drawing press here illustrated, which 
is huilt in a numbey of sizes by the Toledo Machine & Tool 
Co., Toledo, Ohio. Smooth action, accurate timing, and 
an absolute dwell of the blank-holder slide were among the 
aims of the designers in developing this machine. The 
drive to the crankshaft for operating the inner or drawiag 
plunger is through twin gears at each end of the crankshaft, 
the teeth of the gears being machine cut. 

The outer or blank-holder slide is operated by cranks 
which have universal connections to the twin gears on the 
crankshaft. Each blank-holder crank is directly connected 
by means of a link to a lever located at each end of the 
crown. The latter is of a heavy double-web cross-section, 
which permits running large shafts from the front to the 
back of the machine for carrying the levers. The levers 
are connected to links which control the toggle mechanism, 
the latter being likewise mounted on shafts which run from 
the front to the back of the machine. When straightensd 
out, the toggle arms and levers transfer the blank-holder 
pressure directly to the frame of the press, and permit the 
entire power of the crankshaft to be used for the drawing 
operation. The press is controlled through a friction clutch 
of a construction that enables the operator to start or stop 
the machine at any point of the stroke. There is a force1- 
feed lubricating system to all main bearings. 


CINCINNATI OPEN-SIDE PLANER 


A number of improvements have been incorporated in the 
design of a 30- by 30-inch open-side planer which is now 
being introduced to the trade by the Cincinnati Planer Co., 
Cincinnati, Ohio. The convenience and rigidity of the 
design will be apparent by reference to the illustration. 
The table is gibbed on the operating side of the machine, so 
that regardless of how much overhang there is to the work, 
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Cincinnati 30-, by 30-inch Open-side Planer of Improved Design 


there is no danger of tipping the table. It also fits between 
the two vees in such a manner that no matter how far out 
from the table cuts are being taken on the work, the table 
‘cannot be twisted sideways out of the vees. For cases 
in which the work is much wider than the table and of 
considerable weight, an auxiliary : table may be furnished 
to support the overhanging section of the work. 

The bed is closed between the vees, and is cast extra 
heavy on the operating side, particularly at the housing 
cheek. This is carried up four or five inches higher than 
the remainder of the table so as to provide a greater surface 
for fastening the column. The column is ribbed thoroughly 
on the inside in such a way that spring is practically elimi- 
nated, and it is bolted, doweled, and tongued to the bed. 

As on previous Cincinnati planers of the open-side type, 
the rail is mounted on a knee which is bolted directly to the 
column, two large T-slots being provided ‘in the column 
for this purpose. Instead of using an ordinary bolt head 
or short nut, a sliding nut is placed in the T-slots. The 
construction is such that there is no possible chance of 
locking the knee under any condition. A gib 
at the front end of the knee furnishes a narrow 
guide bearing on the side of the column and 
eliminates any tendency of the rail to tip. 
The gib can be adjusted to obtain a sliding fit, 
and this adjustment cannot be changed except 
at the will of the operator. The rail is also 
gibbed at the outer end of the housing to pro. 
vide a narrow guide bearing at this location, 
which prevents the rail from tilting or sagging 
even when all clamping bolts are loosened. 


SELF-CONTAINED TILTED 
TURRET LATHE 


With a view to obtaining maximum conven: 
ence and economy in the installation and oper. 
ation of turret lathes or screw machines, the 
Wood Turret Machine Co., Brazil, Ind., has 
developed the self-contained tilted turret ma- 
chine here illustrated. All overhead shafts. 
hangers, pulleys and belts are eliminated, with 
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a consequent reduction in powar 
loss and equipment expense and 
a conservation of space and 
light. The machine is mounted 
on a cabinet base, there being 
a rear cover plate inside the 
cabinet on which the motor is 
mounted. This plate is dis- 
assembled to remove the motor. 
A silent chain drive connects 
the motor with the main driving 
shaft at the center of the cabinet. 
the transmission of power being 
controlled through a cone fric- 
tion clutch of the full-floating 
type. 

The drive then passes through 
a change-gear box, which fur- 
nishes six spindle speeds on a 
plain head machine and twelve 
on a back-geared machine. Thus 
there are twice as many speeds 
as on the regular belt-driven 
machine, and there ‘is the ad- 
ditional advantage of a reverse 
for every forward speed, which 
is accomplished through a pat- 
ented device. All gears in the 
gear-box run in oil. From the 
gear-box power is delivered tc 
the spindle through two 12-inch pulleys, between which a 
belt tightener is placed. All controls are centralized at the 
front of the machine for the convenience of the operator. 
The knob at the left of the base controls the belt tightener, 
the short hand-levex ou the base controls the speed changes; 
and the long hand-lever controls the starting, stopping, and 
reversing of the machine. 

Full inspection of the motor-driving unit is possible by 
1emoving the front cover of the cabinet. Air-holes in both 
ends of the cabinet provide an ample circulation of air for 
cooling the motor. The machine is said to incorporate all 
the best features of a geared-head single-pulley driven ma- 
chine. The belt pull is in a downward direction on the 
headstock casting, instead of upward against the main bear- 
ing caps. Ai) revolving parts are guarded to protect the 
operator and the machine. The motor is supplied for either 
direct or alternating current, and may be of the constaut 
or variable-speed type. When desirable, the machine can 
also be driven by belt through a single pulley by mounting 
a jack-shaft on the rear cover plate in place of the motor. 


Wood Tilted Turret Lathe or Screw Machine arranged as a Self-contained Equipment 
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EDLUND DRILLING, COUNTERSINKING 
AND TAPPING MACHINE 


The No. 2B sensitive drilling machine built by the Edlund 
Machinery Co., Box 57, Cortland, N. Y., has been arranged, 
as illustrated, for automatically drilling, countersinking, 
and tapping automobile fender blocks. It will be noted that 
the regular table has been replaced by a special fixture to 
which the work is fed from a magazine, so that the only 
labor on the part of the operator is to keep the magazine 
filled. The fender blocks are made of %4- by %-inch flat 
stock, 2 inches long, and the hole is drilled 17/64 inch deep 
and tapped to a 5/16-inch U. S. standard thread. Produc- 
tion rates up to 500 pieces per hour can be obtained with 

oD this machine. It is 
also adapted to a large 
variety of small work. 

The drive for all 
mechanisms is trans- 
mitted from the pul- 
ley shaft through 
miter gears. The 
work is fed on a plate 
which has _ several 
slots in it and which 
is indexed by means 
of a cam. The drill- 
ing is done with the 


right-hand spindle, 
the countersinking 
with an auxiliary 


spindle operated from 
beneath the work, and 
the tapping with a 
special tapping .attach- 
ment used on the left- 
hand spindle. A sta- 
tionary cam which is 
attached to the top 
plate ejects the work 
into a pan. 

The feed for the 
spindles is obtained 
by means of racks 
which mesh with 
gears cut on: the ends 
of the feed pinions, 
the racks being actu- 
ated by cams mounted 
on the same _ shaft 
as the indexing, locking, and feeding cams, so as to 
eliminate any possibility of the machine getting out of time. 
A generous stream of compound is supplied to the drill, 
countersink and tap, thereby keeping the tools and work 
coo], and washing all chips into a reservoir. This reservoir 
an@ guards for the cams were removed from the machine 
at the time the photograph was taken in order that the 
working parts could be more fully observed. 


Edlund Automatic Drilling, 
and Tapping Machine 


Countersinking 


PRATT & WHITNEY PRECISION LEVEL 


An accurate level which is especially advantageous in 
setting up precision machines is manufactured in different 
degrees of sensitiveness by the Pratt & Whitney Co., Hart- 
ford, Conn. What is known as a ‘10-second” level is rec- 
ommended for general use. With this level, each 1,/10-inch 
division that the bubble runs indicates a variation from the 
horizontal of 0.0005 inch in one foot. It has a vial ground 
to a radius of curvature of about 170 feet, and is as sensi- 
tive as is found practicable for setting up fine machine 
tools and similar work. A “3-second” level having a pro- 
portionately larger radius of curvature is more sensitive, 
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Pratt & Whitney Precision Level 


but it requires several minutes for the bubble to come to 
rest, and so is too sluggish for shop use. 

The truss construction of the frame not only provides 
a level that is light, rigid and convenient to handle, but 
also one that is not very sensitive to changes of tem. 
perature. The frame is 15 inches long. Insulating grips 
are provided which prevent the heat of the hands from ex- 
panding the frame and causing errors. To check the in- 
strument on a surface which is approximately horizontal, 
the level is set down, its location marked, and the position 
of the left end of the bubble noted, say, for example, three 
divisions from the center. The level is then reversed, care 
being taken to see that it is set in the same spot on the 
surface, and the position of the left end of the bubble again 
observed. If the reading is still three divisions from the 
center, the level is in proper adjustment; if the reading 
should differ, an adjusting screw is turned until the two 
readings agree. The via! carriage may be removed from 
the frame by withdrawing four screws. 


BEAUDRY TAPER HAMMER DIE 


For use in forging taper work such as chisels, calking 
tools, railroad spikes, rocker arms, valve yokes, keys, gibs, 
and wrenches, Beaudry & Co., Inc., 45 Bromfield St., Boston, 
Mass., has brought out a new combination hammer die. 
This die can be furnished for any make or size of trip, 
air, or steam hammer, and it is said that by its use one 
man can draw in one heat any taper that can be produced 
under a hammer. As will be seen from the illustration, one 
end of the die is provided with a tilting face which moves 
freely on a fixed axis. Thus, by merely shifting the posi- 
tion or angle of the work and striking a light blow, the 
operator automatically adjusts this tilting face to the de- 
sired angular position relative to the top die of the ham- 
mer. With this construction any taper can be produced. 

Scale which may happen to fall between the tilting face 
and the die-holder works through grooves into a pit and is 
forced out through a hole in each side of the holder, which 
insures that the tilting face will work freely at all times. 
The fixed plain part of the die face can be used for general 
forging, the same as any ordinary die.: 


Beaudry Tilting Hammer Die for forging Tapers 


: 
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Wilton Gage with Reversible Plugs made of Stellite 


WILTON REVERSIBLE-PLUG GAGE 


Stellite is used for the gaging members of a “Go” and 
“Not Go” reversible-end plug gage manufactured by the 
Wilton Tool Co., 2121 Grand River Ave., Detroit, Mich. 
When any appreciable amount of wear has developed on 
these gaging members, they may be turned end for end 
so as to bring a new end into use. It is claimed that the 
stellite plugs possess from three to seven times the life of 
ordinary steel plugs. The handle is made from steel, as it 
is not subject to wear. A pilot at each end of the handle 
enters a hole in the corresponding gaging member. There 
is a flat on each pilot which coincides with a flat in the 
hole of the plug so as to prevent the plug from turning on 
the pilot. The “Go” end is made longer than the “Not Go” 
end so that the two ends can be readily distinguished. 


“ETTCO” SELF-GRIPPING MANDRELS 


In the production of automobile parts, there are numerous 
instances in which it is preferable to machine the work 
while it is mounted on a mandrel, and it is to enable such 
‘parts to be seated on a mandrei without the application of 
an external force such as is usually applied by means of 
an arbor press, that the Eastern Tube & Tool Co., Inc., 594 
Johnson Ave., Brooklyn, N. Y., have brought out the self- 
gripping mandrels shown in the accompanying illustration. 
They are also intended for use in the quantity production 
of bushings in plants other than those engaged in the manu- 
facture of automcbile parts. These mandrels are constructed 
on the same principle as the self-gripping line presented to 
the trade several years ago by this company. Hach has a 
solid steel bo?y in which there are three grooves, and each 
of these grooves contains a roller, made of hardened drill 
rod and a long flat spring that acts against the roller to 
hold it in the gripping position. The work is simply slipped 
on the mandrel, and when a cut is started, the roller auto- 
matically grips the work. The special mandrels are made 
to fit ‘“Lo-Swing” and Fay automatic lathes, as well as 
various makes of engine lathes. 


“Ettco’’ Special Self-gripping Mandrels 
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STANDARD AUTOMATIC MILLING 
MACHINE 


High rates of preduction can be maintained in milling 
square ends of taps and other small work by the use of an 
automatic machine recently developed by the Standard En- 
gineering Works, Pawtucket, R. I. As is apparent from the 
Ulustration, the work is fed from a magazine to a collet 
which is mechanically opened and closed. When released 
from the collet, the work falls on an inclined screen on the 
table and rolls down a chute into a box on the floor. Two 
cutters on the arbors straddle-mill the work, which is with- 
drawn from between the cutters after the first pass, auto- 
matically indexed 90 degrees, and then again traversed past 


Milling Machine built by the Standard Engineering Works for milling 
Square Ends on Small Work 


the cutters for milling the other two sides. An adjustable 
stop insures the cut being taken to the same length each 
time. 

The drive is transmitted from a countershaft to the rear 
shaft of the machine by belt, and then to a jack-shaft di- 
rectly below the rear shaft. It is next transmitted through 
a silent chain to worm-gearing, which drives a drum cam 
that moves the tabie as desired. The spindle is mounted 
jn phosphor-bronze bearings provided with means for taking 
up wear, and it is driven by belt from the rear shaft. A 
crank provides for turning the machine over by hand when 
changing the setting to accommodate different sizes of work. 
Oil is supplied to the cutters from a tank located at the rear 
of the machine by a chain-driven geared pump. The oil 
drains from the table through flexible hose back to the tank, 
which has two compartments that are provided with a fine. 
mesh sereen so that only clear oil is drawn into the pump. 
One man can operate three machines of this type, as the 
only labor necessary is that required to keep the magazines 
Joaded. The normal production on %-inch stock is about 
500 pieces per hour per machine. The machine occupies a 
floor space of about 27 by 38 inches, and weighs approxi- 
mately 1200 pounds. A one-size collet, countershaft, and 
wrenches are supplied with the machine as regular equip- 
ment. 
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BRUCE ECCENTRIC BORING HEAD 


Jigs, fixtures, and simiiar work can be accurately bored 
' on drilling and milling machines by the use of an eccentric 
head which has been added to the line of precision equip- 
ment made by the Precision & Thread Grinder Mfg. Co., 
1 S. 21st St., Phil- 
adelphia, Pa. This 
head is especially 
useful in index 
boring operations. 
Wear of the slid- 
ing member is 
compensated for 
by a gib. The ad 
justing screw for 
this slide has a 
handle which is 
graduated to 0.003 
inch to permit 
accurate settings 
to be readily 
made. The shank 
on the stationary 
member is ma- 
chined to fit the 
spindle of the ma: 
chine for ‘which 
the head is intended, and the adapter on the slide takes 
various sizes of tools. The head is made in four sizes with 
respective capacities of 34 to 114 inches; 1% to 2% inches; 
3%, to 4 inches; and 1 to 6 inches. Hach head is supplied 
with a set of six boring tools, a chuck, and a test indicato-y. 


Bruce Eccentric Boring Head for Precision Work 


FERRACUTE PUNCHING PRESS 


One of the features of a deep-throated punching press, 
which has recently been developed by the Ferracute Ma 
chine Co., Bridgeton, N. J., is the use on the driving shait 
of an eccentric which may be simply changed in order to 
alter the stroke of the reciprocating members. Besides this 
advantage, the construction also permits the shaft to be 
aimost the fu!J diameter where it projects from the front 
bearing. The eccentric is fitted on a taper bearing, and is 
held in place ty means of a large nut; it is driven through 
a feather in the tapered portion of the shaft. The design 
permits the shaft te be quickly assembled and disassem»b/ed 


Ferracute Punching Press of 35-ton Capacity 
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without withdrawing keys. The machine is designed to 
exert a pressure of 385 tons, and will shear %- by 5-inch 
flat iron or soft steel, punch a 1-inch hole through 7/16-inch 
metal, or cut off 144-inch reund bar stock. It is known as 
the “P-43.” 

The shaft is 344 inches in diameter, and has a large collar 
forged to it, in which the clutch mechanism is mounted 
and which serves as a brake wheel. The ram is guided 
between two gibs to facilitate making adjustments to com- 
pensate for wear. The pitman contains a pivot so mounted 
in the ram that a Jarge bearing surface of solid metal is 
obtained. The pitman stem is gripped by a telescopic nut, 
which is made in halves, clamped together by means of 
large bolts. 

The stay-rods shown in place on the machine prevent any 
tendency to spring when the press is being worked to the 
limit of its capacity, but they are said to be really unnecgs- 
sary from the standpoint of strength. A motor shelf may 
be attached to the back of the frame. Some of the principal 
specifications of this machine are as follows: Stroke, 114 
inches; ram adjustment, 3 inches; depth of throat, 42 inches; 
flywheel diameter, face, and weight, 35 inches, 6 inches, 
and 700 pounds, respectively; over-all height, 7 feet; and 
approximate weight, 5350 pounds. 


REIFF & NESTOR ADJUSTABLE-BLADE 
REAMER 


One of a line of adjustable-blade reamers now being of- 
fered to the automobile and general machine building and 
repair fields, by the Reiff & Nestor Co., Lykens, Pa., under 
the trade name of ‘‘Maxpan”’ is here illustrated. The smaller 


‘““Maxpan’’ Adjustable-blade Reamer 


sizes of this reamer have an expansion of 1/16 inch, and 
the larger sizes 14 inch; there is practically no lateral travel 
of the blades in the body when an adjustment is made. 
The central adjusting screw has three conical surfaces 
which contact with correspondingly tapered steps on the 
reamer blades, and this a forward adjustment of the screw, 
after the single binding nut has been loosened, causes the 
reamer blades to expand radially. 

Both ends of each blade are finished at an angle with 
the cutting edge, and when the blade is assembled in the 
body, one end contacts with a similar angular surface on 
the slot in which the blade happens to be placed, while the 
other end contacts with a beveled annular groove in the 
binding nut. The blades are not only held firmly in place 
by this method of assembly, but they are also pressed radi- 
ally inward and seated rigidly on the central adjusting 
screw. The reamer is made in fourteen sizes, ranging 
frcm % to 2 9/16 inches in diameter, and is provided with 
from six to eight blades, according to the size. 

The body is made of tool steel: the binding nut is made 
of high-carbon steel and hardened; the adjusting screw is 
of tool steel and hardened and ground; and the blades of 
a special alloy steel. The design of the reamer is changed 
slightly and a shank added when.the tool is to be used 
in a machine. . 
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STORM PORTABLE REBOR- 
ING MACHINE 


Reboring automobile cylinders without 
removing the cylinder block from the 
chassis may be accomplished by means of 
the Model S portable machine which is 
now being introduced to the trade by the 
Storm Mfg. Co., 406 Sixth Ave., S., Minne. 
apolis, Minn. This machine is clamped 
on top of the cylinder block by means 
of a bolt and yoke, after the cylinder 
head and pistons have been removed. 
The bolt is dropped through the cylinder, 
and as this is done, a swivel cross-member 
on the bolt automatically catches fast. 
The main bearings for supporting the 
boring-bar are cast integral with the boly 
casting to insure perfect alignment of the various machine 
members. Adjustment of the bearings is possible through 
split taper bushings and adjustable collars. Storm patented 
cutter-heads are used on this machine, but, while they eim- 
body the same principle as the cutters used on heavier 
machines built by this company, they are not interchangeable 
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bearings, two independent riveted re- 
tainers being provided, one for each row 
of balls. The new bearings are designed 
to carry heavy radial loads, but they are 
also capable of supporting thrust loads. 
They are especially adapted for installa- 
tions requiring unusual bearing capacity 
in a limited amount of space. 


* 


RELIEVING ATTACHMENT 
FOR WALTHAM MILLER 


To provide for relieving taps, hobs, 
and milling cutters, the Waltham Machine 
Works, Newton St., Waltham, Mass., are 
now prepared to furnish the thread mill- 
ing machine of their manufacture with a 
compound taper attackment to replace the standard tape 
attachment regularly supplied with the machine. The com- 
pound taper attachment is arranged to travel forward and 
backward, being actuated by a cam through levers which 
may be adjusted to give the desired amount of relief to the 
work. The cam makes one revolution for each flute, and it 


Fig. 1. Waltham Thread ‘Milling Machine arranged for relieving Taps, 
Hobs, and Cutters 


with those heads. The motor drive is standard, but the 
machine can also he so arranged as to derive its power 
from an electric drill. 


“STROM” DOUBLE-ROW RADIAL BALL 
BEARINGS 


Double-row radial ball bearings of the types illustrated 
have been added to the line of “Strom” bearings manufac- 
tured by the U. &. 
Ball Bearing Mfg. 
Co., 4563 Palmer St.. 
Chicago, Ill. These 
double-row bearings 
are known as “stand- 
ard” and “maxi- 
mum,” respectively. 
The “maximum” 
bearings have 25 per 
cent greater capacity 
than the “standard” 
bearings of the same 
size, and for both 
' types the permissible 
thrust load is 25 per 
cent of the available 
radial capacity. Sp2 
cial attention Is 
called to the retainer 
construction of these 


Two New Types of ‘Strom’? Radial Ball Bearings 


Fig, 2, Rear View of the Waltham Thread Milling Machine 
illustrated in Fig, 1 


can be cut for milling either concentrically, with ordinary 
reliefs, or with a combination of both. 

In order to use the gearing necessary for operating the 
relieving attachment, according to the required number of 
flutes, a special driving mechanism is attached to the top 
of the work-head. There are two starting levers, one of 
which is used when relieving operations are being per- 
formed, and the other for ordinary threading operations. 
These levers are so arranged that when one is being em- 
ployed, the other is 
locked. The com: 
pound taper attach. 
ment can be used for 
machining plain 
tapers in either di. 
rection, for straight 
milling, and for a 
combination of 
straight and taper 
milling. The change 
from the straight to 
the taper can be 
made automatically 
at any predetermined 
point. Spiral-fluted 
as well as straight- 
fluted work, and mul. 
tiple threads as well 
as single threads. 
may be relieved. 
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LE BLOND HEAVY-DUTY LATHE 


A heavy-duty single-pulley-driven geared-head engine lathe 
is being placed on the market in two sizes, 25- and 27-inch, 
by the R. K. LeBlond Machine Tool Co., Cincinnati, Ohio. 


Fig. 1. LeBlond Heavy-duty Single-pulley 


The geared headstock furnishes sixteen selective speeds, 
and drives through a multiple-disk clutch. The lathe also 
embodies an improved change-gear mechanism and a one- 
piece box-section apron having a positive-jaw feeding clutch. 
The various spindle speeds are obtained by manipulating 
two levers on the headstock, and any speed may be imme- 
diately selected. The sliding gears are made of a nickel 
steel alloy and are heat-treated. The teeth are of stub form, 
rounded to permit easy engagement. The driving clutch 
may be operated by a lever at the front of the headstock 
and by a lever on the carriage. The latter feature provides 
for starting and stopping the spindle with the carriage at 
any position along the bed, which is invaluable on a long- 
bed lathe. Upon releasing the driving clutch, the lever also 
applies a friction brake to stop the spindle instantly. The 
headstock is kept flooded with cil from a submerged pump. 
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Geared-head 
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The bed has what is known as an “improved compensat- 
ing vee.” With this construction the back of the carriage 
travels on a flat surface, while the front slides on a guide 
which is approximately V-shaped, one side being machined 
at an angle of 15 degrees, and the other at an angle of 70 
degrees. The 15-degree angular 
surface presents a thrust bearing 
at right angles to the resultant 
pressure on the tool, and auto- 
matically compensates for wear 
of both the carriage and bad. 
All tendency of the carriage to 
climb under heavy cuts is said 
to be eliminated by this vee 
construction. 

The apron is of a patented con- 
struction in which both feeds 
are actuated by means of a single 
positive-jaw clutch. The feed 
is tripped in or out of mesh by 
a lever at the front of the apron, 
and the change from a horizon- 
tal to a cross feed, or vice versa, 
is accomplished by means of 2 
sliding gear transmission oper- 
ated through a knob which is 
located just above the feed 
clutch. When this device is set to a central position, all 
gears are disengaged. The compound-rest swivel is gradu- 
ated in degrees for angular turning and taper boring, and 
adjustable taper gibs are provided to compensate for wear 
on all sliding surfaces. The collar on the top slide screw is 
graduated to thousandths of an inch. 

The carriage is accurately held on the bed by means of 
adjustable gibs, and a drep-forged clamp provides for lock- 
ing it in position for facing operations. This clamp is 
tightened and loosened through a bolt, the hexagonal head 
of which is on the top of the carriage. The tailstock is held 
in alignment with the headstock by a vee at the rear, the 
front of the tailstock sliding on a flat surface. A tongue on 
the hase of the tailstock fits a groove in the top member 
to keep the spindle in alignment with the headstock spindle. 


Engine Lathe 


. The tailstock is moved along the bed by a rack and pinion. 


Fig. 2. Close View of the Taper Attachment and Carriage from the 
Rear of the Bed 


Fig. 3. Location of the Motor when the Drive is by Belt from a 


Constant-speed Motor 
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The quick-change gear mechanism is of the same general 
construction as has been supplied on LeBlond lathes for a 
number of years, but it has been improved and is of a 
heavier design. The range of threads and feeds has been 
selected to cover the usual requirements, the threads being 
forty-eight in number and ranging from % to 46 threads 
per inch. A quick-change gear-box, arranged to provide for 
cutting a full ccimmercial range of metric threads, may also 
be furnished, in which case the lead-, cross-feed and conm- 
pound-rest screws nave the threads cut according to the 
metric system. The lead-screw thread is regularly of special 
U. S. siandard form, 1-inch pitch and 2 3/16 inches in di- 
ameter. A chasing dial provides for catching any thread 
witbout reversing the lead-screw. 

The taper attachment is mounted on a bracket at the rear 
of the bed, as illustrated in Fig. 2, and may be moved io 
any position aiong this member. The guide bar is adjusted 
to suit the desired taper by means of a knob and gradua- 
tions on the end of the bar. A steel draw-bar is provided 
for continuous heavy taper turning and boring operations, 
thus relieving the cross-feed screw of all strains. 


Arrangements of Motor Drive 


Three types of motor drive are furnished: A belted drive 
for constant-speed motors, either alternating or direct cur- 
rent; a constant-speed geared drive, for either alternatinz 
or direct current; and a variable-speed drive for direct- 
cur:ent variable-speed motors. In the belted drive, the 
motor is mounted on a hinged plate attached to the hase 
of the lathe, as i'lustrated in Fig. 3, and a belt tightener 
ruliey mounted on Hyatt roller bearings serves to increase 
the contact area of the belt on the motor and driving pulleys. 

In the constant-speed geared drive, the motor is mounted 


‘on the top of the neadstock and drives through a pinion and 


intermediate gear te a wide-faced gear substituted for the 
driving pulley. With direct-current motors an electrical 
cortrol may replace the mechanical one on the apron. With 
alternating-current motors on which dynamic-brake con- 
tioliers cainot be oblained, the spindle is controlled me- 
chanically. However, it may be controlled electrically if 
the motor has a reversing control on which the first point 
of reverse is used for a brake. In the variable-speed geared 
ditve, the motor is also mounted on the headstock and an 
electrical control is supplied. For constant-speed drives, a 
15-horsepower motor running at 1750 revolutions per minute 
is recommended, and for a variable-speed drive, a motor of 
the same horsepower capacity, running at from 500 to 15900 
revolutions per minute. 


Specifications 


Some of the principal specifications of this lathe are 13 
follows: Swing over shears, 2714 inches on the 25-inch lath3, 
and 2914 inches on the 27-inch lathe; swing over carriage, 
18% inches on the 25-inch lathe, and 20%, inches on the 
27-inch lathe; dis- 
tance between cen- 
ters on the 25-inch 
lathe with a 12-foot 
bed, 5 feet 9 inchas, 
and on the 27-inch 
lathe, 5 feet 7 inches; 
range of spindle 
speeds, 8 to 300 revo- 
lutions per minutes; 
Tange of feeds, 0.003 
to 0.184 inch per rey- 
olution; approxim- 
ate weight of a 25- 
inch lathe with a 12- 
foot _ bed, 10,199 
pounds, and of a 27- 
inch lathe (12-foot 
bed), 10,520 pounds. 
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Sellew Adjustable Drill Head on which the Spindles may be quickly positioned 
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WHITING SOLENOID BRAKE 


A quick-acting solenoid brake known as the Type C, whiz 
is designed *specially for crane and other severe servic, 
is now being manufactured by the Whiting Corporation, 
Harvey, Ill. The brake arms are so pivoted that the sho2s 


Whiting Solenoid Brake for Cranes amd Other Severe Service 


release equally at all points, and thus eliminate any chance 
of their dragging at the lower end. The shoes are iron 
castings, while all parts subjected to stress are made of cast 
steel. The shoes are filled with asbestos composition which 
has been tested to be durable and heat resisting. In re- 
placing a shoe, it is only necessary to remove four cap- 
scréws and slide the shoe out. 

On direct-current brakes the plunger is a piece of soft 
iron of large diameter, which gives a fast-operating solenoid 
even at light loads. The direct-current coil is designed to 
operate the brake at about 40 per cent of the full-load cur- 
rent and remain open at 10 per cent or less of the full-load 
current. The plunger on the alternating-current brake is 
made of laminated iron. 


SELLEW ADJUSTABLE DRILL HEAD 


An atjustabie drill head on which the spindles can be set 
quickly and accurately, and positively locked in a pre- 
determined position relative to each other, within a certain 
range, is being brought out by the Sellew Machine Tool Co., 
Pawtucket, R. I. The spindles of this head are held in po- 
sition by means of two bolts, one of which is removable so 
that it can be inserted in the proper hole for the desired 
set-up. It is by this method that the correct locating and 
positive locking’ is assured. The head illustrated is in- 
tended for drilling six different sets of four holes each, at 
the corners of different sized rectangular parts, such as the 
feet of small motor 
frames that are pro- 
duced in small lots, 
and require frequent 


resetting of the 
spindles. The body 
of the head is at- 


tached to the drilling 
machine quill with 
the central driving 
gear on the outside 
of the spindle nose, 
thus reducing the 
overhang of the aux- 
iliary spindles to the 
minimum. The head 
is manufactured in 
several different 
sizes. 
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NEW MACHINERY AND TOOLS NOTES 


Bench Drilling Machine: Joseph W. Jones, 29 W. 35th 
St.. New York City. A bench drilling machine having a 
capacity for drilling holes up to % inch through steel. The 
spindle motor is started and stopped automatically when 
the operator manipulates a handle to feed or elevate the 
spindle. This eliminates wear and tear, and reduces the 
current consumption. The machine is portable, weighing 
only 18 pounds, and can be driven from an electric light 
socket. 

Wrenchless Chuck: 
Ave., Chicago, Ill. 
construction of the Barker wrenchless chuck, including a 
redesigned cam mechanism which gives greater strength 
and increased travel of the jaw. This makes it possible to 
handle a wider range of irregular work. In the smaller 
sizes, trunnion arms are eliminated by using a box cam, 
while in the larger sizes the arms have been redesigned to 
obtain greater strength and a wider range of movement. 
These changes make it possible to apply a long leverage 
without damaging the chuck. 

Butt-welding Machine: Thomson Electric Welding Co., 
Lynn, Mass. A line of butt-welding machines especially 
adapted for making flash welds. In the smaller sizes pres- 
sure is applied to a movable slide by a toggle mechanism 
which provides a wide range of adjustment for the movable 
slide and enables the operator to apply the maximum weld- 
ing pressure at the moment the toggle straightens out. In 
the larger sizes, the pressure is applied by hydraulic cylin- 
ders. The transformers are of the open type and of ample 
cross-section to carry all normal currents without resistance 


heating; they are also air-cooled. 


Thomas Hlevator Co., 24 S. Hoyne 
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TELLING HALF-TRUTHS TO ESCAPE 
OBLIGATIONS 


By CHARLES W. LEE 


Some wise person has said, “A little truth like a little 
learning is a dangerous thing,’ which reminds me that once 
upon a time when I was running a small toolmaking shop 
I received an order one day from a concern about fifty miles 
away for some tools to make an article, a sample of which 
cauie with the order. After two or three months of un- 
successful attempts to collect the bill for the tools, they 
were returned with the information that “they didn’t work.” 
Laver, I learned, from a man who had worked for the concern 
fifty miles away, that the idea of making the article for 
which the tools were ordered was abandoned before the 
tools had ever been put to work. 

And right here is where the little truth or the half-truth 
comes in. As the article was never made, the tools cer- 
tainly did not work, and this little truth certainly was a 
dangerous thing to me to the extent of the amount of the 
uncollected bill. 

Of course, such practices as these may be termed by 
some “lack of common honesty,” and they are; the sooner 
the machine shop industries can be freed from concerns 
who conduct business on this basis, the better. If it were 
possible to arouse the builders of machinery and tools to 
common action in combating trade abuses, as referred to on 
page 228 of November MAcHINERY, something might be ac- 
complished that would discourage those who are not willing 


to fill their obligations. 
* * * 


CORRECTION 


In the foot-note accompanying the article “Simmons 
Method of Hob Making” in December MacHiInery, page 255, 
the address of the National Tool Co. was given incorrectly. 
The note should have read as follows: All the manufactur- 
ing rights of the Simmons Method-Hob Co. have been ac- 
quired by the National Tool Co., Cleveland, Ohio. 
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Several changes have been made in the’ 
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DRILLING HOLES IN SPOOL HEADS 


A machine comprising four portable electric drills mount- 
ed on a stand for simultaneously drilling four holes angu- 
larly in the heads of textile spools or bobbins, wire spools, 
etc., is shown in the accompanying illustration. These holes 
receive wooden dowel-pins for holding the heads to the 
center or body, and insure against the heads unscrewing 
or loosening. A spool which measures 35 inches between 
the heads is shown ready for the drilling operation. 

The electric drills are of standard make, and each is 
mounted on an adjustable base with the center of the spindle 
at an angle with the center line of the spool. The spindles 
may be fed either by hand or foot, or by both, as the actu- 
ating levers are connected. The motion is transmitted to 
all four drills through a splined shaft, rack, and pinion. 
The right-hand drilling unit can be adjusted to any point 
along the ways of the stand to accommodate spools of vari- 
ous lengths. The work is simply held in vees by the oper- 


Machine for simultaneously drilling Four Holes in Each Head of Spools 


ator, as there is no tendency for it to turn or shift. The 
vees are adjustable vertically to suit different diameters of 
spools. The machine was built by Mulliner Bros., 445 §. 
Warren St., Syracuse, N. Y., for a textile machine manufa.e- 
tur:ng concern. 

* * * 


LOCATING THE DECIMAL POINT IN 
SLIDE-RULE CALCULATIONS 


By HENRY R. BOWMAN 


Many users of slide-rules have difficulty in memorizing 
the rules for pointing off the correct number of places. 
This difficulty may be overcome by simply marking the ends 
of the slide-ule. With a sharp-pointed scribe, mark the 
right-hand end of the D scale with the notation X—1 and 
under this mark +1. These characters or notations in- 
dicate that in multiplying, if the slide projects to the right, 
the number of digits in the characteristic of the result is 
equal to the sum of the digits in the characteristics of the 
two factors less one; and that in division, if the slide pro- 
jects to the right, the number of digits in the characteristic 
of the quotient equals the number of digits in the character- 
istic of the dividend minus the number of digits in the 
characteristic of the divisor plus one. , 

If desired, the left-hand end of the D scale can be marked 
xX + and -—+—, to indicate that when the slide projects to 
the left in multiplication, the number of digits in the 
characteristic of the result is equal to the sum of the digits 
in the characteristics of the two factors, and that in division, 
the number of places equals the number of digits in the 
characteristic of the dividend minus the number of digits 
in the characteristic of the divisor. 

The simple plan outlined will aid in overcoming this 
trouble so often met with in the operation of the slide-rule. 
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CINCINNATI MILLERS 
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CINCINNATI No. 4 VERTICAL 


DIE SINKING 


Complete control from one posi- 
tion enables the operator to 
handle heavy dies with ease. 


The convenient location of the 
power feed control levers (cross, 
vertical and longitudinal) en- 
courages the operator to use the 
power feeds for roughing out the 
die. The right feed for any given 
cut is obtained through the 


movement of a single lever, with- 
out changing position. 


An auxiliary hand wheel at the 
front of the saddle for the longi- 
tudinal table feed, is convenient 
when hand profiling. 


And the spindle head can be in- 
stantly adjusted vertically. 


For the long table adjustments 
the power quick traverse is used. 


Have our Specialist make a study of your work 
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THE CINCINNATI MILLING MACHINE CO., Cincinnati, Ohio 
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PERSONALS 


Grokce U. Hatcu has been elected vice-president in charge 
of sales of the Millers Falls Co., 210 River St., Millers Falls, 
Mass. 


FINLEY L. Watton has been appointed general sales man- 
ager of the Drop Forge Division of the Union Switch & 
Signal Co., Swissvale, Pa. 


A. A. HELLER has taken over the management of the Inter- 
national Oxygen Co., Newark, N. J., succeeding L. W. Hench, 
formerly secretary and general manager. 


A. E. Jones, who has been sales engineer in the New York 
office of the Terry Steam Turbine Co., is now connected with 
W. B. Connor, Inc., 90 West St., New York City, in a similar 
capacity. 

E. C. Branpt, works manager of the Westinghouse-Krantz 
Works, has been appointed works manager of the new plant 
now being erected by the Westinghouse Electric & Mfg. Co. 
in Homewood, Pittsburg, Pa. 


T. A. Martin, for many years connected with the George 
H. Smith Steel Castings Co., Milwaukee, Wis., became gen- 
eral superintendent of the Farrell-Cheek Steel Foundry Co., 
Sandusky, Ohio, on December 1. 


C. G. TayLor has been appointed director of purchases of 
the Westinghouse Hlectric & Mfg. Co., Hast Pittsburg, Pa. 
C. G. Bunnell has been appointed purchasing agent of the 
East Pittsburg Works to succeed Mr. Taylor. 


GroRGE MAcNor, manager of the Boston office of W. B. 
Connor, Inc., has been transferred to the main office at 90 
West St., New York City, to take charge of the contractors’ 
sales department, which handles heating and pumping 
equipment. 


G. A. Sawin, assistant to the manager of the supply de- 
partment of the Westinghouse Electric & Mfg. Co., East 
Pittsburg, Pa., has been elected chairman of the committee 
on instruments and measurements of the American Institute 
of Electrical Engineers. He has been a member of the 
committee since 1920. 


S. L. Ayr has become manager of the Detroit territory of 
the Bantam Ball Bearing Co., Bantam, Conn. His head- 
quarters will be at 905 Dime Bank Bldg., Detroit, Mich. 
Mr. Ayr has been assistant general manager of the Central 
Products Division of the General Motors Corporation, and 
previous to that was for twelve years production manager 
of the Truck Division of the Packard Motor Car Co. 


L. F. Cartron, who was connected with the Consolidated 
Press Co. for eighteen years and consequently has a wide 
acquaintance among power press users, has been appointed 
western sales manager of the V. & O. Press Co., Brooklyn, 
N. Y., manufacturer of power presses and sheet-metal work- 
ing machinery. The western office of the company is located 
at 549 Washington Blvd., Chicago, Ill. A stock of presses 
will be carried in Chicago, available for immediate shipment. 


ArtTHourR L. Cotins, for the last six months associated with 
the Standard Steel & Bearings, Inc., has entered the tool 
and alloy steel department of Horace T. Potts & Co., Phila- 
delphia, Pa., as sales metallurgist. His work will be with 
the various mills turning out the Potts brands of steels and 
with the users of these steels in advising on applications 
and heat-treatments. Mr. Collins graduated from Stevens 
Institute of Technology in 1914, and was with the Atlas 
Ball Co. as engineer of tests and metallurgist until 1920. 
He has been secretary and treasurer of the Philadelphia 
chapter of the American Society for Steel Treating since 
its inception. 

L. M. Warte has been appointed general manager of the 
Garvin Machine Co., Spring and Varick Sts., New York City. 
Mr. Waite started his experience in the machine tool busi- 
ness with the Cleveland Automatic Machine Co., Cleveland, 
Ohio, as office boy and worked his way up until he became 
a salesman. He then entered the service of the National 
Acme Co., Cleveland, Ohio, and occupied positions in various 
capacities in both shop and sales work. He left the National 
Acme Co. after having been one of the company’s sales 
managers for many years. During the following eight years 
he was identified with the machine tool industry in New 
England in both a manufacturing and a sales capacity, and 
he was sales manager of the Garvin Machine Co. for a 
year and a half, until he was made general manager on 
December 1. 


F. F. Rourer, assistant to the manager of the power and 
railway departments of the Westinghouse Electric & Mfg. 
Co., East Pittsburg, Pa., has been appointed general contract 
manager of the company. He will have general supervision 
of all-contract and order work, and in addition to this gen- 
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eral work will continue to have direct charge of the contract 
work of the power and railway departments. Mr. Rohrer 
became connected with the Westinghouse Electric & Mfg. 
Co. as a student in 1896. After serving in the shops for 
four years, he was transferred to the sales department. 
During the war he was a member of the committee of the 
War Industries Board appointed to conserve the production 
of turbine generating equipment for government needs, and 
after the signing of the armistice, he became the represen- 
tative of the Westinghouse company in the settlement of con- 
tracts that were terminated as a result of the ending of 


the war. 
% * * 


OBITUARY . 


Henry L. Kinsitey, Wellesley, Mass., New England repre- 
sentative of the Warner & Swasey Co., Cleveland, Ohio, died 
Wednesday, November 22, at the Natick Hospital, Natick, 
Mass., following an operation. Mr. Kinsley was born in 
Stoughton, Mass., sixty-eight years ago. Practically all his 
business life was spent in the machine tool industry. He 
represented the Warner & Swasey Co. with offices at Boston 
for more than fifteen years, and was one of the best known 
machine tool men in the New England territory. Previous 
to his association with the company, he was with the Fair- 
banks Co. and the Manning, Maxwell & Moore Co. 


% * * 


AUTOMOBILE AND TRUCK PRODUCTION 


The following table gives complete figures of the number 
of passenger cars and trucks manufactured for the first eight 
months of 1922, as published by the Department of Com- 


merce. The reports collected by the Department cover ninety 
passenger car manufacturers and eighty makers of trucks. 

1922 Passenger Cars Trucks 
JANUALY s1. 6st cee eee 81,6938 ....... 2 o2 ce Oe eee 9,416 
Mebruary 2 sae cee ree nt} ay Pon bis oo0oc 46 13,195 
March Aa. 7c cee oe occemeets 152,959... ...% one «dene eneeeaenene 19,761 
ADL] cic. ho eerie nena aet tanh 197,216 ...54.. ss5 0 crete eeoteueren nena 22,342 
May 8s sos a Mente ei crehe ees 232,431. 3.65 sie ove, «CO ee 23,788 
JUNC His te Mase eh hee oe 263,027... . acct ene 25,984 
JULY He ie be WR os oie oes okt oper 224,057 2... ose 2s SR ERR rene 21,357 
August’ 2s 0% j.4h eerie: 246,941... iscosp ab epee . 24,064 

* * * 


FOREIGN TRADE SERVICE 


The National Foreign Trade Council, India House, Han- 
over Square, New York City, has started a department known 
as the Trade Advisory Service, the object of which is to 
provide a medium for the interchange of foreign trade 
information. Manufacturers with foreign trade problems 
may submit their problems in writing to the Trade Advisory 
Secretary at the office of the National Foreign Trade Coun- 
cil. These problems will then be submitted confidentially 
to three or more men with wide experience in the particular 
field to which the inquiry refers. The replies will be gone 
over and condensed into a single answer, containing as 
clear and concise information as possible. It is believed 
that this service will be of particular value to the manufac- 
turer entering the export field, but it will also be of value 
to the manufacturer with past experience, as it will enable 
him to obtain opinions upon new policies and provide him 
with a method of checking up his present practice with the 


experience of others. 
* * * 


The United States Civil Service Commission, Washington, 
D. C., has announced a vacancy for a mechanical engineer 
of tests, in the aeronautical .engineering laboratory at the 
Navy Yard, Washington, D. C. The duties of the engineer 
are to act as technical advisor and to take actual control 
of testing and designing work. Applications must be re- 
ceived not later than January 30. Further information can 
be obtained from the U. S. Civil Service Commission, Wash- 


ington, D. C. 
* * * 


F. W. Aston of Trinity College, Cambridge, England, by 
his important experiments has laid a firm foundation for 
the belief that many substances hitherto regarded as ele- 
ments are in reality not elements at all, but mixtures of 
‘isotopes,’ that is, of genuine elements whose atomic 
weights are not far apart and whose chemical properties are 
identical, or at least so nearly so that chemical methods are 
incompetent to separate the constituent isotopes. 
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“A ship is a ship only when she’s sailing ’’— 
And so a boring machine is a boring machine only 
when she’s boring; and the same with a drilling or 
a milling machine. 


When the 


PaaeCISION 


Boring, Drilling and 
MILLING MACHINE 


is not doing one thing she a sped etal gr a 

is doing another, and 

often does all three at one | oh LUCAS POWER 
setting of the work, there- : Forcing Press 


fore Never Stands Idle. 


LUCAS MACHINE TOOL CO. CLEVELAND, OHIO, US.A. 


‘da eed AGENTS: Alfred Herbert, Ltd.. Cove Soclete Anonyme Belge, Alfred Herbert, Brussels. Allied Machinery seas Turin, Barcelona, 
ch. V. Lowener, Copenhagen, Christiania, meu flim: R. S. Stokvis & Zonen, Rotterdam. Andrews & George Co., Tokyo. 
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TRADE NOTES 


ArvA Stroup announces the removal of the company’s 
offices from 327 Broadway, New York City, to the Woolworth 
Bldg., 233 Broadway. 


LARcHAR-HorTtToN Co., specialists in advertising have 
moved into new and more commodious offices in the Franklin 
Block, 44 Franklin St., Providence, Rhode Island. 


Atk ReEpucTION SALES Co. announces that the executive 
offices of this company are now located at 342 Madison Ave., 
New York City, and that the offices formerly maintained at 
120 Broadway and 160 Fifth Ave., are now consolidated at 
the new address. 


Monitor CoNTROLLER Co., Baltimore, Md., manufacturer of 
the “Just-Press-a-Button” system of automatic control for 
motor-driven apparatus, has recently established a branch 
office at 1100 Elm St., Birmingham, Ala., of which William H. 
Neville is in charge. 


PoRTER-CABLE MACHINE Co., 1708-12 N. Salina St., Syracuse, 
N. Y., manufacturer of lathes and milling attachments, has 
appointed Wm. Battersby, 3325 N. 21st St., Philadelphia, Pa., 
exclusive agent in the Philadelphia territory, for the lathes 
manufactured by the company. 


HANNIFIN Mre. Co., 621-631 S. Kolmar Ave., Chicago, II1., 
manufacturer of air-operated chucking equipment and ad- 
justable boring and reaming bars, has appointed George J. 
Keller district representative of the company for northern 
Ohio with headquarters at 14411 Savannah Ave., Cleveland, 
Ohio. 


WESTINGHOUSE Exectric & Mrc. Co., East Pittsburg, Pa., 
has taken a lease on a six-story building to be erected on a 
lot 100 by 150 feet, at Jones Ave. and Marietta St., Atlanta, 
Ga. The building, which is to be known as the Westinghouse 
Electric Bldg., will. be constructed according to the com- 
pany’s specifications, and will be used as an office, warehouse, 
and service station. 


CARPENTER STEEL Co., Reading, Pa., manufacturer of alloy 
and tool steels, announces that a report recently given wide 
publicity concerning the merger of the company with some 
other steel concern or its sale to other interests is entirely 
erroneous. No such negotiations are pending, and it is not 
contemplated that any change will be made in the present 
ownership and management. 


Peter A. FrAsse & Co., 417 Canal St., New York City, 
has been appointed exclusive eastern distributor for the 
electric carbon, alloy, and tool steels in bars, billets, and 
die-blocks manufactured by the Sizer Steel Corporation with 
plants at Buffalo and Solvay (Syracuse), N. Y. The Frasse 
StzeL Works, Inc., Hartford, Conn., will act as exclusive 
New England distributor for the same company. 


V & O Press Co., manufacturer of presses, dies, and sheet- 


inetal working machinery, for many years located at Glen- 
dale, Brooklyn, N. Y., has started work on a new factory at 
Hudson, N. Y., to which the business will be moved about 
May 1, 1923. The new plant will provide increased facilities 
for the manufacture of the company’s products, and will also 
enable the company to broaden the scope of its operations. 


CaneEpy-OTto Mre. Co., Chicago Heights, Ill., manufacturer 
of radial drilling machines of various types and other shop 
equipment, has put into operation a credit plan which per- 
mits the sale of the company’s equipment by jobbers on 
terms of from four to twelve months. The plan is under- 
written by the Continental Guaranty Corporation of New 
York, and will prove particularly advantageous to the garage 
or repair shop owner. 


INGERSOLL-RAND Co. and the A. S. Cameron Stram Pump 
WorKS announce the opening of a branch office at 718 Elli- 
cott Square Bldg., Buffalo, N. Y. The new office is equipped 
to render full service to those interested in air, gas, and 
ammonia compressors, vacuum pumps, turbo blowers and 
compressors, condensers, oil and gas engines, pneumatic 
tools, rock drills, centrifugal and direct-acting pumps, and 
other products manufactured by these companies. 


WiILMARTH & MorMAN Co., 1180 Monroe Ave., N. W., Grand 
Rapids, Mich., manufacturer of grinding machinery, will be 
exclusively represented by. the following dealers in the 
territories specified: Manning, Maxwell & Moore, Inc., for 
the states of New York, New Jersey, Delaware, Maryland, 
and Pennsylvania east of Altoona; and Brown & Zortman 
Machinery Co. for the state of West Virginia, the western 
part of Pennsylvania, and the southeastern part of Ohio. 

Diamant Toot & Mre. Co., Inc., 95 Runyon St., Newark, 
N. J., has appointed the Kemp Machinery Co., 215 N. Calvert 
St., Baltimore, Md., exclusive representative for the sale 
of Diamant standard punch and die sets, in the territory 
covered by the states of Maryland, Virginia, District of 
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Columbia, and West Virginia, consisting of Jefferson, Berk- 
ley, Morgan, Hampshire, Mineral Hardy, Grant, Pendleton, 
Randolph, Pocahontas, Green Brier, Monroe and Mercer 
counties. 

Simonps Mre. Co., Fitchburg, Mass., and Chicago, Ill., an- 
nounces that the company’s president, Alvan T. Simonds, 
has offered two prizes of $1000 and $500 for the best essays 
written by students of high schools and normal schools in 
the United States. and Canada on the subject of “The Lack 
of Economic Intelligence and Some of the Injuries it has 
Caused Individual and General Welfare in the United States 
since 1860.” Rules governing the contest may be obtained 
Ly addressing the Simonds Economic Prize Contest, 470 
Main St., Fitchburg, Mass. 


GENERAL ELECTRIC Co., Schenectady, N. Y., announces that 
a fund of $400,000 has been set aside to be known as the 
Charlies A. Coffin Foundation, the income from which, 
amounting to approximately $20,000 a year, will be used 
for encouraging and rewarding service in the electrical field 
by giving prizes to its employes; by providing recognition 
to lighting, power, and railway companies that have insti. 
tuted improvements in the service to the public; and by 
giving fellowships to graduate students for research work 
at technical schools and colleges. ‘ 


REED-PRENTICE Co., Worcester, Mass., announces that the 
company has purchased the good will, business, and part of 
the plant equipment of the Becker MILLinc MACHINE Co., 
Hyde Park, Mass.; and the WHITCOMB-BLAISDELL MACHINE 
Toot Co., Worcester, Mass. The Reed-Prentice Co. will in 
the future manufacture the products of the two companies 
mentioned in its own plant at Worcester. This gives the 
Reed-Prentice Co. a larger line of well-known machine tools, 
and makes it possible to run the company’s sales, engineer- 
ing, and operating divisions at greater capacity, whereas 
before, all three companies were’ burdened with decidediy 
over-expanded plants and organizations, due to the expansion 
that took place in practically every industry and every 
plant during the war. The products will carry their former 
names, but ali manufacturing will be concentrated at the 
Reed-Prentice plant, and the selling will be done by the 
sales force of this company. : 


RoOLLER-SMITH Co., 233 Broadway, New York City, manu- 
facturer of electrical instruments, meters, circuit breakers, 
and radio apparatus, has appointed the Electric Material Co. 
as its agent im the state of Washington, and parts of Oregon 
and Idaho. The Electric Material Co. has recently opened 
an office in the Hinckley Bldg., Seattle, Wash., and will 
handle the Roller-Smith Co.’s line of electrical instruments 
in that territory. The main office of the company is at 589 
Howard St., San Francisco, Cal., and it also has a branch 
office in the Title Insurance Building in Los Angeles, both 
of these offices also handling Roller-Smith apparatus. The 
Seattle olice is in charge of R. F. Robinson, who has been 
engaged in the electrical industry since 1905, when he gradu- 
ated from the University of Wisconsin: with the degree of 
electrical engineer. He spent several years in the manufac- 
turing department of the Western Electric Co., and later 
entered business for himself, first in the electrical supply 
line and later as a manufacturers’ representative. 


* % * 


BUILDER OF CYLINDER BORING MACHINE 


In the description of a machine designed by the Manu- 
facturers’ Consulting Engineers, Syracuse, N. Y., for boring 
air-cooled gas-engine cylinders and finishing the head of 
the cylinders at the end of the bore, which appeared on 
page 324 of December Macuinery, it should also have been 
mentioned that this machine was built by the Meldrum- 
Gabrielson Corporation, Syracuse, for the H. H. Franklin 
Mfg. Co., of the same city. 


* co * 


METHODS FOR CHEMICAL ANALYSIS OF 
BABBITT METAL 


The American Engineering Standards Committee, 29 W. 
59th St., New York City, has approved as tentative American 
standard the methods for the chemical analysis of alloys of 
lead, tin, antimony, and copper—otherwise known as babbitt 
metal—submitted by the American Society for Testing Mater- 
iais. Two methods of analysis are included in the procedure 
approved. The first is a quick and fairly accurate method 
intended for practical or shop use; the second is a slower, 
more elaborate, more expensive, but more exact method 
intended for reference purposes or for the settlement of dis- 
puted questiors. 


~ 
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Every Reaming Operation is a 
WETMORE 
Cost-Cutting Opportunity 


Look at the sturdy, compact 
construction of the Wetmore 
Expanding Four-blade Rough- 
ing Reamer (shown at the 
left). Its large chip clearance 
gives it an advantage for 
many jobs—particularly for 
reaming cored holes in rough 
castings. This 4-blade reamer 
works with very little friction, 
and it can stand up better and 
longer under the strain of 
heavy work. Blade replace- 
ment costs are less, too, with 
a Wetmore 4-blade. 


Wetmore Expanding 
4-Blade Roughing Reamer 


iy ESR Expanding Reamers are specified in hundreds of the largest shops 
because they cut production costs, (1) by doing faster, more accurate work, (2) 
by their longer life. Here are a few Wetmore features that will interest you: 


Adjustments to the thousandth of an inch can 
be made in less than a minute. In fact, the Wet- 
more is the quickest and easiest adjusting ream- 
er made. Cone expansion nut keeps blades al- 


ways parallel with axis. 


Solid, heat-treated alloy steel body guaranteed 
against breakage. 


Left Hand Angle Cutting Blades that prevent 
digging in, chattering and scoring of the reamer 
while backing out. Shearing effect of blades in- 
creases life of cutting edge. 


No grinding arbor required for regrinding. Wet- 
more Reamers can be reground on their original 
centers. 


For extreme accuracy and a glass-like finish, the Wetmore 
Expanding Six-blade Standard Reamer (at the left) has no 
Left-hand blades of high-speed steel, hardened and 
ground—insure free cutting. 
Adjustments to .001 inch 
made rapidly and accurately 
by graduated screw at front 
of blades. Solid body is 
guaranteed against breakage. 


Free Handbook ! 


Write for your copy of the 
Wetmore Handbook of Ex- 
panding Reamers. - New edi- 
tion just off the press. Sent 
free, postpaid, if requested on 
your letterhead. No obligation 
to you. 


Wetmore Expanding 
6-Blade Standard Reamer 


Ags 7; H E 


WETMORE REAMER CO., 60-64 27th Street, Milwaukee, Wis. 


| EXPANDING 
MDRE>REAMERS 
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COMING EVENTS 


January 11-12—Annual meeting of the Ameri- 
can Engineering Council at the new headquarters 
of the Federated American Hngineering Societies 
in Washington, D. C. L. W. Wallace, 24 Jack- 
son Place, Washington, D, C., secretary. 


February 14-16—Conyention of the American 
Institute of Electrical DBngineers at the WMngi- 
neering Societies’ Bldg., 29 W. 39th St., New 
York City. 

February 15-16—Winter sectional meeting of 
the American Society for Steel Treating, City 
Club, Chicago, Ill. National secretary, W. H. 
Hisenman, 4600 Prospect Ave., Cleveland, Ohio. 


February 17-22—Exposition of inventions and 
patents to be held at the Grand Central Palace, 
New York City, under the auspices of the Uni- 
versal Patent Exposition Corporation. World’s 
Tower Bldg., 110 W. 40th St., New York City. 


February 19-21—Annual meeting of the Ameri- 
ean Institute of Mining and Metallurgical Hngi- 
neers at the Engineering Societies’ Bldg., 29 W. 
39th St., New York City. 


March 18-24—Second general meeting of the 
International Chamber of Commerce in Rome, 
Italy. Lacey C, Zapf, secretary American Sec- 
tion, Mills Bldg., Washington, D. C. 

April 25-27—Tenth National Foreign Trade 
Convention in New Orleans, La. O. K. Davis, 1 
Hanover Square, New York City, secretary. 

April 30-May 3—Annual convention of the 
American Foundrymen’s Association at Cleveland, 
Ohio. CC. EB, Hoyt, 140 S. Dearborn St., Chicago, 
Ill., secretary. 


NEW BOOKS AND PAMPHLETS 


Tenth Annual Report of the Secretary of Com- 
merce, 281 pages, 6 by 9 inches. Published 
by the Department of Commerce, Washington, 
D. ©. Price, 25 cents. 


A Study of Explosions of Gaseous Mixtures, By 
A. P. Kratz and ©, Z, Rosecrans. 104 pages, 
6 by 9 inches; 388 illustrations. Published 


by the University of Illinois, Urbana, Ill., as 
Bulletin No. 183 of the Engineering BHxperi- 
ment Station. Price, 55 cents. 


A Study of Air-Steam Mixtures. By Leroy A. 
Wilson and Charles Russ Richards. 96 pages, 
6 by 9 inches; 29 illustrations, and 9 loose 
charts, 12% by 14% inches. Published by the 
Engineering Hxperiment Station of the Uni- 
versity of Illinois, Urbana, Ill. Price, 175 
cents. 


Effect of Temperature, Deformation, and Rate of 
Loading on the Tensile Properties of Low- 


carbon Steel below the Thermal Critical 
Range, By H. J. French. 46 pages, 7 by 10 
inches. Published by the Department of Com- 
merce, Washington, D. C., as Technologic 


Paper No. 219, of the Bureau of Standards. 
Price, 10 cents. 


Results of Some Compression Tests of Structural 
Steel Angles. By A. H. Stang and L. R. 
Strickenberg. 17 pages, 7 by 10 inches. 
Published by the Department of Commerce as 
Technologic Paper No. 218 of the Bureau of 


Standards. Sold by the Superintendent of 

Documents, Government Printing Office, Wash- 

ington, D. C. Price, 10 cents. 
Fundamentals of Practical Mathematics, By 


George Wentworth, David Bugene Smith, and 
Herbert Druery Harper. 202 pages, 5 by 7% 


inches; numerous illustrations. Published by 
Ginn & Co., New York City. Price, $1.20. 
This is a text-book covering the fundamental 


ratio and _ proportion, 
and the slide-rule. A 


arithmetical 
mensuration, 


operations, 
trigonometry, 


great many exercises to be worked out by the 

student are inebuded. 

Engineering Work-shop Handbook, By Ernest 
Pull. 175 pages, 4% by 6% inches. Pub- 


lished by the D. Van Nostrand Co., 8 Warren 
St., New York City. Price, $1.25. 

This book is of English origin, the author be- 
ing chief instructor and lecturer at the London 
County Council School of Engineering. The ob- 
ject is to provide in’as small a space as possible 
such information as would be required by a man 
starting to work in a machine shop. 


Machine Shop Mathematics. By George Went- 
worth, David Eugene Smith, and Herbert 
Druery Harper. 162 pages, 5 by 714 inches; 
numerous illustrations. Published by Ginn 
& Co., New York City. Price, $1.20. 

This is a companion volume to the book ‘‘Fun- 
damentals of Practical Mathematics.’’ The user 
of this book is expected to have covered the work 
outlined in the previous volume. The present 
volume deals with measuring instruments, speeds 
and feeds, tapers and taper-turning, screw threads, 
indexing and spiral cutting, and gears. 


Engineering Inspection, By FE. A. Alleut and 
(Charles J, King. 187 pages, 7 by 10 inches. 
Published by the D. Van Nostrand Co., 8 
Warren St., New York City. Price, $5. 

The object of this book .is to present in a 
cempact and convenient form a description of the 
various principles involved in the inspection of 
machine shop products from the raw material to 
the finished article. The twelve chapters of the 
book cover the following subjects: Objects of 
Inspection; The Receipt and Storage of Material; 
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Material Tests and Specifications; Inspection of 
Raw Materials; Inspection of Partly Finished Ma- 
terial; Inspection of Finished Material; Gages and 
Measuring Instruments; Machine Shop Inspection; 
Fitting and MJrecting Shop Inspection; Final 
Tcsts; Repairs, Rectification, and Obsolete Parts; 
and the Human Plement, 


Tales from the Gangway. By Pat Dwyer. 450 
pages, 6 by 9 inches. Published by the Penton 
Publishing Co., Cleveland, Ohio. Price, $3. 

This is a collection of stories relating to foundry 
work, originally published in ‘“‘The Foundry.’’ Al- 
though told in story form, the book deals with 
actual phases of modern foundry practice, the 
purpose being to show the latest and most modern 
developments in the industry. One series of ar- 
ticles discusses pattern mounting methods, and 
another deals with cupola operation, gear and 
sheave molding, core making, and the preparation 
of sand. 
quired by the man who desires a comprehensive 
acquaintance with every branch of the business, 
including modern core making, molding, and cupola 
practice. The book is written in a humorous vein, 
and is illustrated with cartoons. 


The Control of Quality in Manufacturing. By 
George S. Radford. 404 pages, 6 by 9 in- 
ches. Published by the Ronald Press Co., 
20 Vesey St., New York City. Price, $5. 

This book is especially timely because of the 
efforts that are now being made everywhere in 
industry to cut costs and increase production. 

It shows how to control the quality of product to 

secure uniformity at minimum cost. The organi- 

zation of an inspection department, and 
lation to the department in charge of planning 
and operating, is discussed in detail. Other 
topics treated are measurement and errors: work- 
ing standards; planning with material in process; 
problems of repetition manufacturing; and gages 
and gage-checking. As the principles of quality 
production, like those of quantity production are 
of universal application, the ideas can be applied 


to any industry. 

Stores and Materials Control. By Madison Cart- 
mell, 459 pages, 6 by 9 inches; numerous 
forms and charts. Published by the Ronald 
Press Co., 20 Vesey St., New York City. 
Price, $4.50. 


This book covers store-keeping, manufacturing, 
and purchasing, treating all of these subjects 
from the point of view of the production execu- 
tive. An effort has been made to explain in de- 
tail the procedure to be followed in an effective 
system of materials control in both large and 
small organizations. Special attention has been 
given to the procedure of the large plant, inas- 
much as there the volume of work necessitates 
a close study of every detail and makes the 
problem a more difficult one, The book is divided 
into five main sections, of which the first deais 
with organization of a material control system, 
the second with the principles of control methods, 
the third with production control, the fourth 
with the work of the purchasing department, and 
the fifth with the methods used in formulating a 
system, 


Production Grinding, By Fred B. Jacobs. 218 
pages, 6 by 9 inches; 188 illustrations. Pub- 
lished by the Penton Publishing Co., Cleve- 


land, Ohio. Price, $3. 

This book describes grinding methods followed 
in representative plants engaged in the manu- 
facture of accurate products. Much of the ma- 
terial was originally published in ‘‘Abrasive In- 
dustry,’’ and the methods presented have been sub- 
jected to the test of successful commercial manu- 
facture involving big output, accurately produced 
at proportionately low costs. 'Th@ book illustrates 
and describes a great number of typical grinding 
operations, giving full data as to the wheels 
used, grinding output, methods of handling, ete. 
A variety of special fixtures and appliances for 
handling grinding room work are also illustrated 
and described, The material is intended for 
machinists, toolmakers, grinding machine opera- 
tors, grinding room foremen, superintendents, pro- 
duction engineers, and plant managers. It 
covers the grinding of automobile parts, cams, 
ball bearings, dental parts, paper-mill rolls, mill- 
ing cutters, dies, ete. 


NEW CATALOGUES AND 
CIRCULARS 


Whitman & Barnes Mfg. Co., Akron, Ohio, man- 
ufacturer of drills, reamers, and other small tools, 
is distributing a calendar for 1923. 


Abrasive Co,, Philadelphia, Pa. Booklet en- 
titled ‘‘Borolon Polishing Grain,’’ referring to 
various uses of this abrasive material. 


Peter A. Frasse & Co., Inc., 417 Canal St., 
New York City. Stock list of ‘‘Frassteels’” and 
seamless steel tubes, giving sizes carried in stock. 


Wagner Electric Corporation, St. Louis, Mo. 
Card giving a brief description of the tests to 
which Wagner ‘“‘Quality’’ transformers are sub- 
jected. 

Linde Air Products Co., 30 E. 42nd St., New 
York City, is publishing a monthly bulletin called 
““Oxy-Acetylene Tips,’’ the first issue of which 
appeared in August, 1922. : 

Union Switch & Signal Co., Swissvale, Pa., 
manufacturer of drop-forgings, is distributing 
a calendar for 1923, each sheet of which gives 
the calendar for three months. 


The aim is to present information re-. 


its re- 
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Midwest Steel & Supply Co., Inc., 28 W. 44th 
St., New York City. Catalogue illustrating and 
describing Midwest steel sections for factory 
buildings, including box rails, ‘‘L’’ rails, and steel 
stringers, 


Burke Machine Tool Co., 516 Sandusky St., 
Conneaut, Ohio. Circular illustrating and de- 
seribing the Burke No. 10 automatic tapping ma- 
chine, having a capacity for tapping from %- to 
5g-inch holes in steel. 


Cleveland Punch & Shear Works Co., Cleveland, 
Ohio. Circular illustrating Cleveland punching 
machines, shears, bending and straightening ma- 
chines, rotary planers, wall radial drills, as well 
as punches, dies, and rivet sets. 


Colonial Steel Co., Pittsburg, Pa. Booklet de- 
scribing the character of Colonial No. 7 vanadium 
tool steel, and containing a statement of the 
classes of work for which this steel is adapted 
and the methods of heat-treating. 


Griscom-Russell Co,, 90 West St., New York 
City. Bulletins of the company’s various pro- 
ducts, including water heaters, oil heaters, evapo- 
rators, distillers, condensers, separators, and 
filters, bound together in a loose-leaf binder. 


Morey & Co., Inc., Broome and Lafayette Sts., 
New York City. Catalogue of new and used ma- 
chine tools and other metal-working machinery. 
The catalogue contains illustrations of the dif- 
ferent machines and gives dimensions, capacity, 
weight, etc. 

Colburn Machine Tool Plant of the Consolidated 
Machine Tool Corporation of America, 17 E. 42nd 
St., New York City. Bulletin D-104, illustrating 
and describing the Colburn No, 4 heavy-duty 
drilling machine. Important details in the de- 
sign of the machine are shown and complete 
specifications given. 

New Departure Mfg. Co., Bristol, Conn. Loose- 
leaf sheets No. 34 FH and 31 FE-a, giving capaci- 
ties at various speeds of New Departure ball 
bearings of the double row, single row, ‘“Radax”’ 
and magneto types. Sheet 151 FH, illustrating 
the application of New Departure ball bearings 
in metal-cutting band saws. 

Alfred Herbert, Ltd., Coventry, England. Treat- 
ise on interchangeable threaded work, describing 
a limit gaging system embodying the essential 
principle of effective diameter control for screws, 
taps, and other threaded parts. The book con- 
tains a treatise on screw threads and on the 
application of the Wickman gage, together with 
tables of suggested tolerances for screw threads. 


Waltham Machine Works, Waltham, Mass. 
Booklet entitled ‘‘Sub-presses and Dies,’’ illus- 
trating and describing cylindrical sub-presses and- 
pillar sub-presses built by the company, as well 
as simple dies for blanking, piercing, bending, 
trimming, or shaving. The catalogue also de- 
scribes tandem or follow-dies and compound dies, 
and indicates when the different types of dies 
ought to be employed. 

Lees-Bradner Co., Cleveland, Ohio. Catalogue 
entitled ‘‘Gear Grinding,’’ illustrating and de- 
scribing the Lees-Bradner gear grinder, and con- 
taining a complete treatise on the company’s gear 
grinding method. The book is profusely illus- 
trated with line engravings and halftones, and 
deals with both the theory and practice of gear 
grinding, and the operation of the Lees-Bradner 
gear grinding machine. 

Westinghouse Electric & Mfg. Co., Hast Pitts- 
burg, Pa. Booklet entitled ‘‘Salient Facts on 
Silent Gears,’? the purpose of which is to ac- 
quaint the industrial gear user with the advan- 
tages of micarta gears. The booklet illustrates 
and describes the application of gears and pin- 
jons made from micarta, and also contains tables 
and gear data enabling the gear user to judge 
whether or not these gears would be applicable 
to the conditions met with in his types of ma- 
chinery. 

Adriance Machine Works, Inc., 82 Richards St., 
Brooklyn, N. Y. Catalogues, 6, 7, and 11, illus- 
trating and describing, respectively, horning and 
wiring presses, double-action cam presses, and 
power punching presses. Tables of capacities 
and complete specifications are given for the 
different sizes of machines. Descriptions are 
also included of the Adriance positive clutch and 
the Adriance brake, with which all these presses 
are equipped. 

Boston Gear Works, Norfolk Downs, Quincy, 
Mass. Catalogue 41, containing a complete list 
of 600,000 standardized Boston gears which this 
company carries in stock in 1500 different sizes. 
Dimensions and prices are given for the different 
sizes. In addition to the lists of gear sizes, a 
section of useful tabular matter is included, con- 
taining tables of circular pitch, diametral pitch, 
decimal equivalents, horsepower of belting and 
shafting, weights of brass rods, steel flats, and 
steel rounds. 


Buffalo Forge Co., Buffalo, N. Y. General 
eatalogue of the company’s product, 180 pages, 
81%, by 11 inches, dealing with forges, hand 
blowers, tuyere irons, electric forge blowers and 
forges, post drills, hand and power drilling ma- 
chines, power blowers and exhaust fans, hand and 
power punches and shears, bar cutters, bending 
machines, tire upsetters, universal woodworkers, 
heating furnaces, stationary forge shop equipment, 
disk ventilating fans, heating, ventilating, dry- 
ing, and mechanical draft apparatus. 
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Rolling the Tubing—Welding by Electric or Oxy-acetylene Process—Finishing the Welded Seam 


By EDWARD K. HAMMOND 


N the manufacture of tubular pieces, such as steering 
columns, exhaust pipes, radius-rods and other automo- 
bile parts, as well as. a variety of products for other 
industries, welded tubing is used in great quantities. The 
Standard Welding Co., Cleveland, Ohio, started to manufac- 
ture tubing in the days when the bicycle industry was at 
its height, and still supplies a large proportion of the 
material for frames, forks, and handle bars in that industry. 
The development of this department to its present size has 
gone hand in hand with the growth of the automotive in- 
dustry, for there are no less than fourteen units in the 
chassis of an automobile for which this material is used. 
Welded tubing of the kind produced by this concern is made 
from flat stock, which is rolled into tubular form and then 
welded along the 
seam. In each case 
the material is de- 
livered in the proper 
widths so that when 
it is rolled into shape 
the tube will be of the 
required diameter. 
The tubing is 
rolled by a progres- 
Sive set of forming 
rolls, as illustrated 
imenic, 1. The ap- 
proximate shape of 
the stock after it has 
passed between each 
pair of rolls is in- 
dicated in Fig. 3. 
The machine shown 
is equipped for form- 
ing round tubing, 
but this company 


Fig. 1. Rolling the Strip Stock into Tubes in a Machine equipped with a Series of Rolls of 


also manufactures square tubing and other shapes. From 
Fig. 1 it will be understood that the strip steel from which 
the tubing is made is fed to the machine from a coil. 
Various lengths are required, depending upon the use that 
is to be made of the tubing or the specifications of the 
customer. In order to obtain the proper length, the formed 
tube is run out of the machine on a bench which is marked 
in such a way that the operator can stop the machine when 
the end of the tube has reached a specified point and then 
cut off this length of tubing. The machine is then started 
again. This procedure is repeated until the complete coil 
of ribbon stock has been converted into tubes of the re. 
quired length. Some customers order tubing with their 
company’s name imprinted on it at specified intervals. When 
this is the case, a 
roll with the name 
embossed on it is set 
up on the machine 


ahead of the ffirst 
pair of form rolls. 
This embossed roll 


is actuated in such a 
way that it is inter- 
mittently pressed 
against the stock as 
it passes through the 
machine.’ 

After the tubes 
have been formed in 
this manner, the 
next operation is 
to weld the seam. 
Two different ma- 
chines are employed 
for this purpose, one 
which utilizes 


MACHINERY 


422 


electric current, and 
the other an oxy- 
acetylene flame. 
Both these machines 
are equipped with a 
feeding device to 
pass the tube under 
the source of heat 
and thus give con- 
tinuity to the welded 
seam. 

No metal is added 
in forming the weld 
in either the electric 
or the oxy-acetylene 
machine. In other 
words it is not the 
practice to melt 
metal from the end 
of a wire and allow 
it to flow into the 
joint as is often done 
in certain classes of 
welding. In the 


manufacture of steel tubing, as followed at the plant of 
the Standard Welding Co., the process is purely one of pres- 
sure welding, in which the application of heat raises the 
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Fig, 2. Feeding Side of the Electric Welding Machine 
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edges of the seam 
into contact to facili- 
tate welding, as the 
diagram shows. 

The machines that 
use the oxy-acetylene 
flame for welding, 
instead of electric 
current, are to all in. 
tents and purposes 
exactly the same in 
design and operation 
as the electric weld- 
ing machines. There 
are the traction rolls 
(see Fig. 6), which 
feed the work 
through the machine, 
and a blade which 
guides the tube 
through the machine 
with the seam at the 
top, and keeps the 
edges spread apart 


until they reach the welding point. But on these machines, 
the heat is supplied by an oxy-acetylene torch A of special 
design, which has orifices in it from which flames impinge 


temperature of the steel to a point where cohesion is pro- 


duced by the application of pressure. 


Fig. 2 shows a close-up view of one of the electric welding 


machines in operation, and 
Fig. 4 shows the relation of 
the rolls and work during the 
process of welding. This ma- 
chine contains pairs of trac- 
tion rolls arranged at right 
angles to each other, which 
feed the tube through the 
machine. There is also a 
pair of large copper rolls 
which run in contact with the 
tubing at the point of weld- 
ing, one of these rolls being 
the positive and the other the 
negative terminal of the elec- 
trie circuit. The position of 
the welding roils is shown in 
Fig. 4. <A circular blade or 
spreader slides in the space 
between the two edges of the 
seam, thus serving the double 
purpose of guiding the tubing 
through the machine with the 
seam at the top, and keeping 
the two edges of the seam 
separated from each other 
until they reach a point di- 
rectly beneath the copper 
welding rolls. The copper 
rolls, due to their design and 
angular position, press the 


Fig, 4, 
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Fig. 3, Evolution of Tubing from Flat Stock 
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upon the seam at the point where it is being welded. 


Various methods are employed for removing the slight 
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Position of Welding and Feeding Rolls Relative to Work 


roughness along the surface of the welded seam, according 


to the purpose for which the 
finished tubing is to be used. 
Fig. 7 shows a machine for 
handling electrically welded 
tubing. It will be seen that 
the machine is furnished 
with a series of rolls which 
feed the tubing past three 
blades that take successive 
shearing cuts to remove the 
surplus metal along the seam. 
These feeding rolls are stag- 
gered in such a way that 
they also serve as straighten. 
ing rolls. 

Another method of finish- 
ing the seam in the tubing 
consists of grinding the en- 
tire length of the joint, and 
in still other cases a practice 
is made of simply grinding 
the points where the seam ap. 
pears to be unusually rough. 
When an exceptionally fine 
finish is required, the tubing 
may be ground all over, in 
addition to removing the sur- 
plus stock at the seam. 

If the surplus metal is not 
removed from the seam by 
a combination machine 
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of the type shown 
in Fig. 7, the tubing 
must be straightened 
in a separate opera- 
tion, as illustrated 
in Wig. 5. This ma- 
chine is provided 
with a yoke mounted 
on hollow trunnions 
through which the 
tubing is passed. Car- 
ried by the yoke 
there is a series of 
staggered rollers be- 
tween which the tub- 
ing passes' before 
emerging through 
the hole in the hol- 
low trunnion at the 
opposite end. In 
operating this ma- 
chine, the yoke re- 


MACHINERY 


_ 


Fig. 5, Straightening Tubing in a Separate Operation 
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this is accomplished 
by filling the tube 
with melted rosin. 

The tubes to be 
bent are placed ver. 
tically in a rack and 
paper plugs are in- 
serted in the lower 
ends. Then melted 
rosin is poured in at 
the top until each 
tube is full. After 
the rosin has solidi- 
fied, the bending is 
accomplished, either 
by bulldozers 
equipped with suit- 
able dies or by bend- 
ing rolls. Hig. 8 
‘shows a bulldozer 
being used for the 
final operation on an 


Fig. 6, 


volves around the tubing, and 
the staggered rollers carried 
by it apply the necessary pres- 
sure to straighten the tube. 
Uses of Welded Steel Tubing 


Mention was _ previously 
made of the fact that tubing 
is used by this company in 
the production of various 
products. Although it is not 
within the scope of this 
article to enter into a de- 
tailed description of the way 
in which such parts are made, 
it may be of interest to refer 
briefly to the procedure fol. 
lowed in bending the tubing, 
which is necessary in the 
manufacture of many, tubular 
parts. In bending, there 
would be a tendency to crush 
the tube unless it were sup- 
ported from the inside, and 


Oxy-acetylene Machine for welding the Tubing 
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Fig. 8. Use of a Bulldozer for bending an Automobile Exhaust Pipe 


Fig, 7, Machine for finishing the Surface of the Welded Seam 


automobile exhaust pipe. The 
operation consists of upset- 
ting a flange at one end. All 
the other bends in the pipe 
were made previous to this 
on bulldozers equipped with 
dies of the required form. 
After all the bends have been 
made, the tubes go back to 
the department where they 
were filled with rosin. Here 
they are stood endwise over 
a trough and heat is applied 
with a torch so that the rosin 
melts and runs out. 

The possibilities in the 
after-fabrication of welded 
tubing are quite varied. It 
can be bent to different radii, 
or swaged to varying diam- 
eters in one piece. Great ac- 
curacy as to gage and diam- 
eter may be secured. 
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Using the Turret Lathe for Small Lots 


Examples Showing How Small 
Quantities of Castings and Forg- 
ings can be Machined Econom- 


ically on the Turret Lathe 


By ALBERT A. DOWD, President 
Dowd Engineering Co., New York 


from bar stock when only a limited number of one 

kind is required was dealt with in the article “Using 

the Turret Lathe for Small Lots” in December MacHinemry. 
The value of this type of machine for small lots is not often 
recognized, and, in consequence, turret lathes frequently 
remain: idle in many plants, when they could be profitably 
employed on duplicate work being produced on engine lathes. 
Work that is held.in a chuck while being machined on a 
turret lathe, such as castings and forgings, presents more 
problems than Dar work, and as there are frequently only a 
few pieces in a lot, the manufacturer often considers that 
it can be handled more economically on an engine lathe. 
In reality, much of this work can be handled more advan- 
tageously on a turret lathe equipped with adjustable stand- 
ard tools. By selecting these tools judiciously, it is possible 
to machine a large variety of chuck work at a minimum cost. 
It is of first importance that the operator be able to work 
with little loss of time or error in judgment in selecting 
the method he intends to use for a given piece of work. 
The handling of this work, of course, is entirely different 
from the normal production methods employed on the turret 
lathe. Tools on the cross-slide turret may be used to turn 
the different diameters on the first piece, and then, while 
the work remains in the chuck, the various tools on the 
hexagon turret can be easily 


TT suitability of the turret lathe for machining parts 


forging haying a center hole about % inch smaller in di- 
ameter than the finished hole, drilled through it betore it 
is brought to the turret lathe. The example shown at 0 is 
a steel casting. The flywheel pulley D is made of castiron, 
and part # is a forging which comes from the hammer as 
a solid steel billet forged roughly to shape on the out 
Collar F is made of bronze and threaded on the “outside 
cylindrical surface after all surfaces have been finished. 
The tooling equipment used in machining each of these 
pieces is described in the following. 


Selection of Tooling Equipment 


It will be assumed that the parts shown in Fig. 1’are ma- 
chined on a turret lathe built by the Warner & Swasey Co., 
Cleveland, Ohio. Fig. 2 shows a flexible lay-out of standard — 
tools for such a machine, suitable for handling a considerable 
range of chuck work. Tools A, B, and C are standard turn- 
ing and facing heads, so designed that boring-bars B, F. 
and G can be used in connection with single or multiple 
cutter-bars H, K, and L. Each turning and facing head 
has holes at various distances from the center to accommo- 
date these cutter-bars. This provision makes it possible 
not only to set up tools to turn several surfaces at one time, 
but also to determine shoulder distances with precision when 
it is necessary to set the bars forward or backward. 

The vertical slide tools M 


set to the finished diameters. 


and W are utilized for boring, 


The stops for determining 
the different lengths of cuts 
can finally be adjusted to fa- 
cilitate the machining of the 


back-facing and recessing, and 
as they have two holes for 
bars, it will be seen that a 
number of different conditions 


remaining pieces in the lot. 

Several examples of work 
that can be economically pro- 
duced in small lots on the 
turret lathe are shown in 
Fig. 1. These parts are fin- 


can be met. The slides have 
a micrometer dial, which fa- 
cilitates the making of accur- 
ate settings. The last turret 
face is provided with a stand- 
ard tool-holder O intended to 


ished all over, with the ex- 
ception of parts C and D on 
which the surfaces to be ma- 
chined are indicated by finish 


hold a boring-bar, reamer, or 
special tool. All tools in this 
set-up can be readily removed 
and replaced in a short time 


marks. On casting A, the 
concentricity of the hole and 
the external cylindrical sur- 
faces are not of great im- 
portance, but the diameter of 
the hole must be within or- 
dinary commercial limits. 
Example B is a solid steel 


Fig. 1. 


Examples of Castings and Forgings that can be machined 
profitably in Small Lots on the Turret Lathe 


to enable parts of unusual 
shape to be handled. How- 
ever, the flexibility of the 
equipment is such that many 
pieces can be handled with- 
out any change except in the 
adjustments of the cutting 
tools. The square toolpost 
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or turret of the 
cross-slide carries 
forged tools P, Q,R. 
and S. These may 
be used for turning, 
facing, or grooving, 
as the occasion re- 
quires, and can be 
quickly and easily re- 
placed when special 
tools are necessary. 

The first operation 
in machining part A. 
Fig. 1, consists of 
boring the hole by 
means of a cutter in 
boring-bar EF, Fig. 2, 
turning the _ cylin- 
drical body with the 
adjustable tool in 
holder H, indexing 
the turret, finish-bor- 
ing the hole with 
the tool in boring- 


Fig. 2. 
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Turret Lathe Tooling Equipment which provides for handling a Large Range of 
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Then in the second 
and final step on the 
part, the hole is 
finish-bored by the 
tool in boring-bar F, 
the flange periphery 
finish-turned by the 
tool in holder KK, 
and the flange finish- 
faced by tool Q on 
the cross-slide turret. 
It might be possible 
to dispense with bor- 
ing the hole in this 
operation, because 
extreme accuracy of . 
the hole is not re- 
quired. In that event 
the tool could be re. 
moved from boring: 
bar Ff and the bar 
used simply as a 
pilot to give addi- 
tional stiffness to the 
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Chuck Work 


bar fF, and finish. 

turning the body with the tool in holder K. While these 
cuts are being taken, the end of the piece is rough- and 
finish-faced by tools P and Q on the cross-slide turret. After 
these cuts have been taken on the first part in a lot, the 
turret and cross-slide stops are set so that all parts of the 
same lot can be readily machined to the same dimensions. 
For this job the lathe is equipped with a three-jaw universal 
chuck having hardened removable and reversible top jaws. 
These can easily be replaced by soft or special jaws when 
needed. 

After these cuts are taken on all parts of the lot, the 
chuck is provided with a set of soft jaws, as shown in Fig. 3, 
to suit the second operation. In the first step of this oper- 
ation, the work is again bored by a tool in boring-bar EH, 
and the periphery of the flange is turned by the tool in 
holder H, these tools, of course, having been adjusted prior 
to this step. At the same time tool P on the cross-slide 
turret rough-faces the flange. 


FIRST STEP 


SECOND STEP 


Machinery 


Fig. 3. Two Steps in the Final Machining Operations on the Part 


shown at A in Fig. 1 


set-up and thus in- 
sure the accuracy of the turned diameter. 

In machining forging B, Fig. 1, it will be found more 
profitable to rough-drill the hole prior to the turret lathe 
operation. However, if it is desired to produce the rough 
hole while the work is mounted in the turret lathe, a drill 
may be inserted in holder O, Fig. 2, for the purpose. As- 
suming that the hole has been drilled in a previous opera- 
tion, the work is held in the chuck by the same set of 
standard jaws as is shown in Fig. 2. Before the first oper- 
ation on the part, as shown in the upper part of Fig. 4, the 
turning tool-holder is removed from head A, although it 
would be possible to employ this tool for turning off some 
of the stock on the cylindrical surface of the work. In this 
case less stock would need to be removed later. 


First Operation on Part B 


In this step the hole is bored by the tool in boring-bar £#, 
tool P on the cross-slide turret being utilized at the same 


SECOND STEP 


Machinery 


Rough- and finish-boring the Hole of Part B, Fig. 1, and 
facing One Side 


Fig, 4, 
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FOURTH STEP 


SEVENTH STEP 


FIFTH STEP 


Fig. 5. 


SIXTH STEP 


Machinery 


Four Facing and Recessing Steps in which Tools on the Cross-slide Turret are employed, and a Final Reaming Step accomplished by 


Means of a Reamer on the Hexagon Turret 


time for removing the scale on the face of the forging. In 
the second step, the hole is finish-bored by the tool in boring- 
bar F. As the facing cut in the first of these steps is some- 
what longer than the boring cut, the tool in boring-bar EH 
may be fed partly through the work before the facing cut 
has been completed. By using a somewhat coarser feed for 
the cross-slide than for the hexagon turret, both rough- 
boring and rough-facing cuts could be completed at approxi- 
mately the same time. Such a procedure would permit the 
second boring step to be taken at a faster rate of feed than 
the first boring operation as the cross-slide turret tool would 
not need to be taken into consideration. 


FIRST STEP 


SECOND STEP 


Machinery 


Fig. 6. First and Second Steps in which Certain Surfaces of Part 
C, Fig. 1, are rough- and finish-machined 


For the third step, the hexagon turret is moved away 


from the work and the cross-slide turret tool & is used for 
facing the part, as shown in Fig. 5. By setting this tool 
in such a manner that the heel drags slightly across the 
work and removing only a small amount of stock, a coarse 
feed may be employed, thus reducing the time of the cut. 
In the fourth step, the pocket or recess is roughed out 
by means of tool R. Two methods of feeding the tool are 
possible in removing the stock from this pocket; the cross- 
slide may be fed longitudinally, or the tool may be started 
at the edge of the smaller hole and fed radially outward, 
as indicated by the arrows. Whichever method is used, 


THIRD STEP 


FOURTH STEP 


Machinery 


Fig. 7, Third and Fourth Steps on Part C in which the Second 
Internal Pocket is rough- and finish-bored 
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Fig, 8. Rough and Finish Turning, Facing and Boring Steps on a 


Flywheel Pulley 


the final sizing of the shoulder should be accomplished by 
moving the cross-slide longitudinally because greater ac- 
curacy can be obtained in this way. If a tool of this type 
is fed longitudinally against the work, when much stock is 
removed considerable chatter is likely to develop. How- 
ever, this depends on the way in which the tool is ground, 
the rate of feed, and the quality of the material. 


Fifth, Sixth, and Seventh Operations on Part B 


In the fifth step on part B, a final finishing cut is taken 
_ across the face of the work by tool S on the cross-slide turret; 
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FOURTH STEP 
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Fig. 10. Rough- and finish-boring the Hole in the Large End of 
the Billet 
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SECOND STEP 
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Fig. 9, Preliminary Steps on a Steel Billet, in which the Piece is 
rough- and finish-turned, faced, and bored 
however, it may be possible to eliminate this step. The 


sixth step consists of finishing and sizing the recess with 
tool S. The cross-slide is first set by a micrometer dial so 
that the tool will cut to the proper diameter, after which the 
operator feeds it longitudinally until the desired depth has 
been reached. The dial permits an accurate setting so that 
the work can be produced within the required limits of 
accuracy without difficulty. If concentricity between the 
small hole and the recess wall is essential, and the diameter 
of the small hole is held within close limits of accuracy, it 
is advisable to ream the hole in a seventh step by using a 
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SIXTH STEP 
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Fig, 11. Using the Slide Tool for cutting the Recess and a Collapsing 


Tap for the Threads 
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reamer in holder 0. It would also be possible to bore the 
hole once more and obtain very close results. 

If it seems desirable to use a reamer, holder O should be 
supplied with a suitable floating holder which will permit 
the reamer to follow the hole generated by the boring tools 
in the first steps on this part. When only half a dozen 
pieces are to be made and no suitable reamer or floating 
holder is available, it would probably be more economical 
to finish the hole by boring rather than by reaming. Con- 
centricity of the outside cylindrical surface can best be 
obtained in an engine lathe with the work mounted on an 
arbor. 


Finishing Steel Casting C 


Several additions to the set-up of the hexagon turret tools 
are necessary to provide for machining casting 0, Fig. 1, 
and one of the tools on the cross-slide turret must be re- 
placed. The equipment used for the first two steps is shown 
in Fig. 6. The work is held by the jaws used for holding 
the part in the set-up illustrated in Fig. 3, the face of the 
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and by tool U on the cross-slide turret, which has been 
temporarily substituted for tool R, Fig. 2. In the third step, 
which is illustrated in Fig. 7, the second pocket in the work 
is rough-bored by a tool in boring-bar G. The cross-slide 
remains idle during this step. 

Prior to the fourth step, the cutter in boring-bar G is 
adjusted to a simple gage, and then once more employed 
for boring this pocket. This step could also be performed 
by using another boring-bar in holder O, Fig. 2. The latter 
method is preferable, as there are always possibilities of 
error in setting the same boring-bar to cut two different 
diameters. This is a good example of the facility with 
which certain work can be machined in small lots on a 
turret lathe provided with standard equipment. Castings 
of the type shown are common in general manufacturing 
work. 


Tooling for a Flywheel Pulley 


Only two steps are required in machining the flywheel 
pulley D, Fig. 1, the part being held for these steps by 


Fig. 12. 


chuck acting as a stop for the end of the casting. Thus 
each piece projects the same distance beyond the front of 
the jaws. Boring-bar H, Fig. 6, in facing head A is used for 
boring the hole. In conjunction with this bar, the tool in 
holder H is utilized for turning the rim of the flange, and 
another tool in the extra holder 7, on head A, bores the in- 
side of the rim. 

The cross-slide turret tool Q rough-faces the first internal 
shoulder, the tool being brought against the work, as indi- 
cated by the dotted lines and fed radially outward. The 
flange is then rough-faced by the same tool, its position 
being determined by the longitudinal stops on the cross- 
slide. The next step consists of taking finishing cuts on 
all surfaces rough-machined in the step just completed. 
These cuts are taken by tools mounted on facing head B 


SECOND STEP 
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Succession of Steps employed in machining a Bronze Retaining Collar 


chuck jaws which grip the inside of the rim, as shown in 
Fig. 8. The tool in holder K is employed for turning the 
outside of the pulley rim, and the tool in boring-bar F is used 
for rough-boring the hole. At the same time tool P on the 
cross-slide turret is utilized for facing one side of the rim 
and one end of the hub. 

The second step on this piece consists of finish-turning 
the pulley rim with the tool in holder Z mounted in facing 
head C, and finish-boring the hole with the tool in boring- 
bar G. At the same time the cross-slide turret tool Q is 
used to finish-face the rim and hub surfaces that were rough- 
faced in the preceding step. The machining of the remain- 
ing surfaces of this part on which finish is specified can 
be readily accomplished with the same equipment by sub- 
stituting a set of soft jaws for those illustrated to hold the 
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work by the finished rim, and employing tools P and Q 
successively, for rough- and finish-facing the opposite sides 
of the rim and the hub. 


Finishing a Steel Billet All Over 


As previously mentioned, example H, Fig. 1, is machined 
from a solid steel billet. Before bringing this part to the 
turret lathe, it is preferable to rough-drill the hole through 
the center. This work, of course, could be done on the 
turret lathe, but it will be assumed that the hole is pro- 
duced previously. As shown in Fig. 9, the work is gripped 
on the shank by standard chuck jaws. In the first step on 
this part, the cylindrical surface of the large end is rough- 
turned by the tool in holder H, the hole is rough-bored by 
the tool in boring-bar H, and the end of the work is rough- 
faced by tool P on the cross-slide turret, these three tools 
being employed simultaneously. 

The next step on the piece consists of taking finishing 
cuts over the same surfaces, the tools in facing head B, and 
tool @ on the cross-slide turret being used. In the third 
step, illustrated in Fig. 10, the hole in the large end of 
the forging is rough-bored by the tool in boring-bar G. It 
is, of course, necessary to provide the bar with a longer tool 
than has been required up to this time. As the cross-slide 
is idle during this step, it is moved out of the way so as 
not to interfere with the movements of the hexagon turret. 
The finish-boring of this hole is accomplished in the fourth 
step by another boring-bar in holder O. The use of this 
additional boring-bar enables the necessary setting to be 
quickly obtained. 

The recess at the internal shoulder of the forging is ma- 
chined in the fifth step by the use of slide tool M, as illus- 
trated in Fig. 11. A suitable bar provided with a tool is 
-used on the slide for this purpose. In performing this 
step, the cutting tool is advanced until its front edge comes 
in line with the shoulder of the work previously machined. 
Then the tool is fed down until the proper reading is 
obtained on the dial of the slide. The final operation on 
this piece consists of cutting the internal thread, and for 
this step a collapsing tap is inserted in holder O. This 
arrangement might be inadvisable if chasers and a collaps- 
ing tap of the correct size are not found in the tool-crib. 
It would then be necessary to chase the thread in an 
engine lathe while the work is mounted on an arbor, or a 
chasing attachment could be applied to the turret lathe for 


chasing the thread before the work is removed from the . 


chuck. 
Finishing Bronze Collar F 


The four steps for finishing the bronze collar F, Fig. 1, 
are illustrated in Fig. 12. This piece is held in the 
usual manner by chuck jaws which grip the work at points 
along its periphery. The first step consists of boring the 
hole with the tool in boring-bar H, and rough-facing one 
side of the work with tool P on the cross-slide turret. It 
would be an easy matter during this step to turn a portion 
of the periphery with a tool held in a holder inserted in 
one of the holes of facing head A, and it might be advisable 
to do so in order to remove the scale on this: surface and 
thus permit some of the other machining operations to be 
more readily performed. 

In the second step the hole is finish-bored by the tool in 
boring-bar F, and finish-faced by tool Q on the cross-slide 
turret. The third step consists of cutting the internal 
recess by means of a suitable cutter on slide tool M. This 
slide is, of course, fed vertically downward, as indicated 
by the arrow, until the recess has been machined to the 
desired diameter, as indicated by the dial on the slide. 
The recess is finished in the fourth step by a similar cutter 
to that used in the roughing step, mounted on slide tool N. 
The remaining work consists of facing the opposite side, 
and turning and threading the periphery. This can best be 
done in an engine lathe, with the work held on an arbor. 
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SALVAGING AIR COMPRESSOR VALVES 


By STANLEY P. GOULD 


The salvaging process described in the following was 
employed recently in restoring a lot of steel air compressor 
valves to useful service. The compressor valves, one of 
which is shown at A in the illustration, had become worn 
to such an extent that they had from 1/64 to 1/32 inch 
play in their bronze cages. The outside diameter of the 
valves was 4 inches, and the inside diameter 334 inches, as 
shown. Formerly the bronze cages were rebored and new 
steel valves made to fit the rebored cages, but this involved 
considerable expense, as the valves were cut from solid 
bar stock. 

With the new method the old valves were first annealed 
by heating with a gas torch to a red heat, after which they 
were allowed to cool slowly. A steel plug B was then made 
to the dimensions shown in the illustration. This plug 
was lubricated with oil and white lead and forced into the 
open end of the valve by means of a screw press, thus ex- 


i 
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Air Compressor Valve and Expanding Plug 


panding the valve sufficiently to increase its outside diameter 
1/32 inch. The plug was then removed from the valve by 
means of a stud O and a sleeve D arranged as shown in the 
view at the right-hand side of the illustration. By tighten- 
ing the nut # against the strap F, plug B is withdrawn 
from the valve. 

The solid end of the valve was next cleaned and tinned, 
after which a 1l-inch square nut was soldered to the tinned 
end to enable the valve to be held in a four-jawed lathe 
chuck. The valve seat was then faced off at an angle of 
45 degrees and the outside of the cylindrical part turned. 
Next the square nut was removed from the end of the valve 
by heating sufficiently to melt the solder, and the bronze 
cages were bored to fit the valves. Out of a total of forty- 
eight valves repaired in this way only four were split in 
forcing the plug in with the press. The repaired valves 
are now operating as well as new ones, and the saving in 
labor and material by making repairs as described was 


substantial. 
* * * 


In the first ten months of 1922, the railroads of the 
United States ordered over 117,000 freight cars. During 
the same time, 866 locomotives were put in service, and in 
addition, orders were placed for 1232, making a total of 
over 2000 locomotives placed in service or ordered. In 1921, 
the number of freight cars ordered was less than 70,000, 
and the total number of locomotives placed in service or 
ordered was 1382. 


430 


_ MACHINERY 


February, 1923 


Dies for Die-castings 


Specific Examples of the Design and Construction of Dies for Making Die-castings of the More 
Intricate Types—Third of a Series of Articles 


By A. G. CARMAN, Chief Metallurgist, Franklin Die-Casting Corporation, Syracuse, N. Y. 


N the January installment of this series of articles, 
| methods of designing dies for wheels having raised let- 

ters or figures on their periphery and for instrument 
housings were illustrated and described. The present article 
will describe dies for aluminum venturi tubes used in gas 
engine mixing chambers, dies for push-button stem guides 
and dies for door checks. A later article will deal with the 
metals used for making die-castings. 


Die for Venturi Tubes 


The first die to be considered will be that used in produc- 
ing an aluminum venturi tube. The upper part of the die 
is shown at the left in Fig. 1, and the lower part at the 
right in this illustra- 
tion, with the alum- 
inum casting just 
below. Cores A, B 
and E are operated 
and locked in posi- 
tion by toggle levers, 
while cores C and D 
are operated by rack 
levers F' which are 
actuated by pinions 
G. The four dowel, 
pins shown serve to 
align the two parts 
of the die. On the 
lower plate is an 
opening J through 
which metal is ad- 
mitted into the die. 

A detailed view of 
the casting is shown 
in the lower right- 


Fig. 1. Die for producing an Aluminum-base Venturi Tube for a Gas Engine Mixing Chamber 


hand corner of Fig. 2; this illustration also shows an as- 
sembly view of the die for the venturi tube at the left, and 
views of the various cores in the upper right-hand corner. 
The heavy dark line in the elevation of the assembled die 
represents the parting line of the die. In this particular 
example, the parting line is very irregular, projecting deeply 
into the upper plate and thereby making it possible to oper- 
ate cores C and D through rigid blocks of steel. 

The cores C and D meet when they are locked in place, 
and form a continuous opening through the casting, taper- 
ing in both directions from the center. Each of the rack 
levers shown at F carry, in addition to cores C and D, two 
small cores which form the bolt holes in the flanges on the 
ends of the casting. 
The casting is re- 
moved from the die 
by two ejector-pins 
L. Care must be 
taken to see that the 
ejector-pins are not 
left projecting into 
the die after the 
casting has been re- 
moved, for if the 
cores should be 
moved back into 
position before the 
ejector-pins have 
been withdrawn, 
both the ejector-pins 
and the cores might 
be damaged. 

Plan and elevation 
x views of a die used 
in producing an 
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Fig, 2. Detail Views of Cores, Die, and Casting illustrated in Fig. 1 


accelerator push-button stem guide for an automobile are 
shown in Fig. 4, together with a detail view of the aluminum 
casting. A special feature of this casting is that it has a 
steel insert 2 9/16 inches long and % inch in diameter. The 
portion of the insert that is surrounded by the metal is pre- 
_ viously indented in a punch press so as to allow the cast 
metal to obtain a grip on it, and prevent any possibility 
of the insert becoming loose. Two castings are produced 
in this die at the same time. The parting of the die, as 
indicated by the dark line, follows the shape of the casting, 
and at the right of the casting, cuts deeply into the upper 
plate. This construction gives more room in the lower 
plate to serve as a bearing or sleeve for the two large cores 
C which produce the 
round central hole 
and the three coun- 
tersunk holes in the 
base of the casting. 
Both cores C are 
operated by. pinion 
D which engages 
racks on the cores. 
Before the die is 
closed, preparatory to 
making the casting, 
the round steel in- 
serts are placed in 
holes B in the upper 
plate of the die, a 
portion of the insert 
equal to the length 
of the casting boss 
being allowed to 
project into the cast. 
ing depression. It is 
important that the 


Fig. 3. 


Die used for casting Aluminum Door Checks 


inserts be of the correct length. If too short, they will not 
extend all the way through the casting and, on the other 
hand, if too long, they will prevent the die from closing 
properly and allow metal to be forced out of the die at the 
parting line. 

The part of cores C that produces the long central hole 
passes through the casting depression and into the upper 
plate of the die; this makes it necessary to withdraw 
the core slightly before opening or closing the die so that 
the cores will not be damaged. In order to support the 
casting properly while removing the core, the die is so de- 
signed that the base of the casting does not rest on the 
face of the core, but on slotted sections HE in both halves 
of the die. Holes 
through the thin sup- 
port of the slotted 
sections receive the 
central core and the 
smaller cores which 
form the three coun- 
tersunk holes in the 
base. The provision 
of blocks #, shown 
in detail in the upper 
right-hand _ corner, 
simplified the ma- 
chining of the recess 
for the base of the 
casting. The ejector- 
pins are shown at 
G. One pin acts di- 
rectly on the steel 
insert and the other 
two pins act on the 
lower part of the 
casting, as shown. 
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Automobile Door-check Die 


A die for making an aluminum door-check for an automo- 
bile is shown in Fig. 3. This casting has walls about % 
inch thick, and air chambers about 4 inches long for leather 
plungers. One of the requirements is that the inner walls 
must not leak under an air pressure of from 30 to 40 pounds 
per square inch. These castings are made right- and left- 
hand, the only difference in the two types being in the 
position of lug A. This position is determined by the loca- 
tion in the die of a small steel piece B which is a duplicate 
of lug A. Piece B may be fastened first in one side of the 
die and then in the other by means of dowel-pins, for pro- 
ducing the right- and left-hand castings. This change per- 
mits both castings to be made in the same die. The metal 
is introduced through the opening G. The two ejector-pins 
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qualities of titanium alloy steels, and the Bureau of Mines 
assumes that, pending more exact proof to the contrary, 
these steels are of no unusual value, or at least have no 
advantages not already provided by other steels. It is 
possible, however, that some percentages of titanium, either 
alone or with other metals, might produce valuable quali- 
ties in steels for certain purposes, and more complete ex- 
periments need to be carried out; titanium increases the 
hardness of steel, and further experiments with titanium 
alloy steels should certainly not be discouraged. 
Titanium is used, however, to a considerable extent as 
a final deoxidizer and denitrogenizer in the making of steel. 
It has been used for this purpose for a number of years in 
the production of Bessemer rail steel, and is also used as a 
scavenging agent for many other kinds of steel, including 


Fig, 4. 


C are fastened to the ejector-box D which is operated by 
pinion #. Two additional ejector-pins # which are also fast- 
ened to ejector-box D, prevent the metal in the gate from 
producing a strain on the two slender ears at the end of 


the castings. 
* * * 


INVESTIGATIONS BY THE BUREAU 
OF MINES 


There has been a great deal of secrecy surrounding the 
use of titanium as an alloying element for steel. . According 
to the Bureau of Mines, Washington, D. C., carbon-free 
ferro-titanium has been employed in Europe for making 
an electric steel containing from 5 to 7 per cent titanium. 
It has been stated that titanium alloy steels have been used 
for armor plates, but so far as is known to the Bureau of 
Mines, no merit has been found in the addition of titanium 
to steel as an alloying element, and experiments with steels 
containing from 0.1 to 1 per cent titanium have not proved 
this alloy steel to have any exceptional qualities. It is 
believed that a more thorough investigation than any so 
far carried out is required to determine more clearly the 
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Detail Views of Die for Push-button Stem Guide, and Aluminum Casting produced in it 


sheet steel; about 2,500,000 tons of sheet steel are treated 
with ferro-titanium alloys in the United States annually. 


Electric Furnaces for Brass Melting 


As a result of a study of brass furnace practice in the 
United States, the Bureau of Mines declares that if electric 
furnaces were completely substituted for crucible and oil- 
fired furnaces in the brass-melting industries, the savings 
would amount to from $2,000,000 to $3,000,000 a year. The 
Bureau further estimates that if all the brass made in the 
country in 1917 and 1918 had been electrically melted, the 
cost could have been reduced by $10,000,000 each year. One 
of the great losses in the manufacture of brass in the old 
type of furnace is stated to be the loss of zinc through 
vaporization, possibly as much as 6 per cent of the zinc 
being lost in making brass castings, and as much as 10 
per cent in making wrought brass. The investigations of 
the Bureau of Mines are recorded in considerable detail in 
Bulletin 202, “Electric Brass Furnace Practice,” copies of 
which may be obtained from the Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C., at 
the price of 50 cents. 
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Milling Automobile 
Connecting-rods 


By CHARLES LITTELMANN 


Supervisor of Service, Oesterlein Machine Co., Cincinnati, Ohio 


two-piece rod, is one in which the connecting-rod and 

its bearing cap are forged in one piece, and the holes 
bored or broached, after which the cap is sawed from the 
rod. The first machining operation on a one-piece rod is 
usually the straddle-milling of the crankshaft and wrist-pin 
bosses. ' 

A fixture used in performing this operation on the Ohio 
tilted rotary milling machine is shown in Fig. 1. This is a 
three-station fixture with three work-holding divisions. While 
the work is being machined at one station the operator is 
loading at another station. It is possible to use a fixture 
with only two stations for this operation, the third station 
being provided merely to give the operator more leeway in 
loading the fixture. The cycle of operations is automatic: 
The table indexes; then the ram feeds the cutters forward 
into the work, and drops back rapidly at the end of the cut 
for the next indexing of the table. The entire time con- 
sumed in making the cycle is available for the operator to 
unload and load the fixture. 


A eetiote 1 connecting-rod, as distinguished from a 


Handling the Work on a “Two-story” Fixture 


The length of the wrist-pin boss is usually less than the 
length of the crankshaft bearing. For a rod of this design, 
the fixture used is essentially a “two-story” fixture, each 
station of which consists of an indexing plate arranged to 
hold two rods placed end to end. The arbor carries two 
sets of cutters, the lower set for straddle-milling the wrist- 
pin boss, and the upper set for performing a similar oper- 
ation on the crankshaft boss. In one cycle of operations 
the opposite bosses of two rough forgings are machined, and 
when the first station reaches the loading position, the . 
operator indexes the fixture 
plate so as to bring the op- 
posite bosses into the cutting 
position. When this station 
again reaches the loading 
position both rods are finished 
and removed. 

It will be seen that two 
bosses, or the equivalent of 
one rod, are completed at 
each cycle. These cycles are 
timed in seconds, and vary 
with the size of the rods and 
the hardness of the steel from 
which they are made. The 
time required for the cycles 
varies from 40 seconds, which 
gives a production of ninety 
complete rods per hour, to 
30 seconds, which gives a pro- 
duction of one hundred and 
twenty rods per hour. In 
practice, it was found to be 
a better division of the op- 


Fig. 1. 
erator’s time to arrange the 


“Two-story’’ Milling Fixture of the Indexing Type for 
holding Connecting-rods 


two rods in each indexing plate so that one would be re- 
ceiving the second cut while the other was being milled 
for the first time. By this arrangement the operator would 
index the work-holding plate and remove one rod at each 
cycle, instead of removing two rods every other cycle. For 
this reason, the clamping of each rod is independent. An 
automatic trip for the index-plunger makes it unnecessary 
for the workman to operate the plunger by hand when in- 
dexing the work-holding plates. 


Power Requirements 


The power used per 40-second cycle is shown graphically 
by the curve in Fig. 2. This curve was recorded on the 
tape of an Esterline graphic wattmeter. The chart shows 
the wattmeter record during four cycles of the machine. 
In the operation of the meter, the recording tape feeds past 
the swinging recording pin in the direction of the arrow, 
so that the sequence of events is read from right to left. 

As previously explained, the rods are clamped in a two- 
story fixture, and when the cut is taken a crankshaft boss 
is located on the upper story and a wrist-pin boss on the 
lower story. When the advancing cutters meet the crank- 
shaft boss, the peak A is registered by the wattmeter pointer. 
The relation of bosses and cutters at different stages in the 
cycle is shown in Fig. 3. The cutters meet a comparatively 
broad cutting surface at A, 
and the power consumption 
mounts sharply as shown by 
the curve at A, Fig. 2. 

As the cutters advance, they 
pass off the wide cut and are 
then cutting only on two 
narrow areas, as shown at B, 
Fig. 3. The result is a de 
crease in power to the point 
B on the curve, Fig. 2. As 
the cutters continue to feed 
in, the lower set of cutters 
begins to mill the wrist-pin 
boss, as indicated at C, Fig. 2. 
This load is in addition to 
the light load indicated at B. 
These cuts result in a jump 
in the power curve to the 
point C, and as the feed ad- 
vances this power curve grad- 
ually rises until it reaches 
the peak D, at which time the 
lower cutters are still at 
work on the wrist-pin boss 
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(see diagram D, 
Fig. 3), and the up- 
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connecting-rods may 
be employed than is 
possible with a two- 


per cutters have met 
the broad cut on the 
opposite side of the 
crankshaft boss. It 
will be noted that 
peak D is higher 
than peak A, the 
difference in height 
representing the 
power required for 
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(B) CUTTERS CUTTING THROUGH CRANK; 


story fixture, as 


shown in Fig. 4. 
This illustration is a 
plan view of the fix- 
ture used, and shows 
the arrangement of 
the rods in pairs and 
their relation to the 
cutters during the 
milling operation. 


the wrist-pin boss 
and the § slightly 
broader cut on the 
crankshaft boss. 


TABLE INDEXES 
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The cutters feed into 
the four bosses—two 
crankshaft and two 


ey pe 


Each horizontal 

line on the curve 
“represents 0.8 kilo- 

watt, or 800 watts. 
An eight-to-one step- 
down transformer 
was used in the mo- 
tor circuit of the 
meter, so that one-eighth of the supplied current flowed 
through the wattmeter. For example, the peak D extends 
from the 0.4 kilowatt line to the 0.9 kilowatt line. The 
current flowing through the instrument was equal to the 
difference between these amounts, or 0.5 kilowatt. Hight 
times this current flowed through the motor, which was 
equivalent to 8 X 0.5—=4 kilowatts, or 4000 watts. The 
horsepower consumption at peak D is therefore 4000 ~ 746 
= 5.4 horsepower. The curves vary somewhat with the hard- 
ness of the stock from which the connecting-rod forgings 
are made. 

When the curve shown was traced, the motor carried an 
additional load, so that the base line or “no load” line is 
at the 0.2 kilowatt line on the chart instead of at the zero 
line. The base line was determined by disconnecting the 
milling machine and recording only this additional load. 
The distance between the 0.2 and the 0.4 line represents the 
power consumption of the motor and the milling machine 
when the machine is running idle. This idle load is 1600 
watts (2.1 horsepower), and as the motor efficiency is 60 per 
cent when carrying this load, the actual power consumption 
of the milling machine alone is 960 watts or slightly less 
than 1.3 horsepower. 


Fig. 2. 


Arrangement when Both Bosses are of Equal Length 


When the crankshaft and wrist-pin bearings of a connect- 
ing-rod are of equal length, a simpler arrangement of the 
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Section of a Wattmeter Recording Tape, showing Consumption of Power in milling 
Crankshaft and Wrist-pin Bosses 


wrist-pin bosses—the 
equivalent of two 
connecting-rods _ be- 
ing thus completed 
at each cycle of the 
machine. This meth- 
od gives a produc- 
tion of from 100 to 
150 complete rods per hour. Only one set of cutters is re- 
quired, since all bosses are of equal length and parallel. 
Carefully designed clamps are used for holding the con- 
necting-rods so as to avoid clamping strains. With this 
method of milling the rods, the bosses may be held to toler- 
ances of from 0.001 to 0.002 inch on the width and to within 
0.005 inch of parallel. 
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Milling Bolt-hole Bosses and Cutting off Caps 


After the rods have been broached and drilled, the bolt 
bosses are milled and the cap sawed from the rod, the fix- 
ture shown on the machine in the heading illustration 
being used for this purpose. In this case, a twelve-station 
fixture is shown, although fixtures that have as few as four 
stations may be used. The rods are placed on locating pins. 
and are each held in place by a screw and horseshoe washer. 
The cutter-arbor carries two half side-mills and a saw lo- 
cated between them. The cutters are fed between two ad- 
jacent rods, milling two bolt bosses above and below, as 
well as cutting the adjacent sides of two caps at each cycle. 
The table indexes one-twelfth of a revolution, and during 
the next cycle the other side of one rod, and the first side 
of the adjoining rod are machined. The equivalent opera- 
tions for one rod are therefore completed at each cycle of 
the machine. The production varies between 90 and 180 
rods per hour, depending upon the width of the crankshaft 
bearing and the material from which it is made. 
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Diagrams showing the Amount of Metal removed at Different Stages in milling One Crankshaft and One Wrist-pin Boss 
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Fig. 4. Arrangement of Connecting-rods on a Station Milling Fixture 
when the Bosses at Opposite Ends are of the Same Width 


TERMS OF PAYMENT FOR FOREIGN 
SALES 


In the summary of an article on terms of payment for 
exported machinery, prepared by W. H. Rastall, chief of the 
Industrial Machinery Division of the Bureau of Foreign 
and Domestic Commerce at Washington, it is stated that as 
far as industrial machinery is concerned, manufacturers 
should not take too seriously the reports coming from 
foreign countries intimating that more liberal terms should 
be granted in connection with export business. Experience 
indicates that neither Huropean nor American manufac: 
turers in this field grant exceptional terms in connection 
with the selling of machine tool equipment. This infor- 
mation, coming from the Department of Commerce, is of 
considerable value to American manufacturers, who have 
been told that in order to compete in Europe and other 
foreign countries they would have to grant more liberal 
terms of payment. Generally speaking, if the banks with 
whom the foreign buyer does business does not care to extend 
credit to him and thereby finance his purchases, there is 
no reason why the American manufacturer should act as 
banker. He has no facilities for knowing whether the risk 
is good or not, whereas the local bank generally does know. 
If the risk is not good enough for the customer’s own bank, 
it is hardly good enough for an American manufacturer 
thousands of miles away. 


* * * 


Seventy-five per cent of the centrifugal pumps used in 
South Africa are of American manufacture. The duty on 
pumps is 3 per cent ad valorem, except on those imported 
from other parts of the British Empire, which are duty 
free; but the duty is so low that it does not offer a serious 
handicap to American manufacturers. There is an increase 
in the demand for wind mills in South Africa, which may 
offer an opportunity for American manufacturers in that 
field. Large pumps, such as are used in the mining in- 
dustries, are mainly imported from England and Switzer- 
land. Of the pumps imported for farm use, fully 90 per cent 
come from the United States. 
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FORMULAS FOR CONE PULLEY DESIGN 


By LAURENCE T. FLEMING 


In spite of the increase in multi-motored machine tools 
and the more common use of positive drives, it is hardly 
probable that belt-driven cone pulleys can be dispensed with 
for many years to come, particularly for feed drive purposes. 
The following formulas for determining directly the diam- 
eters of the steps of cone pulleys having any desired speed 
ratios, when the distance between centers and the diameters 
of any one pair of steps are known, may, therefore, be of 
interest to machine tool designers. In the formulas, 

D= diameter of larger pulley plus thickness of belt, in 

inches; 

d= diameter of smaller pulley plus thickness of belt, in 

inches; 

C = distance between centers, in inches; 

LZ = length of belt, in inches; 

D 
m —=— = speed ratio of pulleys. 
d 

By making use of the approximation that the sines of 
small angles vary directly as the angles, and by neglecting 
higher powers of the sine, which are so small in amount 
that they do not materially affect the result, the exact for- 
mula for the length of a straight helt may be reduced to 
the following form: 
+d (D—d)? 


L=rX + 20+ 


(1) 
40 


By substitution in Formula (1) we obtain Formula (2), 
which may be written, 


VInrd (m+1)]?+ (4CL—8 C0?) (m—1)? 
i 


(m—1)? 
rO(m+1) 
LE ERG e (2) 
C71 — Lye 
It will be noted that Formula (2) requires no intermediate 
steps; all “cutting and trying” and laying out on the draft- 
ing board is eliminated. If the distance between centers 
and the diameters of any one pair of steps is known, L 
can be determined by the use of Formula (1). The diam 
eter d of the smaller of any other pair of steps having the 
same center distance OC and any desired speed ratio m with 
the same belt length Z, can then be determined by Formula 
(2). The diameter D of the larger pulley is found by mul- 
tiplying the diameter @ thus determined by m. For the spe- 
cial case where the diameter of the driving pulley is to be 
the same as that of the driven pulley we may use the 
formula 
L—2C 
D= d= ————_ (3) 
Tv 
Within the limits of usual practice, these formulas will 
give very accurate results. The length of a crossed belt 
may be obtained by the formula 


(D+d) (D+d)? 
Leet a Se ea (4) 
40 
and the pulley diameters may be determined from the 
formula 

D,+ a, 
d= (5) 

m+1 


in which D, and d, are the known diameters and d, the 
diameter required for the smaller of another pair of pulleys, 
the speed ratio of which is m. 


* * * 


The present record production of Ford cars is 5380 in a 
single day. It is expected that this record will be surpassed 
during the spring. 
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Punching Rotor and Stator Laminations 


A Description of Three Piercing 
and Blanking Dies that 
Used in Sequence in the Manu- 
facture of Laminations for Small 

Electric Motors 


are 


By CHARLES O. HERB 


CONOMY in punch press work demands that the scrap 
E be reduced to a minimum. There is perhaps no better 

example of the maximum utilization of stock than in 
the practice commonly followed in punching rotor and stator 
laminations for induction motors. It is customary to punch 
both laminations from one strip, those for the rotor being 
punched along the center line of the strip at a center-to- 
center distance slightly greater than the outside diameter 
of the stator laminations, and the latter being punched 
around those for the rotor. By this procedure the only 
scrap produced is the small amount blanked from around 
the stator laminations. 

Sometimes the holes and slots are punched before separat- 
ing the laminations from each other and from the strip, 
while in other instances they are punched afterward. The 
rotor and stator laminations for small motors of %, 1/6, 
and 14 horsepower capacity, made by the Gillespie Hden 
Corporation, Paterson, N. J., for driving the washing ma- 
chines of its manufacture, are produced by the first of these 
two methods. The construction of the dies used will be 
described in this article. Each of these dies averages about 
40,000 punchings between regrindings. 


Slitting the Stock and Punching the Rotor Laminations 


Electric sheet steel stock, 0.022 inch thick, which comes 
to the plant in sheets 34 inches in width and from 5 to 8 
feet in length, is used for the laminations. These sheets 
are run through a gang shear, which cuts them into five 
strips 654 inches wide. The strips are then brought to a 
row of three power presses, two of which are equipped with 
dies for piercing the various holes and slots, while the third 


Elgin ds 


equipment. 


is supplied with blanking 
operations is illustrated diagrammatically in Fig. 1. 
be obvious that as the stock is fed from right to left the 
rotor holes are punched by the first machine, the stator holes 
and slots by the second machine, and the parts are separated 


The sequence of 
It will 


The diameter of the 
and that of the stator 


by blanking in the third machine. 
rotor laminations is 34 inches, 
laminations 6% inches. 

Fig. 2 shows the press and die employed for punching the 
rotor holes. This press is equipped with an automatic feed, 
which has a finger that engages one of the punched holes 
and, through a bellcrank lever, pulls the strip of stock to 
the left between the strokes of the press, to bring it into 
position for each successive stroke. A rotor dié that differs 
somewhat in construction from that illustrated in Fig. 2 
is shown in Fig. 4. It will be seen that the punches for 
producing the holes are held in a block A, which is attached 
to the punch-holder by means of fillister-head machine 
screws. The holes are pierced as the punches enter the 
holes of die B, which is a press fit in ring C. Stripper plate 
D is located above the die-block the desired amount by means 
of blocks #. The production on this machine is 1900 lamina. 
tions per hour. The working members of this punch and 
die and of all others used in the plant of the Gillespie Eden 
Corporation are made from “Mangano” steel, manufactured 
by the Latrobe Electric Steel Co., which is an oil-hardening, 
non-shrinking alloy steel. 


Die for the Stator Laminations 


The press in which the next operation is performed is so 
located that its operator can conveniently reach the strips 


Machinery 


Diagrammatic Views of the Sequence of Operations as the Strip Stock is fed from Right to Left through Three Power Presses 
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Fig. 2, Press equipped with Die for piercing the Rotor Holes 


of stock as they come from the rotor punching machine. 
In the second operation, as will be seen by referring to the 
central diagram in Fig. 1, twenty-four elongated holes, or 
slots, are punched immediately around the thirty-one outer 
holes of the rotor, and there are seventeen small-diameter 
holes located outside the ring of slots. 

The heading illustration shows the method of feeding 
the stock between the stripper plate and the die for the 
second operation, in which the stator slots and holes are 
pierced. As the punch descends, a pilot at the center enters 
the hole pierced at the center of the strip by the rotor press, 
and aligns the strip properly for this operation. A close- 
up view of this set of dies is shown in Fig. 6, and an assem- 
bly view in Fig. 5. One of the interesting features of this 
die is that the row of punches A, Fig. 5, for the slots, are 
integral with block B. The smaller-diameter punches are 
inserted pins held in a ring F in which block B is a 
press fit. 

An advantage claimed for this construction is that a larger 
number of regrindings can be obtained than with a sectional 
punch. The practice has been followed for a number of 
years by this company with entire satisfaction. The punches 


Fig 4. Construction of Die for punching the Fig. 5, 


Rotor Holes 


Fig. 3. Inclinable Press equipped with Blanking Die 


are hardened by dipping to a depth of 34 inch in a lead pot, 
and quenching in oil. This procedure hardens the point 
and leaves the remainder of the punch soft, so that in case 
a punch breaks off it may be readily milled out and a new 
one substituted. The punch and die members are made to 
size and then hardened, there being practically no shrink- 
age in hardening. 

The pilot that aligns the strip on the downward stroke 
of the press ram is indicated at C. The punch-holder is 
held in alignment with the die by two guide posts 1% 
inches in diameter. Pilot C is a press fit in block B, and 
stripper plate D is supported on the die-block by four posts 
which are screwed into the block. Die # is machined from 
one solid piece, and is hardened all the way through. Ap- 
proximately 1500 punchings are made per hour with this 
equipment. 


Blanking the Laminations from the Strip 


The separation of the two laminations from each other 
and from the strip stock is accomplished by means of the 
inclined power press illustrated in Fig. 3. Two laminations, 
after being separated, are shown on the die bolster. The 
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Stator Die in which All the Punches for the Slots are Integral with a Block 


and the Die Member is made of a Solid Piece of Steel 
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construction of the die with which this press is equipped 
will be more readily understood from the sectional view 
in Fig. 7. The strip is also aligned for this operation by a 
pilot entering the central hole, on the downward stroke 
of the ram. The rotor lamination is blanked as the face of 
punch B passes the inner cutting edge of die C, and the 
stator lamination is blanked simultaneously, as the face of 
ring D passes the outer cutting edge of die @. Stripper 
ring E which is acted upon by eight compression coil springs, 
holds the stator lamination firmly against the face of die C 
during the blanking, and at the same time stripper ring F 
holds the stock that surrounds the stator lamination firmly 
against punch ring D. Stripper ring F is supported by four 
coil springs and is attached to the die-block G by means of 
fillister-head machine screws that pass through the center of 
the springs. 

As the rotor laminations are blanked they drop through 
the die and die-block and are automatically stacked on a 
round rod which is replaced from time to time as it becomes 
filled. Similarly the stator laminations slide through the 
inclined frame of the press after they have been separated 
from the strip and are automatically stacked on a rod at 
the back of the machine. By stacking the laminations in 
this manner, they may be conveniently handled in sub- 
sequent steps. This blanking press is operated at about 
1300 strokes per hour. The laminations as they come from 
this operation, are clean cut without burrs either around 
the edge or around the pierced holes, and may be assembled 
without filing. 


Assembling the Laminations 


As the rods of stacked laminations accumulate, they are 
immersed in a hot soda solution to clean them from oil 
and dirt, after which the stacks are hung up to dry. AS 
previously mentioned, the rotor and stator of all motors 
made by this company are made up of laminations of the 
same dimensions. However, a different number of lamina- 
tions is supplied for the different sized motors. For in- 
stance, the rotor of a 1/6-horsepower motor is built up of 
more laminations than the rotor of a 1/8-horsepower motor. 
The number of laminations to be used in both the rotor and 
stator of a given sized motor is determined by weight, 
a small accurate scale being used for weighing the 
laminations. 

The rotor laminations are assembled by means of copper 
bars inserted through the holes around the center of the 
laminations and through a ring placed on each end. The 
bars are riveted under a hydraulic press, the lower die of 
which has depressions to accommodate the round head on 
the bars. This method results in a compact assembly. The 
stator laminations are assembled in a similar manner by 
inserting pins through the holes that surround the slots, 
but no end rings are used. The assembled rotor is next 
subjected to a hot solder bath, and then dipped in a flux 


Fig. 6. 


Punch, Stripper Plate, and Die used for punching the Holes 
in the Stator Laminations 
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Fig. 7. Blanking Die which separates the Rotor and Stator Lami- 
nations from Each Other and from the Strip of Stock 
to neutralize acids. The result is a solid joint between the 
end rings and the laminations. The outside of the rotor is 
finally ground to size, while the stator is ground both on 
the inside and the outside. 


STANDARDIZATION DURING 1922 


The year 1922 saw a greater activity in industrial stand- 
ardization than any former year. One of the important ac- 
complishments was the organization of the Federal Speci- 
fications Board—which develops and approves the specifi- 
cations under which all government purchases are made— 
and the development of a plan of cooperation between this 
board and the American Engineering Standards Committee 
with headquarters at 29 W. 39th St., New York City. The 
organization of Secretary Hoover’s Division of Simplified 
Practice, and its entrance into the industrial field, has had 
a highly stimulating effect on the industrial standardization 
movement. ; 

Great advances have also been made by various indus- 
tries along standardization lines. More than 120 different 
standardization “undertakings are now under way, 43 of 
them having been initiated within the last year in cooper- 
ation with the American Engineering Standards Committee. 
Of the twenty-eight industrial standards developed and 
approved hy the committee since its organization in 1918, 
thirteen were approved within the past year. The efforts 
to develop national safety codes have begun to bear fruit. 
Six of these safety codes have been approved during the 
year, covering among other subjects abrasive wheels, foun- 
dry practice, power presses, electrical safety, and the pro- 
tection of heads and eyes of industrial workers. 

The last year also saw important developments in inter- 
national standards. There are now national standardization 
bodies in fifteen foreign countries, and plans are under way 
for the development of standardization work in each of the 
South American republics. The most recent of the’ national 
standardization bodies is the Australian Engineering Stand- 
ards Association, which held its first meeting during the 
month of November. 

One of the most encouraging developments of the year has 
been the interest in standardization shown by many trade 
associations in the United States. These associations have 
a great opportunity for developing industrial standards and 
for putting them into effect. Standardization is a legitimate 
and constructive activity of trade associations, and is one 
of the fields in which such associations can perform some 
of their most valuable work. 
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The Work of the Bureau of Standards 


HAT does the Bureau of Standards do? What facili- 

y y ties has it for carrying out industrial and scientific 
investigations? What is the scope of the work 
undertaken, and what kind of problems is it prepared to 
solve? These are questions: that arise in the minds of 
manufacturers and engineers when the Bureau of Standards 
is mentioned. The work of the bureau is so diversified that 
it is quite difficult to obtain a comprehensive idea of its 
manifold activities, except by a visit to its laboratories 
in Washington, but a brief review will indicate in a general 
way the scope of its activities and the character of its work. 


Standards of Weights and Measures 


Originally the Bureau of Standards was mainly a govy- 
ernment agency that preserved for comparison and duplica- 
tion the standards of length and weight (mass). This 
function, of course, the bureau still retains, in addition to its 
many other activities. In what is known as the “standard 
vault” are preserved the national standards of length and 
weight. Here is a standard meter made in 1797, and a yard 
made about 1830, as well as standard weights dating back 
to the early part of the past century. In addition, there 
are many standards made at a later date. 

The length and weight comparators are kept in a ‘“con- 
stant temperature room,’ and are used for fundamental 
comparisons of length and mass under conditions controlled 
so that the highest precision can be obtained. The standards 
with which comparisons are made can be kept at a constant 
temperature within 0.1 degree F. A comparator is also 
available for standardizing precision steel tapes, such as are 
used in very accurate surveys. The room in which this 
work is done can be kept at any temperature from 32 to 
110 degrees F. The bureau also cooperates with the state 
and local authorities for the inspection of trade weights 
and measures, by annual conferences with the officials en- 
gaged in such work, by the distribution of handbooks re- 
lating to the technical details of weight and measure inspec- 
tion work, and by consultation and correspondence. 


Laboratory for Accurate Determination of Weights or Mass 


In the laboratory for accurately checking weights, there 
are a number of balances ‘and sets of precision weights that 
are used for certifying weights in sets of high precision used 
in scientific work and in the industries. In this laboratory 
there are scales that are accurate to within 1/100,000 of a 
grain, while other scales available in the laboratory are 
accurate to 1/10,000 of a grain. The ultimate reference 
standards that are used are kept in a vault and are brought 
out only at intervals of many years. The secondary stand- 
ards are the basis of the manufacture of all weights and 
balances used in trade and in the industries in which weigh- 
ing is a necessary operation. 


Precision Gage-blocks, Screw Threads, and Graduations 


The Bureau of Standards developed in this country the 
original methods for producing, heat-treating, and standard- 
izing precision gage-blocks. These gages are accurate within 
five-millionths of an inch. Some of the gages, under favor- 
able conditions, are made accurate within one-millionth of 
an inch. The knowledge and experience gained by the 
Bureau of Standards in this work is now available to all 
manufacturers of gages. 

In the laboratory for producing master screws of the 
highest precision, the bureau has developed machinery and 
methods whereby master screws accurate to within 1/25,000 


ardization of radio measuring instruments. 


of an inch can be made. The accuracy of ruled scales has 
also been developed to a high degree of precision, and the 
bureau is able to graduate scales on glass with 100,000 
graduations to the inch. 


Absolute Standards of Length 


Since possibly all metals change in the course of time, 
the standards of length have been actually measured in 
terms of wave length of cadmium light rather than by the 
length of a metal bar. The bureau is now able to produce 


‘ruled standards of length, determined directly from the wave 


lengths of light. The highest precision so far attained is 
within 1/100,000 of an inch for each ruled division. This 
work is being performed for and at the request of the gage- 
making industry. Wave lengths of light are measurable to 
within one two-hundred-and-fifty-billionths of an inch. 


Industrial Research 


In addition to the scientific work done by the bureau, the 
work also covers original investigations pertaining to a 
great number of industrial processes. It is provided with 
a ten-million pound testing machine for testing the strength 
of materials. This is the largest testing machine in the 
world. At present it is used for testing the members of the 
At the present it is used for testing the members of the 
Delaware River Bridge connecting Philadelphia and Camden. 

In the rubber laboratory the bureau is investigating the 
power losses that are due to the use of different types of 
automobile tires. This loss is high, and the bureau has 


. developed types in which these losses are minimized. The 


preventable waste in this field would save many thousands 
of dollars worth of gasoline a day. The bureau is also 
testing to destruction many kinds of tires, to find the cause 
of failure. In the paper laboratory there are miniature 
experimental paper making machines, capable of producing 
paper from different kinds of fiber, and experiments that 
are of value to the paper industry are undertaken there. 
In the textile laboratory there is a complete experimental 
cotton mill, which duplicates the process from carding to 
weaving, and in which original investigations are made 
relating to different textile processes. In another laboratory 
investigations are made covering the processes used in pro- 
ducing pottery, brick, refractory materials, and optical and 
other glass. 

The automotive power plant laboratory is unusually com- 
plete, and the bureau has designed, constructed, and put 
into use an equipment mounted on an automobile which 
records automatically all the factors influencing the effect 
of the design of an automobile. The resulting data will be 
free to the entire automobile industry. 

In the radio field, the work in progress includes the stana- 
The bureau first 
developed the direction finder, the radio compass, and the 
radio beacon. The recent work on short wave lengths with 
reflectors that throw out the radio energy in a given direction 
only is of unusual interest. The possibilities of the radio 
are only beginning to be realized. 

These are only a few examples of the type of work that is 
done by the Bureau of Standards, and manufacturers who 
find themselves confronted with problems that require 
scientific investigations should take advantage of the facili- 
ties of the bureau and should present and talk over their 
problems with its scientists and engineers. The Bureau of 
Standards has been designated by Mr. Hoover as the largest 
and most complete industrial laboratory in the world. 
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MACHINE TOOL STATISTICS 


As the accuracy of the machine tool statistics published 
in January MacuHINery has been questioned, they have been 
rechecked by the Census Bureau and found to conform to 
the returns made by the machine tool manufacturers. 


%* * #& 


STANDARDIZATION ADVANCES 


The American Engineering Standards Committee in its 
annual report says that one of the most encouraging de- 
velopments of the year has been the interest in standardiza- 
tion shown by many trade associations. The standardiza- 
tion of industrial products offers unusual opportunities to 
manufacturers’ associations, and their activities in that 
work will result in important economies, not only in the 
industries they represent, but for their customers and the 
public generally. The National Machine Tool Builders’ 
Association has already taken up the standardization prob- 
lem, but more active cooperation of manufacturers of ma- 
chine tools among themselves and also with their customers, 
is urgently needed. Other associations of engineers and 
manufacturers are working steadily toward standardization, 
and it is quite possible that some standards will be adopted 
and accepted by engineers in general that will not be satis- 
factory to machine tool builders, unless they take an active 
part in this work. Such standards may cause considerable 
trouble if adopted by large engineering societies, and the 
only certain way to prevent this is for our machine tool 
builders to help in guiding the movement of standardiza- 
tion so that there will be no lack of harmony between the 
various industries. 

* * %* 


RED TAPE IN LARGE PLANTS 


Frequently the large shop is at a disadvantage compared 
with the small one because of the elaborate organization 
required to keep things running smoothly when there are 
several different departments. Most large plants have a 
special department for making repairs of machines or 
equipment—apparently an economical method, but having 
both advantages and disadvantages. One disadvantage is 
that when an important machine breaks down and produc- 
tion is held up, it may not always be possible for the repair 
department to handle the work immediately, and several 
hours, or even days, may pass before the needed repairs are 
begun. Written orders may also have to be prepared and 
approved by several different men. The system of the large 
plant naturally tends to develop red tape, which increases 


the difficulty of getting emergency work done promptly. 


System is necessary; the problem is how to prevent too 
much of it. 

No general rule would be applicable in all cases, but a 
simple remedy is to modify the system so that an emergency 
can be met immediately. We have in mind an instance 
when the superintendent of a manufacturing department 
in a large plant telephoned a shop a hundred miles away 
to rush some needed repair parts by motor truck. The 
parts arrived the next morning and before noon the repaired 
machine was again in operation; but, as required by the 
system, the manufacturer who delivered the parts received 
the customary request to bid on them the day after they 
had been installed, and the formal order for them about a 
week later. 


FEW DESIGNERS ARE WRITERS 


Why do engineering journals receive more articles for 
publication from the men engaged in production work than 
from those who design the machines, tools and methods for 
the production? Comparatively few machine designers 
record the results of their experience and training in writ- 
ing, although they should be unusually well qualified to do so. 
Their work frequently brings them in contact with new 
developments, new mechanisms and new methods for doing 
work. An important part of their business is to keep in 
touch with what is done in other shops; but how can this 
interchange of ideas be effected unless machine designers 
record their knowledge and experience more frequently in 
the technical press? ' 

The designer should be especially qualified to contribute 
to engineering journals, because he is able to make clear 
and accurate drawings—something that the shop man cannot 
always do. The designer is accustomed to explain orally 
the workings of mechanisms and the reasons for his designs, 
and it should be comparatively easy for him to put these 
explanations in writing. His experience should enable him 
to separate the commonplace from that which is new, 
interesting and ingenious; and in consequence to prepare 
material for’ publication that would be of great value. Why 
is it, then, that technical journals receive comparatively 
few articles from this class of men and so many from 
shop men? 


SIMPLICITY IN MACHINE DESIGN 


Machine designers are realizing more than ever that 
simplicity in design is good practice, since a complicated 
mechanism is more costly and more likely to give trouble 
than a simpie one. 

Almost any mechanical action or result can be obtained, 
provided there are no restrictions to the number of parts 
used and to the manufacturing cost; but in the machine- 
building industries it is evident that the best designs are 
those that pass the commercial as well as the purely me- 
chanical test. A machine may function as intended, but 
unless it will sell for more than cost it is a commercial 
failure. 

The degree to which a mechanism can be simplified usually 
depends chiefly upon the principle underlying the design. 
By way of illustration: A certain type of machine now on 
the market requires an automatic feeding mechanism which 
must be so designed that it will transfer drawn shells from 
a magazine or main source of supply and present them to 
the operating tools. These shells have one closed end, and 
the feeding mechanism must be so arranged that each shell 
is automatically presented to the tools with the open end 
up to prevent tool breakage. One design of this feeding 
mechanism is complicated and costly, but it evidently has 
been simplified as far as the principle employed will permit. 
Another feeding mechanism serving the same purpose, much 
simpler and more compact in design, is mechanically su- 
perior to the first because the basic operating principle is 
simple. 

Usually there are several ways of accomplishing a given 
result mechanically, and after devising one method it is 
advisable to try out others until the simplest possible one 
is found. Many designs in operation are unnecessarily com- 
plicated because the first principle that met the operating 
requirements was adopted without studying others. 
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Fair Play for Railway Shop Executives 


targets for writers in the daily press and the popular 

magazines—easy, because we all have our grievances 
against the roads at one time or another; inviting, because 
criticism of railroads and railroad managements is popular 
with most readers, often for good reasons. 

In the field of trade and technical journalism the rail- 
roads are not spared either, but generally speaking, the 
technical journal stands on different ground and is primar- 
ily interested in efficiency and not in winning applause. 
The industrial journals are constructive, and necessarily so. 
Still it is true that in the industrial journals, criticism is 
sometimes directed against the railroad shop because of 
antiquated methods and equipment, without adequate effort 
to place the blame where it really belongs. 

This is not a plea for the railroad shop, but an appeal 
for fair play for the railway mechanical department. It is 
true that the average railroad shop is no model of pro- 
ductive efficiency, compared with first-rate manufacturing 
plants. But the comparison should be on a fair basis. 
To begin with, nearly all railroad shops are repair shops. 
Hence, repair methods rather than production methods 
must be employed, and relative efficiency should be meas- 
ured by that yardstick. It will have to-be admitted, never- 
theless, that even if the railroad repair shop is compared 
only with the average repair shop in other fields, there has 
‘been, and is, a good deal of inefficiency. The superficial 
observer too often puts the blame upon the mechanical 
management, which is erroneous and unfair. But who is 
responsible? That is the question. 

The men directly responsible for efficiency and output 
of railroad shops seldom or never have adequate authority to 
run the shops in accordance with their own ideas of effi- 
ciency. They have no power to purchase even the most 
ordinary supplies and tools. They receive little or no en- 
couragement in their efforts to put the shops on an efficient 
commercial basis. This lays them open to attacks from all 
sides, on the basis of an inefficiency that they are powerless 
to remedy. 

As a matter of fact, the men in charge of railway me- 
chanical departments average up with capable executives in 
other industries. They would like to make as good a show- 
ing of shop efficiency as any other executive, and would if 
they had the equipment and authority. The examples of 
modern practice copiously spread before them every day 
by periodicals like Macuinery spur them on—but in vain. 
Efficiency is largely a matter of tools, and they are denied 
the tools of efficiency. The result is that they get discour- 
aged, and chafe under conditions and rules and limitations 
that kill initiative. It is not their fault 
if the average railroad shop falls behind 
in the procession. They do the best they 
can with the tools they have. 


Fi«: years the railroads have been easy and inviting 
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A great deal of credit is due these men for the skill, 
resourcefulness and ingenuity they so often display in get- 
ting results with antiquated equipment. They do remark- 
ably well in keeping rolling stock in working condition, 
handicapped as they are and have been for years and years. 
For it is not only adequate machine tool equipment they 
lack, but also the most ordinary types of small tools. 

A well-known salesman of a leading line of machine tools, 
with a broad acquaintance in the railroad field, writes us: 

“The question so often asked ‘What is wrong with the 
railroad shops?’ can be answered in three words—the gen- 
eral management. The trouble is not with the shop man- 
agement. Let me quote a few examples. One master me- 
chanic told me he was unable to get the purchasing depart- 
ment to buy a 1-inch twist drill badly needed—to say nothing 
of all the other things he needed and could not get—so he 
made a drill in his own shop! The same railroad, in the 
interest of economy, laid off most of its track-walkers. This 
was followed in about a week by a wreck due to a broken 
rail, which presumably might have been discovered by one 
of the track-walkers if he had been kept on the job. The 
wreck cost a good deal more than all the twist drills and 
all the track-walkers would have cost for a very long time. 

“Another master mechanic was unable to get a 114-inch 
steel bar, and had to get along with an old axle much too 
large in diameter, which he took out of the scrap pile and 
turned down. 

“The worst of it all is that it is simply mistaken and 
costly economy. How much, did it cost to make that 1-inch 
twist drill in the shop or to turn down the old axle?” 

The whole thing is summed up in a terse statement by 
one mechanical executive. He said, “If we had to sell what 
we make, we would go broke in a week.” 

Superintendents of motor power, railway master mechan- 
ics and shop foremen will show real results when they are 
given a chance. In the comparatively few instances where 
capable and progressive railroad managements look after the 
shop as well as the traffic end, the railroad shop has de- 
veloped high efficiency. 

The railroad shop, operating with antiquated equipment, 
is a costly department. If we are to have better railroad 
shops, this truth must be brought home to the men who 
control the finances. Put the blame where it belongs. 
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The British Metal-working Industries 


From Macuinery’s Special Correspondent 


London, January 16, 1923 

HE best that can be said of the machine tool industry 
T is that the new year undoubtedly opens with much 
better prospects. Manufacturers as a whole confine 
their purchases pretty much to new types of tools and ma- 
chinery which promise immediate economies in production 
costs. Of late the willingness to buy on the strength of 
performance has become distinctly pronounced, and each 
week sees an improvement in the prospects of new business. 


The Automobile Industry 


It is expected that automobile manufacturers will be tak- 
ing a fair amount of new equipment as production schemes, 
during the next month or two, are put into effect. For 
reasons of economy, automobile manufacturers, in common 
with many others, stopped buying machine tools long before 
actual requirements were satisfied, but times are now con- 
sidered more propitious, and with a good season for the 
industry fairly well assured, buyers are entering the market 
with greater freedom. It is evident that automobile manu- 
facturers are intent upon cutting production costs to the 
minimum. The productive capacity of existing equipment 
is being carefully investigated—in a number of cases it is 
found to be hopelessly inadequate—and where conditions 
warrant replacement with new and better machine tools, 
these are being immediately ordered. As a rule, simple 
machines with a proved capacity for continued heavy duty 
and rapid production are mostly in favor. 

In lathe manufacture the biggest volume of trade is 
undoubtedly in machines with beds up to 20 or 30 feet in 
length, the standard lengths still being, apparently, largely 
supplied from munition surpluses. 

The Dickinson Machine Tool Co., Keighley, is going out 
of business, and its works and equipment are to be sold by 
auction. One of the oldest machine tool shops in Yorkshire, 
it was founded about the middle of the last century, and 
has always had a good reputation, particularly amongst 
textile engineers. Latterly the works were laid out espe- 
cially for the production of horizontal boring machines, of 
which large numbers have been turned out during the last 
few years. : 


The Second-hand Market 


The second-hand machine tool market is relatively brisk, 
and reconditioned machines of reputable make are selling 
readily at comparatively high prices. A fair amount of 
surplus munitions equipment has recently been thrown on 
the market, or is announced for sale by auction in the near 
future. For some months past these sales have been con- 
spicuously absent, and although the knowledge that further 
sales are about to take place may be somewhat disconcerting, 
they denote at least one thing, which is that machine tools 
are now considered to be a much more marketable commodity 
than they have been for the last six months. 


Tron and Steel Industry 


There is a better feeling in the iron and steel industries. 
The production of pig iron is steadily increasing, and in 
November amounted to 493,900 tons, which was the highest 
monthly total attained since January, 1921. The furnaces 
in blast now number 162, compared with 77 at the beginning 
of last year. Steel production in November amounted to 
600,800 tons—the highest since December, 1920. 


The Railway Field 


In the railway field there is a considerable amount of 
work on arrears of maintenance programs alone, and the 
payment of the second instalment of £30,000,000 by the 
Government to the railway companies is expected to give 
a stimulus to the engineering and other trades. Substantial 
orders have been received on account of the Indian railways, 
and tentative orders have been forthcoming for other sys- 
tems abroad. It is understood that orders already placed 
for India represent but the initial stages of important plans 
for railway development and that further large orders are 
likely to follow. Extensions of the Australian lines are 
being proceeded with, and many more cars will be required 
by South America. The railway electrification schemes in 
hand, both at home and abroad, are also expected to result 
in valuable orders for rolling stock. Shipbuilding prospects 
are much brighter than they were a year ago. 


New Machine Tools 


A new design of all-geared manufacturing lathe has been 
put on the market by Charles Dale, Keighley. The machine 
has been designed specifically for a high rate of output. 
The single pulley drive is coupled to the transmission by a 
cone friction clutch, the control lever for which is carried in 
a convenient position on the saddle. This lever, in addition 
to engaging or disengaging the clutch, also operates a 
spindle brake so that the work can be brought to rest as 
soon as the clutch has been disengaged. There are twelve 
spindle speeds operated by three convenient levers on the 
front of the headstock. 

At the Chiswick Works of the London General Omnibus 
Co., Ltd., where London’s motor buses are systematically 
overhauled periodically, several interesting special machines 
have been installed. One of these supplied by John Holroyd 
& Co., Ltd., is for boring, reaming and running in crankshaft 
main bearings. There are two spindle heads arranged at 
opposite ends of the machine bed, which carries a turntable 
indexing to four positions at 90 degrees to one another. 
The turntable carries four crankcases. One spindle head 
drives a boring tool or reamer, as the case may be, and the 
other supplies the drive for running in the crankshafts 
after the bearings have been machined. When working con- 
tinuously one crankcase is completed every twenty minutes. 

The range of horizontal boring, drilling and tapping ma- 
chines manufactured by George Richards & Co., Ltd., Man- 
chester, has been increased by a series of machines of the 
sliding spindle type, fitted with an automatic facing head. 

A new tube-mandrel grinding machine has been produced 
by the Churchill Machine Tool Co., Ltd., Manchester. This 
is an adaptation of the company’s standard model B plain 
grinder, and is intended for the rapid handling of round- 
nosed mandrels, such as are used in tube rolling. 


x * * 


Of the automobiles built in 1922, Ford produced in the 
United States 1,233,000 cars, and adding the Canadian and 
foreign production, the total reached 1,352,000 for the year. 
The output of Ford tractors was 63,000. 
industry as a whole produced approximately 2,500,000 cars 
and trucks, of which the trucks represented somewhat less 
than 10 per cent. The outlook for the automobile industry 
for the coming year is exceptionally bright, and many orders 
are reported as a result of the automobile show. . 


The automobile © 
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Grinding a Cam Slot in a Reference Gage 


By W. H. KEEFE 


Machinery 


Fig. 1. Outline of Cam Slot in Reference Gage 


in the production of cams, profile gages, and similar 

parts requiring accurate profiles. The cam slot shown 
diagrammatically in Fig. 1 presents a problem in grinding 
‘that is typical of this class of work. The methods and 
equipment here described, which were employed by the 
writer in grinding the cam slot, may also be used for a 
variety of similar work. The description should, therefore, 
be’of general interest to toolmakers and machinists. Refer- 
ring to the diagram, Fig. 1, it will be noted that reference 
letters are inserted in place of actual dimensions. On check- 
ing up the finished cam slot with precision gages, all the 
dimensions represented by the letters were found to be 
correct within the allowable tolerance of 0.0002 inch, and 
no error could be detected in the angular measurements. 


Te ie eet grinding problems are often encountered 


Equipping Bench Lathes for Grinding Operations 


The first step in producing the cam-slot gage was to equip 
a Pratt & Whitney bench lathe of 7-inch swing with bolster 
blocks to obtain the required swing of 13 inches. The bolster 
blocks were made of cast iron and were of simple design. A 
piece of boiler plate, 34 inch thick and of sufficient size to 
make a round plate 12 inches in diameter, was drilled and 
tapped for clamping screws. This plate was then fastened 
to the faceplate of a 14-inch engine lathe by passing screws 
through the slots in the faceplate, and tightening them in 


Machinery 


Fig. 3, Diagram showing Two-piece Construction of Gage 


Machinery 


Fig, 2. Master Plate used in grinding Cam Slot 


the threaded holes of the boiler plate. The prick-punched 
center of the boiler plate was trued up by the use of an 
indicator. After rough-boring the central hole to within 
1/16 inch of size, the plate was faced off. 

The work was next reversed on the faceplate, after which 
the other side was faced and the outside edge finish-turned 
to a diameter of 12 inches. The central hole was then 
finish-bored and threaded to fit a collet stem of standard 
size, which was made up for use with the special faceplate. 
A faceplate made in this way will be found very accurate 
and suitable for various kinds of work. The spindle head of 
the bench lathe was mounted on one of the bolster blocks 
attached to the lathe bed, while the cross-slide was mounted 
on the other bolster block. As there was no occasion to 
use the tailstock, this part was not taken into consideration. 

A Pratt & Whitney slide grinder—or internal slide grinder 
as it is sometimes called—was used for the grinding oper- 
ation. The speed of the lathe spindle was reduced and 
that of the grinder increased by the use of special pulleys. 
As the narrow slot to be ground necessitated the use of 
a small-diameter wheel, a speed of approximately 12,000 
revolutions per minute was required for the grinder spindle, 
to obtain the desired results.. Hence it was necessary to 


exercise considerable care in order to prevent the grinding 
wheel spindle bearings from cutting or becoming abraded. 
results were obtained by 


The best running the grinder 


Fig. 4. Roughed out Gage Blank 
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spindle dry and occasionally rubbing the fingers over it 
to provide a thin lubricating film. 

As the only grinding wheels obtainable of the required 
size were of too fine a grain for the purpose, it was neces- 
sary to make up special wheels. These were made from 
small square blocks, cut from a larger wheel with a hack- 
saw. Holes were drilled in the center of each of the blocks 
of the correct size to fit the internal grinding spindle. 
Small, thin brass or copper washers were placed on each 
side of the small wheels or blocks to insure a good grip of 
the screw and to prevent crumbling. About an 80 K wheel 
was found to give good results. The harder and finer grain 
wheels proved unsuitable, mainly for the reason that they 
were subject to excessive glazing. When used by a careful 
workman a bench lathe equipped as described is capable 
of handling a great variety of grinding work. 


Master Plate for Gage 


A master plate, such as shown in Fig. 2, was next made 
up. The holes A, B, C, D, H, and F in this plate represent 
the centers of the radii that determine the outline of the 
cam slot, as shown in Fig. 1. As the accuracy of the 
finished gage depends on the location of these holes, ex- 
treme care was taken in the laying out and boring opera- 
tions. Each hole was provided with a hardened, ground, 
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having steps of 4% and 14 inch being used to bring the hole 
in the bushing A into alignment with the hole just ground. 
The master plate was then pivoted on the stepped plug, or 
swung around until the roughed out hole in the work at B, 
Fig. 4, was in line with the bushing B, Fig. 2, of the plate. 
When the correct position was obtained, the master plate 
was clamped to the work, the hole ground, and another 
stepped plug inserted in bushing B. This plug was then 
employed in locating the work on the faceplate preparatory 
to finish-grinding the section of the cam slot formed by the 
hole B, Fig. 4. The master plate and the stepped plug were 
used to check up the chordal distance between the centers 
of holes A and B. 

The next operation was grinding that part of the cam slot 
profile determined by the radius located by bushing @. 
Fig. 2. The method of locating and grinding this surface, 
as well as the corresponding one located by bushing D, 
was identical with that employed in the case of holes A 
and B, except that the lower member of the gage was re- 
moved for the grinding operation. The sections of the slot 
profile which have 0.2700 inch radii h and g, Fig. 1, were 
checked up by the use of a stepped plug having % inch 
and 0.540 inch diameter steps. 

The section of the cam slot determined by the radii 
located by bushings # and F, Fig. 2, were next ground. 


Machinery 


Fig, 5. Gage Blank mounted on Plate Ready for Grinding Operation 


and lapped bushing, having a central hole 0.125 inch in 
diameter. After inserting the bushings in the master plate, 
the latter was given a final inspection. 


Grinding the Gage Slot 


The gage itself was made in two pieces, as shown in 
Fig. 3. The cam slot outlined was laid out or scribed with 
a height gage and dividers, after which the slot was roughed 
out, leaving webs # at each end, as shown in Fig. 4. The 
dowel-pin holes shown at G@ were drilled, and the fastening 
screw holes H counterbored, after which the gage was 
heat-treated to obtain a glass-hard surface. The dowel-pin 
holes were then lapped, and the edges of the plate ground 
so as to form a good fit at points J, Fig. 6. A 36-inch plate 
P, Fig. 5, % inch longer and % inch wider than the gage 
blank, was next procured. The gage blank was assembled 
on this plate, and secured by screws inserted in the counter- 
bored holes H. Before fastening the blank to the plate, 
the outline of the slot was scribed on the plate, and this 
section cut away to permit the grinding wheel to pass 
through the work. 

The plate with the work doweled in place was next at- 
tached to the faceplate of the bench lathe, the hole corres- 
ponding to bushing A, Fig. 2, being accurately centered. 
After grinding the hole thus centered, the master plate 
shown in Fig. 2 was placed on the work, a stepped plug 


‘having common centers. 


| 


Fig. 6, Completed Reference Gage for Cam Slot 


Only two settings of the work on the faceplate were required 
for these grinding operations, as the sections ground on the 
upper and lower members of the gage were located by radii 
In these grinding operations it 
was necessary to grind away the webs indicated at Z, Fig. 4. 
This was readily accomplished by keeping the wheel in 
good condition by frequent dressings with a diamond or a 
piece of carborundum and making no attempt to crowd the 
wheel. 
In grinding the top and bottom surfaces Z and M of the 
cam slot (see Fig. 6), bushing X of the master plate, shown 
in Fig. 2, was made to serve as a pivot bearing, so that the 
work could be swung through the required are. In the 
final grinding operations, the work was relocated on centers 
corresponding to bushings @ and D and the corners of the ; 
lower part of the slot, at N, Fig. 6, were ground to the re- 
quired radius. After this was done, a piece of cold-rolled 
steel 144 inch in diameter, held in a drill chuck, was used | 
as a lap in finishing the slot to a perfect plug fit at every 
point. 
While a gage of the type referred to could be made in 
various ways, the method here described has been thor-- 
oughly tried out and has proved satisfactory. This gage 
is in use at the present time in the plant of a manufacturer 


in the Middle West who demands the best in machinery 
and tools. . 
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Cutting Teeth of Helical Gears on Hobbing Machines and Gear Shapers 


By FRANKLIN D. JONES 


EARING commonly known as helical or spiral gearing 
S is usually cut by some generating method, although 

milling machines are sometimes used, especially when 
such gears are not required in quantity. Large helical gears 
particularly in the herringbone form, may also be cut on 
planers of the form-copying type and by the end-milling 
process. The most common generating method employed 
is that of hobbing, but the shaping or planing processes are 
also used in many shops. Before dealing with these gener- 
ating methods, the terms used to designate helical gearing 
will be considered to avoid misunderstanding, since different 
names are often applied to the same general classes of 
gearing. ; , 

In the first place, helical gears are commonly known as 
spiral gears, although the teeth are helicoidal like a screw 
thread and not of spiral form; the name helical, however, 
is being used increasingly. Helical gears are applied in dif- 
ferent ways, and various terms are used to designate them. 
For instance when helical gearing is used to connect par- 
allel shafts, the term “twisted spur gear” is sometimes used, 
because the gearing in this case serves the same general 
purpose as ordinary straighttooth spur gearing. This re- 
lates to the use of 
single helical and not 
the double-helical or 
herringbone gearing. 
When helical gearing is 
used to connect shafts 
located at an angle, the 


ceri - helical’’ or 
“spiral” is commonly 
applied, both terms 


being extensively used. 
Both of these general 
classes of gearing have 
helicoidal teeth, and the 
principles underlying 
the methods of cutting 
them are similar, but 
the tooth action (when 
the gears are running 
together) is quite dif- 
\ferent, and so also are 
the functions of the 
gearing. Thus, twisted 
spur gears are used to 
connect parallei shafts 
Figs 1. 


° 


Cutting a Helical Gear on a Hobbing Machine 


smoother action than can be obtained with ordinary spur 
gears. On the other hand, helical gearing is frequently 
used as a convenient means of transmitting motion between 
shafts that are located at an angle and not in the same 
plane. The foregoing applications of the terms given do 
not represent standard usage, as there is no standardization 
of these terms. By way of illustration, some treatises on 
gearing designate gears for parallel shafts as helical gears 
instead of twisted spur gears, and those for shafts at an 
angle as spiral gears. When parallel shafts are connected 
by gearing having both right- and left-hand helical teeth, 
the terms “herringbone” or “double-helical” gears are com- 
monly used, the former being more common. 


Cutting Helical Gears by the Hobbing Process 


Gear-hobbing machines are very efficient for cutting heli- 
cal gears, and are widely used for this class of work as 
well as for spur gears. Many machines are used for cutting 
both spur and helical gears. The general method of cutting 
helical gears by hobbing is practically the same as cutting 
spur gears, after the machine is properly geared and ad- 
justed. The angular position of the hob must be determined 
with reference to the 
helix angles of both 
the hob and the gear 
to be cut, and the ma- 
chine must be geared 
to generate helical teeth 
having the required 
helix angle with re- 
lation to the axis. 
When the machine is 
at work, the hob has a 
feeding movement par- 
allel to the axis of the 
gear, and, ordinarily, 
all the teeth are finished 
during one passage of 
the hob. 

The principle govern- 
ing the generation of 
helical gears by hob- 
bing is illustrated by 
the action of a helical 
pinion meshing with a 
rack, as embodied in 
the well-known Sellers 
planer drive. When 9 
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Cutting a Right-hand Gear with a Right-hand Hob—Number of 
Teeth 83, Angle 7 Degrees 


Fig. 2. 


helical gear is to be cut with a hob, the latter is set at 
such an angle that its teeth, as they come around to the 
cutting position, coincide with the teeth of an imaginary 
rack in mesh with the revolving gear. Fig. 1 shows the 
cutting of a helical gear by hobbing. The hob, set at the 
proper angle, begins cutting at the top of the blank, and 
the slide carrying it feeds downward, parallel to the axis 
of the gear being cut, thus forming all the teeth at one 
passage of the hob. Fig. 4 shows a machine cutting two 
pinions at the same time. Both of these views are from 
the plant of the R. D. Nuttall Co., Pittsburg, Pa. 

In cutting a spur gear with a single-threaded hob, the 
number of revolutions of the hob for each revolution of the 
gear equals the number of teeth in the gear, but in cutting 
helical gears, the ratio of the change-gears on the machine 
is affected not only by the number of teeth in the gear to 
be cut, but also by the lead of the teeth, the relation between 
the hand of the hob and the gear, and the rate of the hob 
feeding movement. The formation of helical teeth, as the 
hob feeds across the gear blank, is accomplished by acceler- 
ating or retarding the motion of the work-table. The prin- 
ciple will be made clear by comparing the hobbing of spur 
and helical gears. 

Suppose, for example, that a single-thread hob were used 
for cutting a forty-eight-tooth spur gear; in this case the 
work-table would make just one revolution to forty-eight 


Cutting a Left-hand Pinion with a Right-hand Hob—Number 
of Teeth 14, Angle 7 Degrees 


Fig. 3. 


revolutions of the hob. Now, assume that a left-hand spiral 
gear with forty-eight teeth is to be cut with a left-hand hob; 
then it would be necessary for the table to revolve some- 
what faster than for a spur gear with the same number of 
teeth. It is this acceleration or increase of rotary motion 
of the table, as compared with the rotation for cutting a 
spur gear, that causes the hob, as it feeds across the blank, 
to develop helical teeth. 

In some cases, however, the motion is retarded instead 
of being accelerated, since this depends upon the kind of 
hob used. In cutting a left-hand gear with a left-hand hob, 
or a right-hand gear with a right-hand hob, the table re 
volves at a faster rate than it would in cutting a spur gear 
having the same number of teeth. On the contrary, in 
cutting a gear of opposite hand, the rotation is retarded in 
order to secure the same effect in generating the helical teeth 
The plan is to gear the machine so that the table will either 
gain or lose one complete turn during the time required for 
the hob to feed a distance equal to the lead of the gear 
being cut. In actual practice, of course, the total feeding 
movement is usually only a small part of the lead, since 
the latter represents the distance that a tooth would ad- 
vance if it made a complete turn about the gear. [For in- 
formation on the calculating of change-gears for hobbing 
helical gears, see MACHINERY’S ENcyYCLopepiA, Vol. III, pages 
363 to 367, inclusive]. 


Fig. 4, 


Cutting Two Helical Pinions at the Same Time 


Fig. 5, Cutting Timing Gears on a Horizontal Hobbing Machine 
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Fig. 6. Machine arranged for cutting Helical Ring Gears Fig, 7. Cutting Helical Gears made of Chrome-nickel Steel 


Angular Position of Hob for 
Cutting Helical Gears 


the “end angle.’ When a 
right-hand hob is used for a 
left-hand gear or vice versa, 
the hob spindle is inclined 
an amount equal to the sum 
of the gear and hob angles. 

When a hob has the same 
angle as the gear to be cut, 
and the hob and gear are of 
the same hand, the hob spin: 
dle is set in the horizontal 
position. This agrees with 
the rule just given, since the 
result of subtracting one 
angle from the other equals 
zero. 


The angle at which the hob 
is set for cutting helical 
gears depends upon the helix 
angle of the gear and the 
angle of the hob itself. When 
a right-hand hob is used for 
a right-hand gear, or a left- 
hand hob for a_ left-hand 
gear, the hob spindle is 
inclined from the horizontal 
position an amount equal to 
the difference between the 
angles of the gear and hob. 
The helix angle of the gear 
is measured from the axis, 
and the helix angle of the 
hob (which should be stamp- 
ed on it to avoid measure- 


Selection of Hobs for Cutting 
Helical Gears 

Hobs for helical gears are 

selected according to the 

ment and _ calculations) is normal diametral pitch  in- 

measured from a plane per- stead of the “real” diametral 


pendicular to the hob axis pitch. The latter is the quo- 
and is often referred to as Fig. 8. Helical Gear Shaper of Vertical Design tient obtained by dividing 


* 
Fig. 9. Cutting Gears having a Large Helix Angle Fig. 10, Hobbing Gears of 70-degree Helix Angle 
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Fig. 11. 


the number of teeth by the pitch diameter, as for spur 
gears. The normal diametral pitch is found by dividing 
the real diametral pitch by the cosine of the helix angle 
of the gear. 

Whether the hob should be right-hand or left-hand de- 
pends upon the gear. As a general rule, it is advisable 
to use right-hand hobs for right-hand gears, and left-hand 
hobs for left-hand gears, particularly when the gear is to 
have teeth of large helix angle. The reason that the hob 
and gear should be of the same hand for large helix angles, 
is that the hob has a better cutting action relative to the 
work, the direction of cut being against the rotation of the 
gear blank. When the helix angles are not large, a hob 
may be used interchangeably for either right- or left-hand 
gears. 


Examples of Helical Gear-cutting by the Hobbing Process 


The application of gear-hobbing machines to the cutting 
of helical gears varying considerably in regard to size, 
pitch, and angle of teeth, will be illustrated by a 
number of specific examples from practice. Fig. 2 
shows a machine set up for cutting a cast-iron 
helical or twisted spur gear to be used for con- 
necting parallel shafts. This gear has 83 teeth 
(47.78 inches pitch diameter) of 1%, normal 
diametral pitch, a face width of 7 inches, and a 
helix angle of 7 degrees. This is an example of 
cutting a right-hand gear with a right-hand hob. 

The normal diametral pitch. or the pitch of the 
hob is determined as follows: The real diametral 
pitch equals 83 + 47.78 =1.737. The cosine of 
the helix angle of the gear (7 degrees) is 0.99255; 
hence the normal diametral pitch equals 1.737 
+ 0.99255 =1.75. Therefore, a hob of 1% dia- 
metral pitch should be used. This hob is the 
same as would be used for spur gears of 1% 
diametral pitch, and it will cut any spur or helical 
gear of that pitch regardless of the number of 
teeth, provided 1% is the diametral pitch of the 
spur gear and the normal diametral pitch of the 
helical gear. 

The gear shown in Fig. 2 is mounted between 
stepped flanges on the work-arbor, and there are 
two drivers bolted to the work-table to prevent 
any movement of the gear relative to the table 
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Horizontal Type of Machine cutting Two Helical Gears simultaneously 
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as it revolves. The outside supporting column 
has been removed from the machine for this 
operation, and the thrust of the cut is taken by 
two rim rests located below the gear rim on the 
cutting side. This gear is finished at a single 
passage of the hob. 

The machine steel pinion shown on the machine 
in Fig. 3 runs with the 83-tooth gear just referred 
to. This pinion has a pitch diameter of 8.06 
inches, and 14 teeth with an angle of 7 degrees. 
This is an example of cutting a left-hand pinion 
with a right-hand hob. ‘It will be noted that the 
hob inclines more than when cutting the mating 
gear. This is because the pinion and hob are of 
opposite hand, and consequently the inclination 
must equal the sum of the gear and hob angles. 
The diameter of the pinion is too small to permit 
using a rim rest to take the thrust of the cut, 
so the upper end of the work-arbor is supported 
by the column and arm, as shown. The same 
gearing is used for controlling the lead or angle 
as is employed for cutting the mating gear, the 
only change necessary being in the “dividing” 
gears for the number of teeth. 

The helical ring gear illustrated in Fig. 6 is 
made of bronze, and has 54 teeth of 24% normal 
diametral pitch, with a helix angle (measured 
from the axis) of 5 degrees 45 minutes. The left-hand 
gear shown on the machine (as well as right-hand gears) 
is cut with a right-hand hob. The gear rests upon three 
supports bolted to the work-table, and is held in a central 
position and clamped, to prevent slipping, by a cast-iron 
plate located on top of the gear. The three examples re- 
ferred to represent work done on hobbing machines made 
by the Newark Gear Cutting Machine Co. 

The hobbing of helical gears made of chrome-nickel steel 
is illustrated in Fig. 7. These gears have 22 teeth of 3 
pitch and 7% degrees angle. The face width is 6 inches, 
and the cutting time thirty minutes. This is an example 
of work done on one of the Gould & Eberhardt machines. 
Another helical gear-hobbing operation on a machine of 
the same make is shown in Fig. 9. These gears are made 
of chrome-vanadium steel, and have a pitch diameter of 
334 inches, and a face width of 1 inch. They are used for 
driving the speedometer shaft of an automobile. This is 
an example of cutting helical gears having a large helix 


Cutting a Small Helical Pinion of 45-degree Angle 


Fig. 12, 
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angle. Fig. 10 shows a Farwell machine hob- 
‘bing helical gears having a 70-degree angle. 
Other gears of 20-degree angle are shown on 
the base of the machine. 

The hobbing of an automobile timing gear on 
a Brown & Sharpe machine is shown in Fig. 5. 
The gear is held rigidly between two heavy 
disks or plates, which extend out as far as 
possible without interfering with the hob. These 
gears must be cut very true, and all chattering 
eliminated, so that a rigid support is essential. 
On this machine the slide carrying the hob feeds 
along horizontal ways of the main bed (instead 
of feeding vertically, as on the other machines 
previously referred to) and the work-spindle is 
horizontal. 

Examples of work on Lees-Bradner machines 
are illustrated in Figs. 11, 12 and 14. Another 
automobile timing gear job is shown in Fig. 11, 
two gears in this case being cut together. This 
machine is another design having a horizontal 
work-spindle; the feeding movement, however, 
is not applied to the hob-carrying slide but to 
the slide that supports the work. The small 
left-hand helical pinion, Fig. 12, has six teeth of 12 normal 
diametral pitch, a 45-degree angle, a pitch diameter of 
0.707 inch. The cutting time for this job is 3.6 minutes. 
The machine illustrated in Fig. 14 is engaged in hobbing 
a gear of steep angle, the teeth inclining considerably rel- 
ative to the axis. : 

Fig. 15 illustrates a method of holding a helical gear 
blank on a Lees-Bradner machine. The diameter of this 
blank is 6 inches, and the width % inch. As the hole in 
the center of the gear is very small, the arbor is used for 
centering purposes only. The gear is clamped by the rim 
between sleeve A and plate B. The bolt holes in this 
clamping plate (see end view) have a key-hole shape, so 
that the plate may be removed by simply turning it about 
30 degrees. This arbor provides a very solid, accurate 
means of supporting the gear, and is not subjected to 
stresses due to tightening the clamping nuts. The small 
end of the arbor is supported by the machine center, and 
the opposite end has a taper shank that is inserted in the 
machine spindle. A draw-in rod screws into the inner 
end of the taper shank. 


Fig. 14, 


MACHINERY 


Fig. 13. 


Cutting a Helical Gear having Teeth of Very Large Helix Angle 


449 


if ie “ 
Pos MACHINERY 


Cutting Helical Gears on a Shaper of Horizontal Design 


Cutting Helical Gears by Generating on Machines of Planer 

or Shaper Type 

A Bilgram machine arranged for cutting helical gears is 
shown in Fig. 13. The action of this machine in cutting 
spur gears has been explained in a former article (see 
April, 1922, Macuinmry, page 646), and it operates on the 
same principle when cutting spiral gears. The motions 
for generating the spiral teeth may be compared with the 
well-known Sellers drive for planers. Thus, the gear being 
cut represents a spiral pinion, and the tool corresponds to 
one tooth of a rack. If the pinion were in mesh with a 
rack and revolving, the relative motions between the rack 
and pinion would be the same as the relative motions of 
the cutting tool on this machine and the gear being cut. 

When the machine is at work, the gear blank indexes 
during each return stroke of the tool (which is lifted to 
clear the gear), thus bringing the next tooth space around 
to the cutting position. Inasmuch as the tool is slowly 
traversed laterally, the indexing movement is increased 
enough to compensate for this lateral travel, and all the 
teeth of a gear are formed while the tool passes from one 
side to the other. The traversing and indexing 
are controlled by change-gears. The work-hold- 
ing head is set to agree with the helix angle of 
the gear being cut. 

The Fellows helical gear shaper generates 
tooth curves, but the action is different from the 
Bilgram machine just described. Instead of 
rolling the gear blank in contact with a tool 
representing a rack tooth, the cutter used re- 
sembles a helical gear and has a rotary move- 
ment in unison with the gear blank being cut, 
the principle of operation being similar to that 
of the shaper for spur gears. Fig. 8 shows one 
of these machines cutting a helical gear and 
operating, in this particular case, with a push 
stroke. 

The cutter teeth have the same lead and pitch 
as the gear being cut, and as the cutter is 
reciprocated vertically it is given a twisting or 
turning movement so that the cutting teeth 
follow a helical path corresponding to the teeth 
of the gear. This turning motion is controlled 
by a positive helical guide made up of two main 
sections. One section is attached to the top of 
the cutter-spindle, and the mating guide is 
secured to the enlarged hub of a worm-wheel 
through which the cutter-spindle is rotated in 
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unison with the gear. This helical guide has the same 
helix angle as the gear to be cut, and a separate one is 
required if the machine is to be used for cutting a different 
helix angle. 

This machine is intended for cutting gears of the same 
angle in large quantities and may be used continuously 
on one size of gear; then only one pair of helical guides 
is required, one being for right-hand and the other for left- 
hand gears. The cutter used for a right-hand gear has a 
left-hand helix. The work is withdrawn from the cutter 
on the return stroke by a relieving mechanism acting on 


GEAR BLANK 
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Fig. 15. Method of holding Helical Gear Blank on a Lees-Bradner Machine 


the work-holding apron, thus preventing any dragging action 
over the tooth surfaces. In view of the fact that this helical 
gear shaper is similar to the spur gear shaper described 
in a preceding article, except for changes that give the 
cutter-spindle a helical or twisting motion, the machine 
itself will not be referred to in greater detail here. 
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CUTTER GRINDING ON A PRODUCTION 
BASIS 


By DONALD A. HAMPSON 


It is seldom that more than one cutter or one set of dup- 
licate cutters can be ground without readjusting or chang- 
ing the grinding machine set-up. Frequent changes in the 
set-up are made necessary by the variety of cutters used 
and by the change in form that every cutter undergoes 
when subject to wear. Under these conditions it is not 
surprising that but few manufacturers have attempted to 
place their cutter grinding on a production basis or to con- 
sider it in the same light as regular production work. 

In small well-organized plants one skilled workman, pro- 
vided with a cutter grinding machine of the universal type, 
may be able to handle all the cutter grinding, while in the 
larger plants several workmen operating a variety of cutter 
grinding equipment may be required. In the latter case, it 
is an advantage to give all the cutters of a certain kind or 
type to one man, those of another type to the next man, 
and so on. With this plan, the total number of changes in 
set-up made by each workman will be considerably less than 
if the cutters were given out indiscriminately. A further 
Saving in time can be made if the cutters of each type are 
grouped according to size, so that as many cutters as pos- 
sible can be sharpened without materially changing the 
grinding machine set-up. 

The standardization of taper shanks and threaded arbors 
will generally prove a distinct advantage. It should also be 
borne in mind that two sizes of milling machine arbors are 
generally sufficient for ordinary purposes, the sizes usually 
employed being 1 and 11% inches in diameter. The use of 
more than two sizes of arbors lessens the degree of inter- 
changeability of cutters and requires more equipment for 
the cutter grinding machines. It also results in an unneces- 
sary waste of time in changing set-ups. 


MACHINERY 


wheel. 


February, 1923 


The advantage of having all cutters in duplicate, when 
possible, should not be overlooked. This is an important 
factor, not only from the milling machine production view- 
point, but also from the viewpoint of efficiency in cutter 
grinding. In many cases it is simpler and quicker to make 
an out and out change in the grinding machine set-up than 
it is to make the various adjustments necessary in using the 
universal type of cutter grinding fixture. 

It is possible in many cases to put cutter grinding on a 
production basis by replacing the universal type of fixtures, 
which require many adjustments and “cut-and-try” methods, 
with simple grinding fixtures of the type illustrated. It will 
be noted that the cutter-holding arbor is tilted at an angle 
te give the correct clearance or taper to the sides of the 
cutter teeth. This particular fixture is designed for use in 
sharpening straddle milling cutters. Bushings may be used 
to adapt this fixture for holding cutters having arbor holes 
of different sizes. A tongue on the base B locates and holds 
the fixture in place on the grinding machine table. 

In making a set-up with the fixture shown, the operator 
first clamps the base B in place on the table and puts the 
cutter over the post A. The grinding machine table is then 
locked and the correct indexing finger inserted. There is 
no chance for error in setting up this fixture, and the sharp- 
ened cutters will have an exact predetermined side clear- 
ance. Fixtures made on this principle can be _used for 
nearly all kinds of milling cutters, on grinding machines 
that are equipped with either cup or plain disk grinding 
wheels. 

When a surface grinding machine or, in fact, any type of 
grinding machine is used for cutter grinding, the adjust- 
able members that are required to be in fixed positions 
during the grinding operation should be firmly set in place 
by taper pins. In short, the arrangement should be such 
that the machine can be changed from one set-up to another 
with the least possible number of adjustments. Ordinarily 
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Fixture for Use in grinding Straddle Mills 


the change in set-up should affect only the index-finger, 
work-holding fixture, and head or bed of the machine. The 
only additional adjustment left for the workman is that of 
bringing the cutter into proper contact with the grinding 
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* * * 

Stainless steel has been found quite suitable for several 
purposes in internal combustion engines. Inlet and exhaust 
valves are now made from this material, and in at least one 
case it has been employed for piston-rings and for the bolts 
and nuts of exhaust pipes and mufflers. Stainless steel is a 
cobalt-chrome alloy which is less susceptible to corrosion 
when subjected to extreme temperatures than other steels. 
The best results are obtained when the objects made from 
it are polished to a very high degree. 
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Knuckle-joitt Embossing Presses 


By N. T. THURSTON : 


NUCKLE-JOINT power 
K presses are used ex- 
tensively for emboss- 
ing coins, medallions, and 
other intricate forms, as well 
as for lettering or embossing 
that requires a large amount 
of pressure for a compara- 
tively short time. Because of 
their use for this class of 
work these presses are often 
termed ‘‘coining”’ presses. 
There is a demand for many 
different sizes, and conse- 
quently these machines are 
built in over-all heights of 
from 5 to 20 feet, weighing 
from 6000 to 150,000 pounds. 
The smaller sizes are not 
geared, while the largest are 
double-geared and are rein- 
forced with vertical tie-rods. 
shrunk in place to insure 
strength and rigidity. The 
way in which these tie-rods 
are used was described in the 
article “Utility of Single- 
action Straight-sided Presses,” 
which appeared in February, 
1922, MACHINERY. 

In the knuckle-joint emboss- 
ing press, the slide is oper- 
ated by two knuckle arms, the upper end of.the top arm 
being attached to a bearing held stationary in a vertical 
plane by the frame. The knuckle arms are actuated by a 
crankshaft at the rear of the press, which is connected by 
a link to the joining ends of the knuckle arms. By this 
arrangement the arms are moved in and out relative to the 
frame as the crankshaft revolves. When the arms are 
straightened, the slide is forced down with a constantly 
increasing pressure on the work until the end of the stroke 
is reached. The increasing pressure is due to the fact that 
as the knuckle arms are straightened, the vertical move- 
ment of the slide is small, compared with the horizontal 
movement of the knuckle. 
The longer the knuckle arms, 
the greater the difference in 
the two movements near the 
end of the stroke, and con- 
sequently the greater the 
pressure exerted. When the 
knuckle arms are pushed out 
as the crankshaft completes a 
revolution, the slide is again 
raised. 

While an enormous pres- 
sure is exerted by the knuckle 
joint embossing press, this 
pressure is unlike an equal 
force obtained from the im- 
pact of fast-acting machines, 
such as drop-hammers and 
other types of power presses. 


Fig, 1. Knuckle-joint Press forming an Automobile Frame Connection 


In comparison with other 
power presses, the knuckle- 
joint press gives a force simi- 
lar to a squeeze, as distin- 
guished from a sharp blow. 
It is this slow increasing 
pressure that distinguishes 
the knuckle-joint press from 
other types. Such a pressure 
enables the metal to flow 
under the force of the punch, 
and fine intricate embossing 
is possible. An equal pres- 
sure in the form of a sharp 
blow would not give the metal 
the same opportunity to enter 
the delicate markings of the 
die, and for this reason a 
slower pressure is essential. 
It allows the metal to form 
over sharp edges and into 
curves, where a quicker-act- 
ing force would cause it to 
crack and tear. 

A 2500-ton double-geared 
knuckle-joint embossing press 
in operation on the frame 
connection of an automobile 
is illustrated in Fig. 1. This 
operation forms. the inner 
edges of the part upward. 
j The stock is hot-rolled pick- 
led steel, 3/16 inch thick. The slide is shown in position 
near the top of the stroke, with the arms of the knuckle 
brought close together, and it will be seen that the joint 
extends out from the press like a crooked finger. When 
the joint is in this position, the press has comparatively 
little power. The handwheel directly above the knuckle is 
used for adjusting the position of the slide relative to the 
bed of the press. The range of adjustment is slight, being 
only a few inches. An electric motor mounted on a bracket 
at the top of the machine is direct-connected to the pinion 
of the first set of gears. 

At the right-hand side of the machine is a compressor 
belonging to an equipment 
used to exert hydraulic pres- 
sure on the water expansion 
dies with which the press is 
provided. The small gear 
just below the large driving 
gear is also part of the 
hydraulic equipment, and 
causes the press to stop at 
the bottom of the stroke long 
enough for the water pressure 
to be exerted on the part 
being formed. Then, when 
the operator again trips the 
press, the slide is raised to 
the top of its stroke, where 
it is stopped by the gearing. 
The operator is able to con- 
trol the press at any point in 


Fig. 2, Examples of Intricate Work produced on Knuckle-joint 
Embossing Presses 


452 


the stroke by means of a hand-lever connected to a friction 
clutch at one end of the driving shaft. 

The three parts shown in Fig. 2 are representative of 
work done to the best advantage by knuckle-joint embossing 
presses of various sizes. The part at A is a hinge pressed 
from 3/16-inch sheet brass. The blanking, piercing, and 
curling of the hinge are done in inclinable presses, and the 
forming and embossing are done in one operation on a 
knuckle-joint embossing press. The ornamental drawer plate 
shown at B is a still more intricate piece. This part is 
embossed, without annealing, in one operation on a knuckle- 
joint press. Although these parts require sharp and dis- 
tinct lines, the finest type of work performed on presses of 
this type is the coining of money. On a silver dollar the 
metal is forced into impressions of hair-line depth, and an 
enormous pressure is required for a very limited portion of 
the stroke. The work of knuckle-joint presses can often 
be fed to the die from a hopper and automatically removed 
after the operation. By such an arrangement high rates 
of production are possible without danger to the operator. 

This article was written in collaboration with the Acklin 
Stamping Co., of Toledo, Ohio. 
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TWO DRILL JIG DESIGNS 


By EDWARD HELLER 


Production costs were considerably lessened in the manu- 
facture of two simple parts, by means of the drill jigs de- 
scribed in the following: The jig shown in Fig. 1 was 
designed to facilitate drilling the %-inch hole in part A, in 
the proper location relative to the shoulder. This part is 
produced in a screw machine from \4- by 34-inch stock; in 
this operation the large end is left square and rather rough. 
The jig consists mainly of a cold-rolled steel body B, bushing 
plate C, drill bushing D, clamp #, and clamping screw G. 
The bushing plate is doweled to the body so as to maintain 
the required distance Y, and is held to it by means of ma- 
chine screws. Clamp £ is held in a recess in body B by 
means of pin F upon which it is free to slide up and down. 

When loading work in this jig as indicated by the heavy 
dot-and-dash lines in the plan view, clamp # is held in the 
lowest position. The clamp is then raised by lifting the 
head of screw G, and a slight turn is next given to the 
screw so as to tighten the clamp on the work and push it 
against the locating face of the body. The work is now 
ready to be drilled, after which screw G is again loosened 
to let the clamp drop down. The finished part is then pushed 
out of the jig from the back and a new piece inserted. 


Fig. 2. Design of Jig which insures Proper Location of the Hole in Eyebolt A 
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The jig in Fig. 2 was designed for use in drilling the 
eyebolt shown at A. This eyebolt is produced in a screw 
machine. A straddle-milling operation follows the screw 
machine work and brings the bolt to the form illustrated, 
except for the hole. As the hole is rather large for the 
amount of metal surrounding it, the jig was designed with 
a V-block which locates the work from the outside of this 
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Fig. 1. Jig designed for Use in drilling the %-inch Hole in Part A 


end and insures that the hole will be drilled central with 
respect to the end. 

In loading the eyebolt in this jig, push-rod B is with- 
drawn by pulling on screw C and swung at right angles to 
the position it occupies in the illustration. Bearing D 
swivels to permit this. The shank of the eyebolt is next 
inserted in hole £ of the push-rod, after which the latter is 
swung back again and pushed forward to bring the head 
of the eyebolt in contact with V-block F. The V-block is 
held between bushing plate H and body J. When the work 
has been brought against block F, the screw is given a slight 
turn, which causes its conical point to force pin L upward 
against the bearing surface of swivel D. This is occasioned 
by having the spot in the pin drilled slightly above the 
center line of the screw. The movement of pin Z serves 
to lock the push-rod in position (for a more detailed de- 
scription of the pin action, see the article entitled “Adjust- 
able-plunger Stops for Fixtures,” which was published in 
October, 1922, MacHINERY). By this arrangement no undue 
pressure is exerted on the eyebolt. 

After the operation, screw C is loosened 
and rod B is withdrawn and swiveled to 
permit replacement of the work. In case 
the eyebolt sticks between the bushing plate 
and the body, it may be forced out by push- 
ing against the outer end of knock-out rod 
M with one hand. The spring on the knock- 
out rod normally holds the opposite end in 
a recess in block F. 

There is one point that should be observed 
in designing jigs of the type described; 
width X, Fig. 1, of the slot in which the 
work rests and the thickness of V-block F, 
Fig. 2, should be about 0.010 inch greater 
than the thickness of the work. This al- 
lowance should be proportioned in the ratio 
of about 4 to 6 above and below the work, 
respectively. Both jigs were designed for 
drilling about 4000 pieces. If the required 
production had been larger, it might have 
been ‘advisable to provide a tool-steel button 
at the point where the drill comes in contact 
with the body of the jig. 
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Making Gears on the Punch Press 


By FRANK LUX 


methods of manufacturing certain classes of gears when 
the work is of a suitable size and design. The rapidity 
with which work can be produced in this way is remark- 
able. Most manufacturers of adding machines, typewriters, 
cash registers, etc., make the gears entering into the con- 


Pe punch press offers one of the most economical 


struction of their product by this method. Not only is the . 


punch press one of the cheapest machine tools to operate, 
but when compared with a gear-cutting machine, its upkeep 
is also much less. Thus gears may be produced on the 
punch press at a fraction of the cost involved by other 
methods. 

The main initial cost in setting up a press for producing 
gears is the expense of the dies. However, a well designed 
and properly constructed set of dies will produce over 100,000 
gears, provided the material from which the gears are 
punched is not hard enough to cause the dies to wear rapidly. 
The labor cost of operating punch presses is very small. 
In considering the adaptability of a product to this manu- 
facturing method, there are three points to be analyzed: 
(1) The material from which the gears are to be produced; 
(2) size and design of work; and (3) accuracy required. 


Three Factors Governing the Adaptability of Gears to Punch 
Press Manufacture 


The most suitable materials from which gears may be 
punched are good grades of punching steel, which generally 
run soft, medium, or hard. Soft steel, as a rule, is likely 
to tear in punching, with the result that the gears have 
rougher edges than when produced from medium or hard 
steel. 
is difficulty in maintaining the cutting edges of the punch 
and die. However, the material to be punched may be an- 
nealed before stamping and rehardened after the operation. 
A cast-iron gear cannot be successfully machined by means 
of dies, and neither can brass nor aluminum castings, even 
though both brass and aluminum flat or strip stock can be 
blanked satisfactorily. 

It is impossible to give hard and fast rules regarding the 
maximum size of gears that can be produced; this must be 
decided mainly from experience. In the opinion of the 
writer, the maximum thickness of metal that can be success- 
fully punched ranges from 5/16 to % inch, the exact thick- 
ness depending on the over-all diameter of the gear. It is 
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Fig. 1. Typical Examples of Gears that may be manufactured by 


the Use of Punches and Dies 


On the other hand, if the material is too hard, there’ 
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Fig, 2, (A) Gear for which Dies were designed; (B) Appearance 


of the Stock as it is fed through the Blanking Die 
possible to obtain smooth and uniform teeth with metal of 
a thickness up to this maximum range. : 

The pitch of the teeth does not have to be considered to 
any great extent; however, it is best not to attempt to blank 
gears, say, 34 inch thick, having fine-pitch teeth, because the 
load on the punch and die would be likely to strip the teeth. 
The size of the hole in a gear also determines the possibility 
of producing the work in a die. It would not be advisable 
to attempt to produce a gear of say, 24 pitch, 1 inch diameter, 
Y inch in thickness, having a %-inch hole at the center, 
because experience shows that the pressure applied when 
blanking, would twist the gear out of shape, and would 
cause the cutting edges of the punch and die to become 
rounded. ji 

As it is possible to maintain accurate limits on die work, 
not much trouble is encountered in manufacturing gears to 
the required accuracy by this method. The greatest diffi- 
culty in maintaining accuracy arises from the material that 
is used. There is generally a difference in the hardness of 
the stock, and this affects the size of the blank to a certain 
extent. However, the variation is small, and in most cases 
the size will be within the required limits of accuracy. If 
the important dimensions of a gear are held to a tolerance 
of 0.0005 inch, the gear can be successfully produced. It is, 
of course, necessary to regrind the faces of the punch and 
die occasionally in order to produce the work within the 
required limits. The average tolerance specified on punched 
gears is about 0.001 inch. 


Cost of Punching Gears 


After it has been determined that a gear may be satis- 
factorily produced by the punch press, it must be estimated 
whether the quantity to be manufactured will be sufficiently 
large to warrant the expense of making a set of dies. Ob 
viously, it would not be advisable to construct dies for a 
comparatively small quantity of gears, because the cost per 
part would probably be prohibitive. The approximate cost 
per piece of producing gears on a punch press may be de- 
termined by dividing the cost of the die by the estimated 
number of parts which can be produced by it, and adding 
the labor and overhead costs. 
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For example, if a gear such as shown at A, Fig. 2, is to 
be produced in 100,000 lots, and the set of dies costs $1000, 
the tool cost per piece is one cent. Now, assuming that a 
time study shows that a gear can be produced in one minute, 
and allowing 90 cents per hour for labor cost, the labor cost 
per gear would be 1.5 cents. An allowance must also be 
made for the cost of regrinding the punch and die faces as 
they become dull, and assuming that ten regrinds at $2 
each will be required in manufacturing the entire lot, the 
total cost for this item would be $20, or 0.02 cent per gear. 
Adding the three items, the total cost per gear, not includ- 
ing the cost of material or overhead charges, is found to be 
2.52 cents. If the die is properly designed and made, the 
cost of repairs will not be worth considering. 


Method of Production 


The procedure in manufacturing gears on a punch press 
is to employ a progressive 
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shaving later. Teeth D are then blanked, after the stock has 
been moved sufficiently to the left to bring the center of 
the punched hole in alignment with the center of the punch 
used in blanking the teeth. The appearance of the stock 
after the gear has been removed is shown at #. 

It is necessary to allow a width of stock between each 
blanked hole and the edges of the strip, about equal to the 
thickness of the blank. A similar amount of stock should 
be allowed between the blanked holes. In this instance, the 
strip must be 1% inches wide to provide the proper amount 
of stock between the blanked holes and the edges of the 
strip, and the center-to-center distance between the blanked 
holes must be 134 inches. The latter dimension makes it 
possible to determine the length in which the strips should 
be supplied in order to avoid unnecessary scrap loss. 

In designing a progressive blanking die, particular care 
should be taken to obtain proper alignment between the 

punch and die members, be- 


blanking die to blank the | : 
gear and pierce a hole through 

its center, and then use a 
shaving die to smooth the 
contour of the teeth and the 
hole to the required accuracy. 
Various styles of gears can 
be produced by means of dies, 
the most common form being 
a flat gear having a hole at 
the center but no projecting 
hub. Fig. 1 shows a number 
of typical examples. 

At A is shown a flat gear 
having a hub fastened to it 
by means of three rivets. 
This hub is fitted into the 
gear blank after the blank 
has been finished. At B is 
shown a _ similar example 
with the exception that the 
hub is integral. In this case 
the hub is first produced on 
a screw machine, after which 
blanking and shaving dies 
are used to form the teeth 
and the hole. In some in- 
stances when a small-diam- 
eter hub is desired, it is pos- 
sible to form the work from 
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Fig. 3. 


Progressive Blanking Die which pierces the Hole at the 


cause the life of the tools 
greatly depends upon this. 
Fig. 3 shows the progressive 
blanking die designed for pro- 
ducing the gear. The stock 
is fed through the die in the 
direction indicated by the 
arrow in the plan view shown 
in the lower part of the illus- 
tration. 

Before blanking the first 
gear, the strip is fed until the 
end reaches the point indi- 
cated by the dotted line A. 
The ram of the press is then 
brought down and the center 
hole of the gear pierced. The 
strip is then advanced until 
the front end reaches posi- 
tion B, when the press is 
again brought into action and 
the gear blanked out. From 
the sectional view it will be 
seen that the hole of the gear 
is pierced by a punch C at- 
tached to the same holder as 
the blanking punch D. The 
blanked gear falls through 
the opening in die-block Z£#. 
Punch D has teeth machined 
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Center of the Gear and blanks the Teeth 


flat stock as shown at C. 

Gears of this kind are blanked, drawn, and swaged prior to 
the shaving operations. It is often necessary to assemble 
gears together, and at D is shown an example of this kind, 
the two gears having their hubs produced on screw machines. 
These gears are riveted together in a manner similar to 
that employed in attaching the hub to the gear in the ex- 
ample shown at A. In addition to these examples, other 
forms of gears, such as sectors, racks, etc., may be success- 
fully produced by means of dies. 


Design of a Progressive Blanking Die 


In order to illustrate the method followed in designing 
a blanking die for punching gears, it will be assumed that 
the gear shown at A, Fig. 2, is to be produced from a me- 
dium-grade punching steel 0.125 inch thick. It will be 
further assumed that the required accuracy necessitates 
shaving 0.012 inch of stock from both the hole and the con- 
tour of the teeth. 

The first step is to determine the width of stock required, 
and then make a lay-out, such as shown at B, which indicates 
the various operations performed by the progressive die. 
It will be seen that the center hole C of the gear is pierced 
first, a sufficient amount of stock being allowed for the 


on its lower end for produc- 
ing the teeth on the work. This punch is held from turn- 
ing in the punch-holder by pin F. ; 


Locating the Stock for the Blanking Operation ~ 


In operation, the blanking punch passes through the stock 
before the piercing punch comes into contact with it. This 
will be obvious by referring to dimension X which is equal 
to the thickness of the stock. The strip is stopped at the 
right positions by means of a finger-stop, which is not 
shown because, in most cases, it is a standard equipment 
of punch presses. As there may be slight inaccuracies in the 
operation of this finger-stop, it is common practice to pro- 
vide the blanking punch with a pilot G which fits into the 
hole previously pierced in the stock, and aligns this hole 
properly for the blanking step in case the strip has shifted 
out of place. 

A stripper plate H is assembled orthe die-block to prevent 
the blanked work from sticking to the punch on the upward 
stroke of the ram. Spacing plates support the stripper 
sufficiently above the die-block to permit passing the stock 
between the stripper plate and the die-block. The stripper 
and spacing plates are assembled to the die-block by means 
of four machine screws, after being doweled in the correct 
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alignment. The die-block is beveled on the sides and held 
in a shoe by means of set-screws. The punch-holder has a 
dovetail fit in a member attached to the press ram. 

In making a die of this kind, the diemaker should be ex- 
tremely careful to align all parts correctly, and so machine 
the teeth in both the punch and the die that these members 
will fit one another properly. These parts should be made 
from a good grade of tool steel, and the die should be of 
sufficient size to prevent spreading or cracking when it is 
being hardened. There is danger of this happening if 
sufficient stock is not left around the die opening. In the 
die illustrated, 11% inches of stock is allowed all around the 
opening, and this is considered good practice for work of 
this size and shape. It would be possible to use a sectional 
die with each section taking in a certain number of teeth, 
but there is more danger of spreading and other troubles 
with a die of this kind than when the die is constructed 
from a solid piece of steel. The method illustrated of secur- 
ing the punches to the holder is probably the best, although 
in some shops a large flange is provided on the punch instead 
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Fig. 4. 


of a shank, and the punch is attached to the holder by screws. 
Such a change in design need not alter the construction of 
the other parts of this die. 


Amount of Stock allowed for Shaving 


If a part produced in a punch press is carefully examined, 
it will be found that its edges are comparatively rough, due 
to the cutting action of the punch and die. In most cases 
the punch cuts the metal through about one-third of its 
thickness and the die cuts it the same amount. The remain- 
ing one-third at the middle is torn or sheared off. The result 
of this action may be clearly seen by examining the edges 
of a punched part through a magnifying glass. As a rule, 
the metal near the edge of the part on the side nearest the 
die is smoother than near the edge on the side next to the 
punch. In order to mesh properly, it is necessary for the 
gears to have smooth tooth faces. If they were used as 
they came from the blanking die, they would only bear at 
points close to the edges and would wear rapidly, resulting 
in considerable backlash and other inaccuracies. 

The purpose of the shaving operation is to smooth the 
tooth faces, tops and roots, and the hole. It is generally 
found most satisfactory to perform this operation in two 
steps, but this depends upon the accuracy required, and in 
many cases only one shave is needed. The amount of metal 
removed by a shaving die should be proportionate to the 
thickness of the blank. With a medium-steel gear, 3/16 inch 
thick, which is shaved in one operation, the amount of stock 
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removed should be about 8 per cent of the gear thickness, 
or 0.015 inch. If there are to be two shavings, it is neces- 
sary to allow 10 per cent of the thickness, taking off two- 
thirds of this amount in the first shave and one-third in the 
second. 

The shaving operation must be performed on all materials, 
but the amount of stock removed varies with the kind of 
material. With soft steel, a smaller amount need be re- 
moved than with hard steel, and in shaving brass gears 
it is generally necessary to allow the same amount as for 
hard steel gears. The correct amount of stock to be re- 
moved is an important matter, as it is quite possible to 
remove too much on the first shave and produce surfaces 
practically as rough as the original blanked edge. Like- 
wise, the deepest ridges will not be eliminated if sufficient 
stock is not removed. In many cases, gears properly shaved 
are smoother than those produced by milling, and have 
very good wearing surfaces. 

A compound die designed to shave both the contour of 
the teeth and the hole of the gear illustrated in Fig. 2, is 
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Compound Die employed for shaving the Contour of the Gear Teeth and the Hole at the Center 


shown in Fig. 4. The work rests on blank-holder A as 
shown, being located by means of three nests B, which may 
be clearly seen in the plan view at the right. The nests are 
not shown in the sectional view. Two of these nests locate 
the gear by means of one tooth, while the third has two 
teeth. Besides providing a good means of locating the work, 
the nests hold it rigidly in position. The thickness of the 
nests should be somewhat less than that of the work; in this 
die, they are 0.100 inch thick, whereas the work has a 
thickness of 0.125 inch. 


Operation of the Shaving Die 


The upper die C shaves the work on the downward stroke 
of the press ram. When this die reaches the nests it carries 
them‘and the blank-holder downward until the bottom of 
the stroke is reached. The hole in the work is shaved by 
punch D at the same time that the contour is machined by 
the die. The blank-holder is provided with three guide pins 
E which prevent it from buckling under the pressure exerted 
by the ram. The raised position of the blank-holder is 
controlled by means of three fillister-head machine screws 
F, the blank-holder being actuated on the upward stroke of 
the ram by coil springs around these screws. 

Work sticking in die C on the upward stroke is removed 
from this member by ejector G which fits the center of the 
die and is forced downward relative to the die by means of 
coil springs. On the downward stroke of the ram the ejector 
remains stationary against the work. Die C is assembled 
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on a sub-plate H by means of a tongue and several fillister- 
head machine screws. This sub-plate, in turn, is fastened 
to the punch-holder by screws, after being properly aligned 
by means of a counterbored hole and dowel-pins. Block J 
is also located on the die-bed by means of dowel-pins and a 
counterbored hole, and is fastened by machine screws. The 
punch-holder is held in alignment with the die-bed by guide 
‘pins K. 

A die of this type is not difficult to make and the align- 
ment of the parts is comparatively simple, because all parts 
are round and easily assembled. Holes V and W may be 
drilled and reamed in the punch-holder and die-bed, re- 
spectively, by mounting the two units together on the face- 
plate of a lathe with the die-bed next to the faceplate, and 
then feeding the tools through both units. The punch-holder 
may then be removed and the die-bed counterbored to receive 
block J, after which the die-block may be removed from the 
faceplate and the punch-holder mounted on it to be counter- 
bored for sub-plate H. 

If these counterbores are carefully machined and the 
parts that fit into them are properly turned, little trouble 
will be experienced in 
aligning the parts. All 
working parts should 
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The way in which the pattern was made should be of 
interest to all those who are likely to be called upon to 
make patterns for quick repair work. Nearly all the work 
was done on the band saw so that very little hand work 
was required. 

The cope and drag section of the pattern were laid out to 
include the six arms and part of the hub and rim. The rim 
section of the gear was completed by two ring sections B 
and C, which were fastened to the sides of the arm sections 
A, as indicated in the lower right-hand corner of the illus- 
tration. Two boards dressed to one inch in thickness were 
used in making the arm sections. The outline of the hub 
arms, and rim was laid out on the top board, as shown. 
A band saw was employed to cut out the pieces on the full 
lines, sufficient stock being left on the outside diameter 
to permit sawing. the pattern to the inner circle or dotted 
line H. The six openings between the arms were cut out 
and finished on the band saw by sawing: through the rim 
as indicated by the dotted lines at D. Lumber 2 inches 
thick was dressed down to 1%4 inches for the rings B and C. 
Each of these rings was made in six segments, the segments 
being rough-sawed, 
glued, and fastened 
together to form a full 


be made of a good 
grade of tool steel and 
hardened. As die C 
and punch D become 
worn, they’may be re- 
ground across the 
face, about % inch of 
stock being ailowed 


ring. 

One joint; in each 
ring was left open to 
permit the saw to be 
passed through the 
open joint for sawing 
or finishing the inside 
of the ring on the 


for regrinding. The 
die used in the second 


line #. For finish- 
ing this surface the 


shaving operation is 


table was tilted so 


of the same design as 
the one just described. 
but the dimensions of 
die C and punch D are 
such that a different 
amount of stock is re- 
moved from the work. The locating nests are also made to 
slightly different dimensions so as to accommodate the gear 
as it comes from the first shaving operation. 
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Gear Details and Diagram 
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GEAR BLANK PATTERN FOR REPAIR JOB 


By M. E. DUGGAN 


The master mechanic of a certain plant, in addressing 
the patternmaker, said, “I don’t care how you make this 
pattern so long as the casting answers the purpose for 
which it is used, and we can get the machine started in the 
shortest time possible.” Such instructions, when issued to 
an experienced patternmaker, invariably save time. They 
give him permission to eliminate all unnecessary refine- 
ments and make any changes in design that he has learned 
by experience will expedite the production of a serviceable 
casting. However, such latitude could not be allowed in all 
cases, for the inexperienced patternmaker might be at a 
loss as to how to follow such instructions or hesitate to 
take the responsibility of making any changes in the origi- 
nal design. 

In this particular instance, a casting for a gear blank 
was required. The design of the gear to be replaced is 
shown by the upper and lower views at the left-hand side 
of the accompanying illustration. It will be noted that 
the rim of the gear is rounded and that the arms are 
tapered and oval in shape. All these refinements are in 
accordance with carefully worked out rules of machine 
design, but they are not necessary for the successful func- 
tioning of the gear and were therefore disregarded by 
the patternmaker. 


showing Method of making Pattern for Gear Blank 


that a bevel or draft 
of % .inch was pro 
duced. The open joint 
through which the saw 
was passed was tem- 
porarily fastened dur- 
ing this operation. The slots G for the bolt pads F were 
sawed out with a band saw after setting the table back to 
the 90-degree position. The twelve bolt pads F (six on each 
side) were set in the recesses G and fastened in place. The 
circumference circle was struck on the top of the rim and 
cut in one pass of the band saw. The band saw was also 
used to cut the hubs to shape. The drag’ hub was fastened 
to its respective arm section and the cope hub left loose. 
The whole pattern was given a rough finish with coarse 
sandpaper. 
* * * 


LARGE TESTING MACHINE 


What is said to be the largest testing machine in the 
world has recently been installed at the Bureau of Stand- 
ards, Washington, D. C. The machine is capable of exerting 
a crushing force equal to the weight of fifty loaded coal 
cars of one hundred tons each. It is to be used in testing 
specimens for the towers of the Delaware River bridge now 
under construction at Philadelphia. The machine has two 
massive heads, one set in a concrete foundation beneath 
the floor, and the other supported on four steel screws, each 
over a foot in diameter and two stories high. The specimen 
to be tested is placed in the machine by an electric crane 
capable of lifting twenty tons. The upper head is brought 
down until it rests on the specimen, and the load is applied 
by a huge hydraulic jack, built into the lower head. 
Measurements are usually made of the shortening of the 
column under load, and when it crushes the broken pieces 
are studied to find the reasons for failure and the method 
of making stronger columns. 
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By BRADFORD H. DIVINE, President Divine Brothers Co., Utica, N. Y., and President of the 
Metal Finishers’ Equipment Association 


have dealt with the general principles involved, glue 

used for polishing wheels, types and classes of polish- 
ing wheels and the methods by which the different styles 
of wheels are made. The subject dealt with in this article 
relates to the arrangement of polishing departments. 


hae previous articles in this series on polishing methods 


The Glue Room of a Polishing Department 


Fig. 1 shows the lay-out of a polishing department. To 
the left are shown the glue room where the wheels are set 
up and made ready for use, and the wheel drying room 
where the wheels remain after setting up until they are 
used. To the right is the polishing room, where the work 
of polishing is performed. 

The process of preparing polishing wheels by charging 
their surfaces with abrasives held by glue is known as 
“setting up.” This setting up, which has to be done on 
new wheels, and continually on wheels in use, is performed 
in the glue room, which should be separated from the 
polishing room, as shown in the illustration. The glue 
room should be well lighted, and while it should have 
sufficient ventilation, it should at the same time be so ar- 
ranged that there will be no drafts from doors and windows, 
as the slightest draft on the glue in the setting-up process 
will chill and injure it. 

A very satisfactory method of securing ventilation is to 
build up the partitions to a height of about nine feet from 
the floor, leaving a space open from the top of the partition 
to the ceiling, and openings at the bottom of considerable 
Size so that the air may enter at the bottom freely and pass 
out at the top. (See Fig. 2.) If it is necessary to open 
windows, deflectors should be provided as shown at the 
right to direct the air upward and permit it to enter the 
room easily without creating a draft which would strike 
the glue or wheel in the process of setting up. All doors 
should be of the double-swing type, which will close auto- 
matically. The glue room should contain all the equipment 
necessary for the setting up of wheels and should also 
have provisions for the storage of the materials used and 
for the drying of wheels that must be dried in an oven, 
as mentioned later. 

Referring to Fig. 1, the storage for glue is shown at 4; 
the glue heater, which is kept at a temperature of 150 de- 


grees F., at B; the abrasive troughs in which the wheels. 
are rolled after glue has been applied to the surface, at 0; 
and the storage for abrasives, at D. The abrasive troughs. 
are provided with steam coils for heating the abrasives to 
about 110 degrees F. They are made 6 inches wide by 6 
inches deep by 6 feet long, and are set directly on the floor. 
The troughs should be provided with hinged covers to pre- 
vent coarse abrasives from becoming accidentally mixed 
with finer abrasives, a condition which ordinarily is not 
noticed until the wheel is put into action, when scratches: 
will be found on the polished surfaces. 

At E is shown the wheel-heating oven, the construction 
of which is shown in greater detail in Fig. 3. This oven 
may be made of either galvanized iron or wood; it contains. 
two compartments, one for heating the wheels before setting: 
up, and the other for drying the wheels after they have 
been set up. It is kept at a temperature of 110 degrees F. 

The drying oven is not intended for permanent use every 
day in the year, but rather as an emergency outfit for use 
on winter days in the morning before the drying room has. 
reached its normal temperature of from 60 to 75 degrees, 
or in summer weather when the humidity is very high and 
when evaporation is slow. It is always better for glue to 
set in the normal atmosphere of the factory, than to apply 
the use of direct artificial heat. 


The Wheel Drying Room 


The wheel drying room should be located so that it is: 
easily accessible, both from the glue room and the polishing 
room. If the wheel drying room is to be built into an al- 
ready established room, the partitions should preferably be 
of glass, and like the partitions for the glue room, there 
should be a liberal opening between the floor and the bottom 
of the partition and between the top of the partition and the 
ceiling to provide proper circulation of air. All the doors: 
leading to or from the wheel drying room should be double- 
swing doors, which will automatically remain closed and 
prevent drafts. 

There are several methods of conserving space in hang- 
ing wheels in a wheel drying room. A good method is to: 
place 6-inch square posts in the room, far enough apart so 
that there is plenty of space to pass between the posts in 
order to put up and take down wheels. Holes should be 
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drilled in the posts to receive %-inch pipe or iron bars 
that should extend through in both directions. These pipes 
or bars may be of any length, depending on the number of 
wheels it is desired to hang on each support. Slatted iron 
racks are often used so that the wheels may lie flat on them, 
the purpose of the slats being to permit air circulation. 

Some concerns have followed the practice of using two 
parallel iron bars which are placed at an angle to each 
other, forming a shallow trough open at the bottom, in 
which the wheels are placed on their faces, as shown in the 
upper right-hand corner of Fig. 3. Sometimes only two 
parallel round bars or pipes are used. The objection to this 
kind of rack, however, is that if a wheel freshly set up is 
placed on it so that the wheel rests with its polishing or 
grinding surface on the pipes or iron bars, the face, espe- 
cially if the wheel is heavy or large, is likely to be marred 
by dents or depressions. In the wheel room there should 
be a permanent location for wheels of different sizes, wheels 
used for different purposes and wheels having different 
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Lay-out of a Polishing Department with Facilities for treating Used Polishing Wheels 


abrasives, each location being plainly marked. The ar- 
rangements will, of course, depend upon the size of the 
room and the number of wheels in use. 

If the locality is near the seashore or where high humid- 
ity or excessive dampness is likely to prevail, it may be 
necessary to install one or two lines of pipe from a heating 
system along the walls of the wheel drying room. Then, 
when the room is damp, enough heat can be turned on to 
dry up the moisture. Care should be taken, however, not 
to overheat the room, as this will cause the glue on the 
wheels to crack or shrink. The temperature should prefer- 
ably be kept around 70 degrees F. Dryness is what is re- 
quired in a wheel room, not heat. 


The Wheel Preheater 


The preheating compartment #H, Fig. 1 (also shown in 
Fig. 3) is heated to 110 degrees F. Preheating of the wheels 
is necessary to prevent sudden cooling of the glue when it 
is applied to them. If the glue is suddenly cooled from the 
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Fig. 3. 


temperature of 150 degrees F. at which it should be kept 
while heated, it loses a great deal of its holding power and 
shrinkage cracks develop across the face of the wheel. 
Currents of air striking the hot glue while it is ‘being ap- 
plied to the wheel have the same effect. The proper way 
of handling glue was described in the article ‘Properties 
of Glue for Polishing Wheels,’ published in October, 1922, 
MACHINERY. 

The heating oven, or preheater, has swinging doors on 
both sides so that the wheels from which the old “head” 
(the coating of glue and abrasive on the pol- 
ishing wheel) has been removed, may be 
passed in from the wheel dressing machine 
in the polishing room directly to the pre- 
heating compartment, and removed on the 
other side; they can then be taken directly 
to the gluing stand where the heated wheel 
is immediately set up with a new head, 
without danger of the glue becoming seriously 

chilled. 

The heated wheel and abrasive will hold 
the heat longer than the liquid glue, and the 
glue will soon assume the temperature of the 
wheel and the abrasive, the whole mass 
cooling gradually together. Although the 
abrasive feels cold to the hand in a short 
time, the setting and solidifying action of 
the glue requires fully forty-eight hours. 
After thoroughly setting, the wheels should 
be removed, when required for use, from the 
drying room or drying compartment and 
balanced in the polishing room. 


General Methods of Setting up Polishing Wheels 


Enough wheels should be provided so that 
each wheel will have fully forty-eight hours 
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of setting, without requiring the 
operator to waste time waiting 
for it. The extra wheels permit 
plenty of time for the glue to 


\ ON ee dry, and the investment neces- 
joals ta ‘ sary is far less than the waste 
| / “Ay | | of time, glue, and abrasives, to 
wt | ; say nothing of the poor quality 
\ \ pu is of the work done, when using 


wheels that are too green. On 
the other hand, there should not 
be so many wheels that they can- 
not all be used in rotation with. . 
in seventy-two hours after they 
are ready. This is especially 
true during damp weather, be- 
cause if allowed to stand over a 
long period, the glue will absorb 
enough moisture to make it work 
badly. If this method is followed 
carefully, and the best materials 
are used, no trouble will be ex- 
perienced in the glue not holding 
the abrasive properly, and the 
best results will be obtained from 
the glue and abrasive. 

In some plants the operators 
set up their own wheels. This is 
poor practice. When the volume 
of the work permits, the care of 
the wheels should be entrusted 
to one man who has charge of 
all the facilities and equipment 
for the setting-up process. When 
the glue room is in charge of one 
man, he will soon become an ex- 
pert in setting up and taking care of the wheels, with the 
result that all the wheels will be uniform. Uniform wheels 
will give uniform production and, furthermore, by. keeping 
the polishers constantly at work, the extra profit on the 
increased production will in most plants more than pay for 
the wages of the wheel man. This is especially true in 
large plants. The setting up of polishing wheels should be 
so standardized that the wheels can be passed out to the 
operators the same as tools from tool-rooms. This applies 
particularly to concerns that may be crowded for room, 


WHEEL SUPPORT 
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Oven with Compartments for preheating Wheels before setting up, and for Wheel Drying 


Fig. 4. 


Example of Well Arranged Glue Room 
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where the extra production may be secured as described, 
without putting in extra machines and polishers, thus 
saving both space and the cost of new equipment. 

If artificial abrasives are used, the grain should be well 
rolled into the glue until the surface presents a packed 
appearance. Artificial abrasives do not become packed or 
embedded into the glue as readily as emery. The man in 
charge of the glue room will soon realize this fact, and will 
take the necessary precautions and care when artificial abra- 
sives are used. Although it is not practicable to lay down 
specific instructions for the preparation of polishing wheels, 
because each case requires particular attention, it is possible 

to standardize to a large degree the equipment used, so 
‘that a more uniform procedure can be followed in all 
polishing departments. 

The diagram Fig. 1 shows the route that a wheel follows 
from the time it is removed from the polishing lathe until 
it is remounted, and also shows what may be considered a 
standard arrangement for handling the setting up of polish- 
ing wheels. It was prepared by the engineers of Divine 
Brothers Co. with a view to showing a typical, well arranged 
polishing department with the necessary equipment. The 
glue room installation shown in Fig. 4 is part of the 
polishing department of the International Heater Co., Utica, 
N. Y., and is similar in its general arrangement to that 
shown in Fig. 1, but is laid out to suit the space available. 
Extra wheels are hung on pegs in readiness to be set up. 
The heated abrasive troughs are shown in the foreground, 
and the balancing equipment with a wheel in place may 
also be seen. The preheating and drying oven are shown 
at the left, and the glue heater and wheel stand in the far 
right-hand corner. A hood is provided for the glue heater, 
to remove excess heat and humidity from the room. The 
walls are of brick, the floor of cement, and the arrange- 
ment such that the room may be easily kept clean. 


* * * 


STANDARD BABBITT SPECIFICATIONS 


The Society of Automotive Engineers has published stand- 
ards adopted by the society for various types of babbitt. 
These specifications are given below. The limits for the 
chemical compositions specified for metal in ingot form are 
closer than the limits specified for cast products, as allow- 
ances have been made for unavoidable variations in the 
chemical content due to casting. All compositions are 
given in percentages. 


Specification for No. 13 Babbitt 


Cast Products Ingots 
"Tin. caeecc: Geek oe Sees ees 450 to 5.50 4.75 to 5.25 
ANTIMONY eee ee ee 9.25 to 10.75 9.75 to 10.25 
Lead. SmMaximilms ssc eee eee 86.00 85.50 
Copper maxim im qe eee eee 0.50 0.50 
ATSEN TC TVeck Lt ULI estate eee ae 0.20 0.20 
Zine and. aluminum. ue eee None None 


This is a cheap babbitt and serves successfully where the 
bearings are large and the service light. It should not be 
used as a substitute for a babbitt with a high tin content. 
It is also suitable for die-castings. 


Specification for No. 14 Babbitt 


Cast Products Ingots 


TN \...geere Mio oe ee ee 9.25 to 10.75 9.75 to 10.25 
ANUIMON Vases Poe ea eee 14.00 to 16.00 14.75 to 15.25 
Lead@nia xumiineemncnns caste ok See 76.00 75.25 
COD DETR eters ae hei rc sents, olepeka Se 0.50 0.50 
ATSENIGHIMAxaN IN. Lae oF tae. ae 0.20 0.20 
Zine yandsalymMini meee sa. eee ae None None 


This is a cheap babbitt and serves successfully where the 
bearings are large and the service light.. It should not be 
used as a substitute for a babbitt with a high tin content. 
It is also suitable for die-castings. 
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Specification for No. 10 Babbitt 

Cast Products © Ingots 
AMbat prapbabaaihinnmn Mae arc ddmiS= us ees 90 90.75 
COPpe Te soi! otk keene cee a ae 4 to 5 4.25 to 4.75 
Antimony ts... vs, etch ae 4 to 5 4.25 to 4.75 
Leadsmaximum- ts ere fe re eee 0.35 0.35 
Troms, Ma SMU ars es sone ee eee ee 0.08 0.08 
ATLSenicaMaxiMUMme. weeercebon ce ae 0.10 0.10 
Bismuth maximums soeeeeoee er 0.08 0.08 
YASIO SEBO EW herehel bins ae aes ole None None 


This babbitt is very fluid and may be used for bronze-backed 
bearings, particularly for thin linings, such as are used in 
aircraft engines. It is also suitable for die-castings. When 
finished bronze-backed bearings are purchased a maximum of 
0.6 per cent lead is permissible in scraped samples, provided 
a lead-tin solder has been used in bonding the bronze and the 
babbitt. 


Specification for No. 11 Babbitt 


Cast Products Ingots 
Pin; AML LINN eee eet eos ee ae 86.00 87.25 
COPD eT. ape ces) eno ee eee 5.00 to 6.50 5.50 to 6.00 
Antimony: Sort tlie eee eee ee ee 6.00 to 7.50 6.50 to 7.00 
ICL WES eg ae aS. SS.Ga nae 6c 0.35 0.35 
PLON Waki. eee ee 0.08 0.08 
IATSONIC IMA XLINUIM ste aerate ciceene 0.10 0.10 
Bismuth Maxi Mun). eee 0.08 0.08 
Zincyand. aluimMinwiner: ecaiaeseee None None 


This is a rather hard babbitt which may be used for lining 
connecting-rod and shaft bearings subjected to heavy pres- 
sures; its “wiping” tendency is very slight. It is also suitable 
for die-castings. ‘ 


Specification for No. 12 Babbitt 


Cast Products Ingots 
Antimony. 2. vost sre omen 9.50 to 11.50 10.25 to 10.75 
Copper 24 tars Se Tee oe Dee eee te 2.25 to 3.75: 2.75 to 3.25 
Liead, *maximium nese 4. fee ees 26.00 25.25 
Tins) Minimum ss) 5. oc. ae eee 59.50 60.00 
Tron, "maximum... cee. ee eee 0.08 0.08 
Bismuth maximums. oe eee eerie 0.08 0.08 
Zine and aluminumse-e sae. ones None None 


This is a relatively cheap babbitt and is intended for bear- 
ings subjected to moderate pressures. It is also suitable for 


die-castings. 
* * * 


BRITISH SPECIFICATIONS FOR STANDARD 
SHAFTING 


The British Engineering Standards Association has 
brought out a set of specifications dealing with shafting 
for marine purposes—more particularly tail-shafts, pro- 
peller fits, keys, and flanged couplings. The range of shafts 
covered is from 6 to 20 inches in diameter. These specifi- 
cations may be obtained for a price of 1s 2d from the British 
Engineering Standards Association, 28 Victoria St., Swe 
London, England. They should be of considerable value to 
American engineering firms engaged in shipbuilding and 
marine engine work, as they have behind them the best 
thought in the British shipbuilding field. 


* * * 


An enterprise is being promoted in England for bringing 
British manufacturers into closer touch with possible cus- 
tomers in Canada, the plan being to run a special train 
across Canada and back, calling at every city and town 
of importance on the journey. The train is to consist of 


cars fitted up as show-rooms for goods of all kinds and © 


accompanied by qualified representatives. Stops will be 
made at the various cities and towns lasting from one to 
seven days. The train is to be preceded by a publicity 
agent, who will create interest in the business communities 
in advance of the arrival of the train. 


Cote tii 
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Machine Tool Sales and Service Records 


By GEORGE M. MEYNCKE, Sales Manager, The Oesterlein Machine Co., Cincinnati, Ohio 


N efficient sales 
department rec- 


ord system is 


machines than any 


of service to a ma- 


at least three ways: 
First, it emphasizes 
the necessity of keep- 
ing delivery dates 
promised on orders 
in process, and fur- 
nishes reeords of the 
destination of each 


Order Accepted, (Date) 


Remarks 


iGlassolswork Intendedittore:. mame ern eetent fet ee Lee 


ss Pah 7) a as ae 3 Mal AU Bit ra Dea 


The following attachments must be shipped with order ....... 


SALES ORDER N° 1072 M other size, and at- 

tachments for this 

TypeNo.2 Plain.0.SRange...28.X 10. X.17....Construction No. A 246.0008 machine rank the 

Agent... 2h¢.Swind Machinery, Company 0... Agent’s Order No. 10322... same. Because of 
Customer...The Chester Auto Parts Company... this variation in 


demand, a study of 
sales records will 
give information of 
value in shaping pro- 
duction schedules. If 
records covering a 
three-year period in- 


_...Shipped, (Date)... Peb el4th,.1921. 


machine built. At- 


tachments, tools, or 
repair parts may be 
ordered in the future 
for any machine 
shipped, and it is 
then that the desti 
nation record  be- 
comes valuable. Machine tools have a longer life than most 
products, and requests for repair parts on machines built 
twenty or more years ago are not unusual. Machine tools 
have been developed greatly in the past fifteen years and 
changes in design and construction have been frequent, so 
that it is often difficult to meet such requests. There is a 
desire on the part of machine tool builders to be in a posi- 


aw Via Penne Re. Ro:.... 


Pigwel: 


_ tion to give better service in supplying repair parts in the 


years to come than has been the rule in the past, and the 
records that will make future service ideal must be built up 
from today. 

Second, the sales department record system is of assistance 
in planning production. Almost all types of machine tools 
are built in a series of sizes and styles by each builder 
specializing in one or more types. For instance, The Oester- 
lein Machine Co. builds sixteen plain and fourteen universal 
milling machines, and in addition, four other types of ma- 
chines. Yet this is not exceptional. For these thirty-four 
machines the company makes a total of sixty-eight standard 
attachments, approximately 150 small parts such as arbors, 
collets, and face mills, and many other attachments which 
are built only on special order. In the normal operation of 
the plant, five 
months elapse from 
the time some mater- 


SHIPPING INSTRUCTIONS 


om Dhe..Chester..Auto.Parts.Company...... eel at Sees eto Re 8 es nea Se oe. Ie 
oo USOT Ti SO) 8 hs A A Bl er SR ne er UE 


OF Bye Se AR IT lags ol 


Information given on the ‘‘M’’ Order Slips for Machines 


SALES ORDER 


dicate an average 
yearly sale of fifty 
attachments of a 
given size and type, 
one can safely plan 
on a yearly produc 
tion of fifty of these 
attachments. When 
a six months’ inventory is being figured on, the attachments 
should be produced in lots of twenty-five, because there are 
always irregularities in sales and often there is an unfore- 
casted run on certain attachments. Without the help of a 
readily obtained “history of sales” the result will be either 
poor service or an unnecessarily high inventory. With this 
history, service will be improved and inventory charges 
will be in a desirable proportion. 

Third, accurate sales records assist the sales managers. 
They enable the sales manager to work for an even distri- 
bution of the machines and tools manufactured by the com- 
pany, and serve as a basis upon which to keep a check on 
the activity of the sales organization. 


uonuneePack for Domestic—Foreign 


A Simple System Carries a Low Overhead 


In starting to keep sales records, there is always the 
question as to what extent the overhead expense of record 
making is justified by the value of the records. The general 
tendency in office management is to inaugurate a routine 
that requires independent clerical work for each record. 
Such a system is frequently expensive, and its accuracy is 
dependent upon the thoroughness of those whose duty it is 
to fill out the rec- 
ords. Errors are 
likely to creep in 


jal is put into oper- 
ation until finished 
machines are avail- 
able for delivery. 
This means that the 
planning of produc- 
tion must be based 
on estimates made 
as much as six 
months in advance 
of the shipping date. 

The demand var: 
ies for different sizes 
and styles of mach- 


ee Cee rere rrr! NvaceceNvvesvce- cesesccubvodacecersensesansnerees 


Purchaser’s Order No 

Agent’s Territory 

Machine Construction No. 

Our Shop No. 

Delivery Promised..,...........2::06 Nene ee sails aaNet ts 
Shipped (Date) 


Remarks ..;........... Ee Ske Peinisa eRe aoe thou acemenesan enemies 


SHIPPING INSTRUCTIONS | 
Menominee. Motor. Truck.Ca,..of Wlace.... 


Ship Via Express | 


Quantity 


Purchaser. Bad.ger=Packard. Machinery..Co.d......1...... 


when the records are 


made by different 
clerks at different 
times. The ideal 


system would be one 
in which all records 
would be made at 
one time. The sys 
_tem to be described 
closely approaches 
that ideal. 
When an order is 
received, it is neces- 
sary to send some 


ines and _ attach- 
ments; for example 
the company sells 
more No. 2 milling 


OKO eye stecnsch cavseavienassssae aceon sloreee 


Fig. 2. 


The ‘‘R’’ Order Slip used for Attachments, Repair Parts, etc. 


form of written in- 
structions to the 
shop, either to build 
or to prepare for 
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shipment the machines that have been ordered. The 
only way to avoid this would be to give verbal instructions 
and that would rightly be considered poor management. 
With the system here described the instructions given to 
the shop are at the same time entered on all the record 
slips of the system. 

All the orders that are received are divided into two classi- 
fications—‘‘machines” and “replacements.” Thus an order 
for a machine is entered on the “M” form illustrated in. 
Fig. 1, while all other orders, whether for standard or special 
attachments, arbors, collets, or replacement parts are en- 
tered on the “R” order form shown in Fig. 2. Hach of these 
order forms has three bond paper slips and one cardboard, 
between each of which a sheet of carbon paper is placed. 
These four blanks differ only in the heading, and so contain 
identical information when filled out. The top slip of the 
“M” order is headed “Sales Order’; the second, “Agent’s 


ORDER ENTERED ORDER IN PROCESS 


SALES ORDER 


MACHINERY 


ORDER SHIPPED 


fz SALES ORDER E 


RETURNED TO OFFICE AS 
SIGNAL TO SHIP THE ORDER. 
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through the shop. This system has two advantages; first, it 
prevents the quoting of delivery dates for more machines 
than will be available on those dates, and second, it enables 
any member of the office organization to promise a correct 
delivery date. 

When a formal order for a machine is received the order 
slips are filled out with the agent’s name, customer’s name, 
and order number, shipping instructions, and any other nec- 
essary notations. The sales order is then torn off and sent 
to the shop and the remaining group of three slips remains. 
in the “unfilled orders” file, as indicated in the second column 
from the left in Fig. 3. When the machine is shipped, the 
shipping clerk marks the serial number of the machine on 
all four cards and turns over the agent’s record slip and the 
bill of lading or express receipt to the auditor for billing. 
The fifth column shows the final disposition of the records. 

When the order is completed, the sales order slip is filed 


ORDER BILLED PERMANENT RECORDS 


SALES ORDER 


FILED NUMERICALLY 
BY ‘'M’’ ORDER NUMBER 


AGENT’S RECORD AGENT’S RECORD 


BILLED 
DATE 
AMT. 


BILLED 
DATE 
AMT. 


SERVES AS NOTICE 
TO INVOICE, IS 
STAMPED WHEN 

NVOICE IS WRITTEN 


FILED BY YEAR 
UNDER TERRITORY 


MACHINE RECORD 


BASIS OF ANNUAL SALES REPORTS 


FILED BY YEAR AND 
CLASSIFIED BY MACHINE 
TYPE & SIZE 


CUSTOMER’S RECORD 


FILED ALPHABETICALLY 
WITH CORRESPONDING 
*©R™? CARD 


Machinery 


Diagram showing the Routine of the ‘‘M’’ Order Slips to the Permanent Files 


SERIAL NUMBER OF MACHINE 
NOTED BY CHIEF INSPECTOR 
ONE WRITING 
MAKES ALL 
RECORDS AGENT’S RECORD 
IN‘ UNFILLED ORDERS” FILE SERIAL NUMBER AND 
SHIPPING DATE TYPED 
Fig. 3. 
Record’; the third, ‘“‘Machine Record’; and the bottom card, 


“Customer’s Record.” 


Functions of the “M” Order Slips 


There are five steps in filling an order and establishing 
the permanent records, and as the steps are interdependent, 
no gaps can occur in the records, such as might happen if 
each step required a distinct clerical operation. The pro- 
gress of an “M” order slip through these five steps is illus- 
trated diagrammatically in Fig. 3. When a lot of machines 
is put into production, and this is ordinarily done some 
time before the machines are actually sold, the record 
slips for the lot are filled out as to size, lot number, and 
specified date of completion. These cards are filed according 
to the type and size of the machine, and deliveries are 
quoted from these “In Production” cards. 

A pencil notation is made on the sales order slip when 
a delivery quotation is made to a prospective customer; 
thus a definite machine is actually quoted. If all the ma- 
chines in process of a particular size have been quoted, no 
additional quotations are made until the company has been 
released from a quotation. If no releases occur, the delivery 
is quoted on the next lot of machines of that size to be put 


numerically by the ‘“M” order number as a permanent record 
of that particular order. The agent’s record is stamped 
with the selling price of the machine and the date of billing, 
and is then filed in a yearly permanent file, classified ac- 
cording to the territory in which the plant of the customer 
is located. From this file the sales of a given territory, as 
represented by machines or by dollars, may be conveniently 
reviewed. f 

The machine record is filed yearly in a file classified by 
machine types and sizes, the purpose of which is to lighten 
the clerical work of the engineering department. As the 
serial number and lot number of the machine appear on ail © 
records, the number of every;blueprint used in making the 
machine is quickly available by referring to the parts list 
for that lot.. The machine record slips also furnish a ready 
reference as to the number of machines of a size or kind 
shipped during a given year. 'The customer’s record is filed 
alphabetically with corresponding cards from “R” orders. 
By this arrangement a record of all the machines and tools 
that each customer has purchased is available. 

An example of the service that the customer’s record 
makes possible was demonstrated recently. A letter was 
received from a customer requesting that a 14-inch arbor 
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be sent to the writer. The order was indefinite in view of 
the fact that The Oesterlein Machine Co. manufactures nine- 
teen 114-inch arbors of various styles and lengths, but upon 
reference to the customer’s record file it was found that four 
years ago this company purchased a 114- by 17-inch style D, 
No. 11 taper arbor. So this order was duplicated without 
the delay of additional correspondence, and to the satisfac- 
tion of the customer. There was better than an even chance 
that the arbor sent would be the one desired. 


Use of the “R” Order Slips 


The information furnished on the “R” order slips is quite 
different from that given on the “M” slips. The “R” forms 
are not written up until orders are actually received, because 
standard attachments, arbors, etc., are carried in stock and 
are withdrawn to fill orders just as individual parts are 
drawn from stock by the assembly department. The first of 
the “R” slips is also called the sales order, and the last 
card the customer’s record. The progress of this slip and 
eard to the permanent files is the same as that followed 
by the corresponding slip and card of the “M” order. The 
second slip is called the sales order record, and is filed con- 
secutively by the order number. . The third slip is called 
the attachment record, and this slip is classified and filed 
under attachments, special fixtures, repair parts, etc. It 
affords a ready reference which is used in estimating the 
future demand for a particular part and really comprises 
a sales history of that part. 

When attachments are to be included with a machine 
shipment, the slips of the “R” order covering the attach- 
ments and of the ‘“M” order covering the machines, both 
bear a notation to that effect. The slips of parts sent out 
for repairs are filed by the piece number of the part. The 


‘engineering department studies these slips periodically, and, 


wherever possible, changes the part in design or material 
so that repairs will be eliminated. Information of value to 
the sales department may also be obtained from these rec- 
ords; for example, by checking over the records it was re- 
cently noted that no orders had ever been received for the 
replacement of milling machine shaft bearing. This sales 
point would probably have been overlooked if the number 
of repair parts for this particular piece had not been so 
“conspicuous by their absence.” 


* * * 


MACHINE FOR LAPPING ANGLE VALVES 


By ROBERT MAWSON 


Various types of valves are required to be kept in service 
by railway repair shops, and as they are used for either 
steam or air lines it ig necessary that they be perfectly 
tight. The valve parts are first machined on the two seat- 
ing surfaces so that they will be as nearly interchangeable 
as possible after which these surfaces are ground or lapped 
together until a perfect contact is obtained. Many of the 
valves are lapped by hand, the workman simply oscillating 
the two parts while in contact after putting the necessary 
abrasive on the valve seat. When a large number of valves 
is to be lapped, this method is obviously too slow and costly. 

The illustration shows a special machine made at one of 
the railway repair shops for lapping in the valve seats of an 
angle type valve. The tapered valve-stem and the valve 
body are first machined as nearly to the correct angle as 
possible. The valve body B is then placed on the machine, 
so that it rests on the plate A. It is prevented from turning 


_by means of a pin in plate A. The valve-stem shown at C 


is placed in the body of the valve before the latter is mounted 
on the machine. Each lapping spindle is provided with a 
socket that fits the square end of a valve-stem. Hach spindle 
can be raised by means of a foot-treadle, so that it can be 
dropped over the valve. Rods, such as the one shown at D, 
actuate the spindle-raising mechanism and are connected to 
the foot-treadles under the machine frame. The spindles 
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are operated by gearing, the driven gears being attached 
to the upper ends of the spindles. 

It is a well-known fact that parts can be lapped more 
accurately if the abrasive is moved along the surfaces dur- 
ing the lapping operation. If this is not done, the abrasive 
particles tend to cut grooves in the surface and spoil the 
finish, this being more noticeable if the faces are of con- 
siderable size, as in the case of the valves shown in the 
illustration. In the lapping machine shown the abrasive 
is moved along automatically at regular periods. A pulley 
EF drives a horizontal shaft F located under the table. 
Fastened to this shaft are cams or eccentrics G, one for each 
valve lapping spindle, and over these cams are placed yokes, 
which are fastened by rods to the rear of the plates. 

As the horizontal shaft is revolved, the cam or eccentric 
G is also revolved, and through the medium of the yoke and 
rod the plates A and the valve bodies are moved up and 
down. As the valve bodies are lifted, the valve-stem con- 
tinues to revolve with the machine spindle. The raising 
and lowering of the valve body causes the abrasive particles 
to be moved along the surfaces being lapped, thus prevent- 
ing grooves from being cut in the work. In operation, the 
machine is set up with six valves, but the operator can 


Machine for lapping Valve Seats 


examine any one of these at any time by raising the spindle 
by means of the foot-treadle. When the valve seat is found 
tc be lapped to a satisfactory finish, another valve and valve- 
stem are substituted in its place, so that the operation of 
the machine is continuous. 


* % 


ALUMINUM-COPPER ALLOY CASTINGS 


As far as can be estimated from available figures, accord- 
ing to R. J. Anderson in a publication “Preparation of Light 
Aluminum-Copper Casting Alloys,’ published by the United 
States Bureau of Mines, Washington, D. C., about 97 per 
cent of all aluminum-copper alloys are made from an alloy 
containing approximately 92 per cent aluminum and 8 per 
cent copper. Among the other alloys used for commercial 
castings are those containing from 2 to 13.5 per cent copper, 
the remainder being aluminum. In 1920, 81,000,000 pounds 
of aluminum-copper alloys were made in the United States. 

Alloys containing from 4 to 6 per cent copper are re- 
ported to have been used in Italy for aircraft-motor cast- 
ings, and the 96-4 aluminum-copper alloy is ‘used exten- 
sively in the United States for sand-cast cooking utensils. 
In the United States a favorite motor-piston alloy is made 
with from 9 to 10.5 per cent copper, the remainder being 
aluminum, but some plants introduce iron as well as copper 
to increase the hardness. In the United States, the con- 
sensus of opinion among foundrymen is that the alloy con- 
taining 92-8 aluminum is the best alloy available for gen- 
eral casting purposes. 
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Press F eeding and Grinding Attachments 


plied to a No. 3 Bliss power press, are used in the 

manufacture of drop-wires for cotton looms, in the 
plant of the Hopedale Mfg. Co., Milford, Mass. These drop- 
wires are punched out from ribbon stock, and vary in thick- 
ness from 0.004 to 0.030 inch, and in length from about 4 
to 7 inches. Both of these attachments are automatic in 
operation and have been the means of greatly increasing 
the output over that obtained with any other equipment. 

Fig. 1 shows the feeding device, which is attached to the 
left-hand side of the press, and driven by sprockets and 
chains from the crankshaft. A sprocket wheel on the lower 
sprocket shaft, and chain A, drive the feed-rolls through 
which the stock is fed to the dies. The 
upper sprocket wheel is integral with a 
spur gear of the intermittent type, and thus 
drives the pinion shaft B which is geared 
to the lower driving roll as shown. The 
feed is varied to suit the different lengths 
of drop-wires by changing the feed gears, 
but the intermittent gearing is not changed 
for this purpose. 

The feed-rolls and the gears that drive 
them are integral, and can readily be re- 
placed by others when desired. The lower 
roll is supported by two trunnions, each 
resting in a half bearing box. These bear- 
ings are spring-supported and adjustable to 
compensate for the difference in center dis- 
tance caused by changing the gearing. The 
screws C are provided for making this ad- 
justment. The feed-roll gears are thrown 
into mesh by the cam-lever D, which, by 
reason of its cam end, raises or lowers the 
split bearings in which the lower feed-roll 
is supported. When in the raised position, 
this lever constitutes a lock to hold the rolls 
in engagement while the stock is being fed 
through them. As the stock is passed 
through the rolls, it is guided by a curved 
guard EL which reaches over between the 
rolls, thus preventing anything but the 
stock from passing between them. 

Obviously, the stock must be delivered 
at the same level as the top of the dies; 
hence when the dies wear or when it becomes necessary 
to change the feed-rolls, the line of feed must be correspond- 
ingly changed. For this reason, vertical adjustment for the 
entire bracket. which carries this mechanism is provided 
for; this adjustment is effected by screw F, shown below 
the bracket, and a locking nut. As the stock leaves the 
rolls it is fed through a flat chute, the passage in which is 
just large enough to permit the stock to move freely 
through it. The top side of this chute is the stripper plate 
for the punch, the opening in the top of the chute being 
just sufficient to enable the punch to enter. There is an 
adjustable sheet-metal guard @ attached to the side of the 
machine, which encloses this feed-chute, to obviate the 
possibility of tangled stock being fed under the punch in 
case it should not be delivered properly into the feed-rolls. 
A riveted sheet-iron drawer H is hung under the bolster 
plate of the machine, into which the scrap is deposited. 
This box can be quickly and conveniently removed when 
the scrap is to be dumped. 

The grinding attachment, which is fastened to the right- 
hand side of the machine, is illustrated in Fig, 2. This 
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view also shows the nature of the work. The operation 
consists of removing the burrs produced by the dies in 
punching out the work. The grinding attachment is belt- 
driven from a countershaft on the floor. The driving-pulley 
shaft of the attachment carries a worm A, which drives a 
short vertical shaft B through a worm-wheel at its lower 
end. Worm-shaft C is driven from this vertical shaft by 
helical gearing, and carries a worm D which drives the 
worm-wheel #. This worm-wheel acts like a crank, recipro- 
cating the shifter bar F, the right-hand end of which is 
connected to a driving post in the worm-wheel. Spur gear G, 
also carried on this worm-shaft, drives the grinding wheel, 
which is located beneath plate H, by a suitable gear train. 
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1. Intermittent Automatic Feed Mechanism:for Power Press 


The reciprocating movement imparted to shifter bar F 
causes the delivery chute J to swing back and forth and 
distribute the work over the wide face of the grinding 
wheel. Obviously, this provision is made to equalize the 
wear on the face of the wheel. The end of the shifter bar 
carries shifter arm J, the end of which is coiled around an 
annular V-groove in the special sliding pulley K. This 
pulley is flanged and drives a woven-fabric belt L, the oppo- 
site end of which passes over a pulley attached to the bolster 
plate of the machine. The chute is constructed in sections 
so that it may be adjusted to agree with the length of work 
being handled. The lower end of the chute simply rests 
on the sliding pulley. 

The feed-rolls, of which there are two pairs, front and 
rear, and the grinding wheel, are supported in an angular ~ 
plane on the special bracket M, which is attached to the 
base of the machine and supports: the other elements of 
the mechanism. The grinding wheel is 5 inches in diam- 
eter and 31% inches wide, and is provided with tapered 
bronze bearings N which may be adjusted to take up wear 
by the collar-screw shown. The casting in which these 
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bearings are located contains two posts O, one at each side 
of the wheel, and the roll-supports P are cut out to ride 
vertically on these posts when the position of the rolls is 
being adjusted relative to the top of the grinding wheel, 
over which the work is passed. The lower roll of each pair 
is supported by a spring-backed bearing R, which provides 
the required variation in tension to suit the different thick- 
nesses of stock. 

The entire delivery unit, including the rolls and their 
supports, is adjusted relative to the end of the chute by the 
adjusting screw and nut carried in arms at the top of each 
side post O. The work passes between a curved plate and 
the grinding wheel, the space between these two being 
adjusted periodically to compensate for wheel wear and to 
suit different thicknesses of stock. This adjustment is ac- 
complished by tightening or loosening the nut S, thus vary- 
ing the tension on the curved plate exerted by a coil spring 
carried in the tube 7. 

The drive of this grinding mechanism is independent of 
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Grinding Attachment for Power Press 


the operation of the machine, the shipper-rod handle being 
shown at U. The dies used in this operation are of ordinary 
construction, and require no special description. The stroke 
of the press is 2 inches. The machine is provided with a 
counting device. The unusual production of 230 drop-wires 
per minute is attained with this equipment, which is two 
and one half times greater than had previously been 
obtained. 


AUTOMOBILE NUMBERING DEVICE 


A drilling device to be used in a new method of “brand- 
ing” automobiles and trucks, something after the manner 
in which ranch animals are branded in the West has been 
developed by a New York engineer, Jack Marshall, of 509 
Fifth Ave., New York City. The Marshall automobile-num- 
bering device is a drilling machine which automatically 
drills any given number, letter, or symbol, or any manu- 
facturer’s or license number into the body, motor, or any 
other part of the car, thereby making it impossible for 
automobile thieves and dealers in stolen cars to change the 
humbers. The numbering machine is operated by electri- 
city, and the number is large enough so that it can easily 
be seen. 
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KEEPING TOOL-CRIB RECORDS 


By A. F. PSYKE 


Considerable trouble was experienced in a certain plant 
in keeping a record of the tools checked out or withdrawn 
from the tool-crib. This trouble was caused mainly by 
operators who were absent for several days or who left 
the plant altogether without returning the tools to the crib. 
In many cases the tools could not be located without a great 
deal of delay. When it became evident that this condition 
was seriously affecting production, the routine outlined in 
the following, was put into effect. 

The foreman of each department was instructed to have 
his supervisors check all machines and benches a half hour 
after starting time each morning, and in the event of an 
operator being absent, reassign his job and tools to another 
operator, giving the latter a ticket that indicated the change. 
The operator assigned to the job would then take this 
ticket and his own checks to the tool-keeper who would 
change the tools and place the absent oper- 
ator’s check on his hook. 

In case the absent operator’s job had been 
completed and he had not turned in his tools, 
or the job had not been completed and 
could not be taken over by some other op- 
erator, the supervisor simply turned in the 
tools. at once to the tool-keeper who placed 
the checks on the hook allotted to the absent 
operator, where they remained until he re- 
turned, or a notice that he had left the plant 
was given out. 

If an operator was absent for three con- 
secutive days without notifying the foreman 
as to the cause of his absence, he was con- 
sidered to have left, and the foreman, in 
making out a “leaving notice,’ ascertained 
from the tool-keeper whether the operator 
was charged with any tools, and if so, he 
made mention of this fact on the “leaving 
notice,” so that when the operator went to 
the factory office for his termination slip, 
the employment clerk could notify the tool- 
keeper who would see that the operator re- 
turned all tools charged to him. The tool- 
keeper would then sign the operator’s “leay- 
ing notice,” and send it to the employment 
department, where the man was paid off. 
The final payment of wages was never made until all tools 


were accounted for. 
* * * 


INEXPENSIVE DIE FOR ORNAMENTAL 
EMBOSSING 


By ELAM WHITNEY 


Ornamental embossing such as is found on many tin toys 
is generally done on punch presses. Embossing dies for this 
work are expensive to make, due to the care required in 
matching the engraved face of the punch with that of the 
die. It has been found practical in some cases to engrave 
the punch only, and make the die of a hard babbitt, the 
punch .then being pressed into the babbitt to form the die 
impression. The surplus babbitt raised at the edge of the 
impression made by the punch is scraped away to leave a 
smooth matching surface. A die made in this way can be 
renewed after a few days use by melting the babbitt and 
making a new impression. Of course, this method of making 
a die can be used only for light work in tin, brass, or other 
soft metal of light gage. For such work, however, it will 
give good results and often make it possible to manufacture 
small quantities of embossed parts at a profit when the cost 
of regular engraved dies would be prohibitive. 
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Pressed-steel Machine Handles 


A Process for Manufacturing Hollow 
Seamless Machine Handles 


By FRED R. DANIELS 


N innovation in the manufacture of machine handles 
Ax recently been made. The new method consists of 

drawing the handles from steel blanks. By this means 
a handle is produced which is light, uniform in shape, and 
of adequate strength. This process of manufacturing hollow 
pressed-steel handles has been developed and patented by the 
Rockwood Sprinkler Co. of Worcester, Mass. A complete line 
of these handles, comprising eleven sizes, is shown in the 
heading illustration. The proportions of the handles are 
given in the accompanying table. The ‘specifications given 
have been adopted as Rockwood standards, but they are the 
same as those used by manufacturers of solid handles ma- 
chined from bar stock. There are two types of these handles; 
one has a shank integral with the handle, and the other 
has a loose spindle around which the handle can rotate 
freely. 

In the solid handle of the loose-spindle type, machined 
from bar stock, these spindles or pins are riveted over at 
the end and finished to conform with the contour of the 
handle. With this construction, the headed-over pin may 
project sufficiently to permit dirt to work in and prevent 
the handle from turning freely. The projecting pin is also 
likely to injure the operator’s hand. In the pressed-steel 
handle of this type, the spindle or pin does not project, but 
is contained in a bearing within the drawn shell, as shown 
in the upper right-hand corner of Fig. 1, and so cannot be- 
come loose. 


Sequence of Operations 


The evolution of a handle, step by step, is shown by the 
diagrams in Fig. 1. 
The dimensions giv- 
en are for a No. 7 
handle (see table); 
those for other sizes 
are, of course, in 
proportion. All sizes 
are made from strip 
steel, varying in 
thickness from 0.062 
to 0.100 inch, and 
sixteen operations 
are required (includ- 
ing annealings) to 
finish a handle. The 
first operation is 
blanking and draw- 
ing on a double-ac- 
tion press, which is 
followed by anneal- 
ing. Then there are 
two redrawing oper- 
ations, followed by 
annealing, bringing 
the shell to shape 4. 


Fig. 1, 


Sequence of Operations in making a No, 7 Pressed-steel Machine Handle 


In the course of manufacture, the stock becomes thickened 
from the small diameter of the handle to the shank. If 
special means were not provided to anticipate this thicken- 
ing, the stock would’ become so thick that in the final up- 
setting operations it would be likely to buckle, so that it 
would be practically impossible to maintain the shape; also, 
particularly on the’ smaller sizes, the hole in: the shank 
would be practically filled. Consequently the next redrawing 
operation is performed with a punch designed to thin the 
shell at the upper end. This is shown graphically at the 
left in Fig. 3. The shell is next squared on the end and 
annealed. If the handle is of the loose-spindle type, the 
next operation is slipping in a pressed-steel bearing, as 
shown at the right of shape 6, Fig. 1. 


Reverse Drawing or Necking 


The necking operations which follow are the same for 
both types of handles; in the case of the loose-spindle or 
quick-action handle, these operations result in closing the 
largé end of the handle so that the bearing is prevented 
from coming out. There are four necking operations pro- 
duced by what is known as “reverse drawing.” Between the 
first two and the last two necking operations the shells are 
annealed. The dies employed in the reverse drawing oper- 
ations are of substantially the same design in all cases, with 
suitable modifications, of course, to accommodate the various: 
lengths and diameters of shells. 

Fig. 2 shows a press set up for the first. necking operation, 
while Fig. 3 shows, in section, the type of punch and die 
used in all the reverse drawing operations. The dotted 
lines show the rela: 
tive positions of the 
punch and the shell 
before necking, and 
the full lines the 
positions at the com-. 
pletion of the oper- 
ation. The shell is 
placed in the die. 
closed end up, an@ 
centered between two 
spring slides. As the 
punch descends. 
these slides are 
forced radially out- 
ward to permit the 
punch to make a 
complete stroke and 
force the shell into 
the die. The press 
is equipped with a 
device for ejecting 
the shell after it has 
been necked. It will 
be noted that the 
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Fig, 2, Power Press Set-up for First Reverse Drawing Operation 


punch is a plain cupped-out tool which serves merely to force 
the shell straight downward. Shape 11, Fig. 1, shows the 
shell after it has been squared .on the end following the 
necking operations. 

Forming the Shank 


The next step in the sequence of operations on the type 
of handle with the integral shank, is drawing the shank 


DIMENSIONS OF ROCK WOOD PRESSED-STEEL HANDLES 


A 

Size A B Cc Day E 

00 | 2 58 11/32 29/64 y, 

0 | 2 13/64 34 36 % 5/16 
Y% | 2 19/32 13/16 13/32 9/16 5/16 
a | 2 15/16 15/16 15/32 56 3% 

2 | 3 5/16 1 % 11/16 “4/16 
3 3 17/32 Lovee 33/64 34, 7/16 
4 Si Ey Als 1 3/16 35/64 13/16 7/16 
5 | 4 3/16 1% 37/64 27/32 7/16 
6 | 4 17/32 1% 39/64 15/16 ¥% 
PP | ch. 27/32 1 7/16 41/64 1 % 
8 | 5% 1 9/16 34 1 1/16 5% 
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end to the finished diameter, which for a No. 7 handle is 
% inch. In this operation, the shell is reversed from the 
position occupied during the necking operations, and a 
punch is used which fits over the 41/64-inch diameter and 
compresses the end to the proper size. This results in elon- 
gating the shank end slightly, just enough so that in the 
final upsetting operation the correct length of shank from 
the shoulder to the end will be obtained. 

The dies used in the final upsetting operation are illus- 
trated in Fig. 4; in this illustration a handle is shown in 
the die preparatory to upsetting. A safety guard which 
assures that the handle will be located vertically is used. 
This guard consists of two sheet-metal members which, 
when they are together, form a hole large enough for the 
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handle to enter and seat in the die. The handle cannot be 
placed incorrectly in the die as long as this guard is closed. 

On the descent of the ram, a V-shaped cam A strikes the 
rounded end of the two slides to which the guard members 
are attached, and spreads them against spring tension. This 
occurs at the same time that the two side cams B (see also 
Fig. 5) come into operation and close the slides that secure 
the handle in a vertical position. It will be seen from Fig. 5, 
which is a sectional view of this die at the completion of the 
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Fig, 3. Diagram illustrating how the Shell is thinned, and Cross- 
section of Dies used in Necking or Reverse Drawing 


operation, that the faces of these slides are formed to give 
the correct curvature to the handle, and that the upsetting 
operation not only forms the shoulder but also spreads the 
handle to give it a reverse curve at the top near where the 
shank begins. The shape of the punch is clearly indicated. 

As soon as the operation is finished and the ram ascends, 
the die parts immediately spring back into their original 


Set-up of Power Press for upsetting the Shank 


Fig. 4. 
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position, opening the slides and permitting the completed 
handle to be removed. In the case of the quick-action 
handles, the blank size is so calculated that after necking, 
it is only necessary to force the cold-rolled steel spindle 
into the shell and close the ends around the flange ma- 
chined on it. 

The weight of pressed-steel handles made by the Rock- 
wood process is about one-half that of solid machine handles 
made from bar stock. The actual weight of a No. 7 solid 
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Fig, 5. Cross-sectional View of Dies used in the Final Upsetting 


steel handle is 15 ounces, while that of a pressed-steel handle 
of the same size is 7 ounces. The cost of hollow pressed- 
steel handles is the same as that of the solid type. 


Eo * * 


EFFICIENCY OF GRINDING WHEELS 


Grinding wheels cannot be compared accurately without 
keeping records of their action. Methods of judging the 
efficiency of grinding wheels are described in an article pub- 
lished in Grits and Grinds, of which the following is an 
abstract. The records kept for determining the efficiency 
of a grinding wheel should indicate how a wheel compares 
with others, considering all conditions affecting its use. 
Wheels for different kinds of grinding operations cannot be 
judged in the same way, as characteristics desirable in 
a wheel for cylindrical grinding may render a wheel ab- 
solutely unfit for snagging. The following three classes of 
grinding will be considered: Off-hand grinding, or snagging; 
precision grinding; and miscellaneous grinding. 


Wheels for Off-hand Grinding . 


The most important factor with regard to a snagging 
wheel is the cost of removing the metal, the finish obtained 
not being important. The total grinding cost’ includes 
wheel, labor, and overhead costs. The overhead cost per 
unit of time is constant, whereas the overhead per unit 
ground varies and depends on the production. Thus the 
higher production, the lower the overhead charge per unit. 
The total grinding cost per hour is not so important as the 
actual cost per unit of production. To obtain the latter, it 
is essential to know the wheel, labor, and overhead costs, 
the wheel life, and the rate of production. 

The life of a grinding wheel is, in itself, unimportant 
because no idea of the production can be obtained from 
this information, and the true cost per unit cannot be 
calculated. If two wheels are compared on the basis of life 
alone, the result is that the wheel with the longer life is 
regarded as the better for the work. 

Production rate is the important factor in deciding upon 
the efficiency of a grinding wheel, and this can be ascer- 
tained by determining either the number of pounds of 
material ground off, the number of castings ground, or the 
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tonnage of castings ground. The first method can be ap- 
plied to any type of casting, as both large and small castings 
can be compared on this basis, since the actual material 
removed is considered. The second and third methods are 
not as satisfactory on account of the variation in the size 
or kind of castings, but if castings of the same type and 
size are being ground, these methods also prove satisfactory. 
When the size varies greatly, the third method is better 
than the second, although either one gives only an approxi- 
mation. From the rate of production per hour, the wheel 
life, and the operator’s wages, the overhead charges, and 
the wheel and labor costs per unit ground can be calculated, 
and the total grinding cost per unit determined. 


Precision Grinding Operations 


The roughing wheels used in cylindrical and surface 
grinding of a precision nature must be of a structure that 
will permit rapid removal of the stock, because the finish: 
is not important. As in the case of snagging, either the 
cost per pound of metal ground off, or the cost per unit of 
production is the basis upon which the efficiency of the 
wheel should be determined, and in such a calculation the 
factors involved in the case of snagging wheels must also 
be dealt with here. An additional item of importance, how- 
ever, is the cost of the diamond used for truing the wheel. 
@here are some jobs for which the unit diamond cost is 
larger than the cost of the grinding wheel. When grind- 
ing standard parts, the diamond cost can be obtained easily 
over a period of time and the cost per unit calculated. 

When wheels are used throughout their life on the same 
kind of work, such as roughing crankshafts and camshafts, 
pistons, etc., the number of pieces ground is usually a satis- 
factory production figure. This is because each has prac- 
tically the same amount of stock to be removed, so thai 
the number of pieces ground is nearly a measure of the 
total amount of material removed. If the wheels are used 
for a variety of work, it is impossible to obtain a correct 
production figure except by going to a great deal of trouble. 
The cost per unit ground cannot be obtained without keep- 
ing detailed records, which would have to be so compre- 
hensive that the expense would probably not be justified, 
and so these wheels must be compared on a different basis. 

Assuming that the wheels are cutting satisfactorily, there 
are two factors that should be considered—wheel life and 
the amount of dressing necessary. The best wheel would be 
the one with the longest life and fewest dressings, bearing 
in mind the assumption that the wheels are considered 
equally desirable from the cutting standpoint. The finish 
obtained with a finishing wheel determines the use of that 
particular wheel for this class of work. After the desired 
finish is obtained, the wheel that will produce this finish at 
the lowest cost per unit should be found and used. 


Miscellaneous Grinding Operations 


The classification of miscellaneous grinding includes tool 
and cutter grinding, general off-hand grinding, and any 
other operation where production is not important. For work 
of this type, it is impossible to get comparative figures, 
the operator’s opinion of the wheel action being in nearly 
all cases the deciding factor. In tool, cutter, and drill grind- 
ing, finish is important, for the cutting edge must be keen 
and there must be no burning. The actual amount of stock 
removed per wheel is not of fundamental importance, al- 
though naturally, if the finish and rate of cutting are the 
same, the wheel having the longest life should be chosen. 

The wheels for off-hand grinding jobs are chosen, not 
because they last longer, but because they. fulfill certain 
special requirements. A wheel may be used for squaring 
the ends of rods. Such a wheel must hold its shape, so 
that constant dressing is unnecessary, and in most cases a 
little burning would not be objectionable. On the other 
hand, for sharpening lathe and planer tools, the wheel must 
cut cool and the finish must be good. 
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Drawing Sockets for Wrenches 


England Pressed Steel Co., at Natick, Mass., are 

sockets for wrench sets and for spark-plug wrenches. 
This work is essentially plain drawing work. The standard 
sizes for the wrench-set sockets for hexagonal nuts range 
from 5/16 inch to 1 9/32 inches across flats, and for square 
heads from 13/32 inch to 1 9/32 inches square. All sockets 
are 134 inches long. The operations performed in manufac- 
turing the hexagon type of socket will be described in this 
article. 

In the upper part of Fig. 1 is shown a collection of these 
wrench sockets ranging from % inch to 1 9/32 inches 
across flats. Directly beneath these there is a set of samples 
showing the work after successive operations on one size of 
socket. A double-end spark-plug wrench, 29/32 inch by 
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and then annealed and oil-treated before any further re- 
duction in diameter can be satisfactorily performed. After 
annealing, the shell is necked to a length of %4 inch and to 
an inside neck diameter of 0.940 inch, as shown at C. 

In the second necking operation, the same neck length 
is maintained, but the diameter is reduced to 0.740 inch, 
which results in slightly elongating the shell to the shape 
shown at D. The punch used in the following operation 
squares the neck as at H. The inside size of the hole in the 
neck is then 0.518 inch square, which will accommodate a 
%-inch square extension, and the outside size is 0.685 inch. 
The final press operation is drawing the cylindrical end of 
the socket to a hexagonal shape, % inch across sides, inside, 
and 1 1/32 inches outside. This results in lengthening the 
socket to about 2 inches over-all, so that the ends may be 


Fig. 1. 


Socket and Spark-plug Wrenches, and Complete Set of Shells 
for One Size of Socket 


1 1/32 inches across flats, is shown at H, and a 31/32-inch 
single-end spark-plug wrench at K. Both of these spark- 
plug wrenches are 4 inches long, the double wrench being 
punched at each end for the insertion of a handle or rod, 
while the single wrench is drawn with a square hole at 
the neck end to accommodate a 14-inch square extension 
by means of which the socket is turned when gripped by 
the wrench. The long spark-plug wrench IJ is a 13/16- by 
1 1/32-inch double-socket wrench with separate sockets as- 
sembled on a square bar, giving an over-all length of 8 
inches. This wrench is made for a large automobile manu- 
facturer, and was designed to replace a more costly wrench 
previously made from tubing. The remaining example J 
is a 1 5/32-inch single spark-plug wrench with extension, 
which was also made for a large automobile manufacturer. 

In making the sockets for wrench sets, blanks of one 
diameter are regularly utilized for drawing up a number 
of similar sizes. The operations performed in making the 
%-inch socket are representative, and this size only will be 
considered in describing the process of manufacture. The 
socket is made from 0.109-inch hot-rolled annealed stock, 
using a blank 2 11/16 inches in diameter. In the first 
operation, the work is blanked and drawn to the shape 
shown at. A, Fig. 1; this produces a shell % inch deep, 
having an inside diameter of 1 9/16 inches. The shell is 
next redrawn to 1% inches inside diameter, 11% inches deep, 


Fig, 2, Restriking the Wrench Sockets after the Hexagonal 


Hole has been drawn 


faced to bring them parallel and to the specified over-all 
length of 13%, inches. The work at this stage of the manu- 
facture is shown at F. All of these press operations, with 
the exception of the first, may be performed on any press 
having a 6-inch stroke or over. To complete the socket, it 
is simply necessary to punch out the closed end and square 
both ends to the proper over-all length, as shown at G. 


Procedure in Drawing Various Sizes of Sockets 


The regular practice in making sockets for hexagonal 
nuts less than 14 inch across flats, is to draw the square 
end of the socket, and then neck the closed end preparatory 
to forming the hexagonal shape. In the case of sockets 
for hexagonal nuts greater than 5 inch across flats, the 
reverse order is followed, as described in the foregoing. 
This practice is necessary, of course, on account of the 
comparative sizes of the two ends. 

However, in making sockets for 1%4-, 17/32-, 9/16-, and 
5/8-inch hexagonal nuts, the difference in size between the 
two ends of the socket is so little that the inside corners 
of the square end extend beyond the sides of the hexagonal 
part and the corners of the hexagonal hole extend beyond 
the sides of the square end, so that it is impossible to draw 
the hexagonal end completely with a square-pilot punch, or 
the square end with a hexagonal-shaped punch. Obviously, 
the punch must maintain alignment for the two differently 
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shaped ends. Consequently, the punch used on these few 
sizes is shaped square on the pilot end and the section which 
otherwise would be hexagonal is made to a special shape, 
which draws a shell such as indicated at A, Fig. 2. This 
permits a square-ended punch to be used to draw the closed 
end, but makes it necessary to restrike the special-shaped 
opposite end to form the required hexagonal shape. The 
amount of stock in both the hexagonal and square ends of 
sockets of the sizes mentioned is so nearly equal that the 
hexagonal end can be formed subsequently in this way 
without difficulty. 

Fig. 2 shows the dies used in restriking the hexagonal 
end of a 17/32-inch socket. The die is provided with an 
auxiliary arbor B, which is withdrawn from the work after 
restriking, by means of the hand-lever. Arbor B works 
through a loose washer © which acts as a stripper when the 
arbor is withdrawn 
from the socket. A 
rack containing a 
quantity of punches 
and dies such as are 
used in making 
sockets is shown in 
Himes 


Making Spark-plug 
Wrenches 


The sequence of 
operations followed 
in making a spark- 
plug wrench is ag 
follows: The double- 
end wrench, 29/32 
inch by 1 1/32 inches 
in size, shown at ZH, 
Fig. 1, may be taken 
as an example of the 
work. This is made 
from 0.095-inch hot- 
rolled steel, the 
blank being 4% 
inches in diameter. 
The work is first 
drawn in a toggle 
press; this operation 
produces a shell hav- 
ing an inside diam- 
eter of 254 inches 
and a depth of 14% inches. The shell is next oiled and an- 
nealed and subjected to two redrawing operations, in both 
of which a single-action press is used. The inside dimen- 
sions of the shell produced after each operation are 1% 
inches diameter, 2 inches deep, and 1% inches diameter, 
254 inches deep. The shell is then again annealed to relieve 
drawing strains and the surface oiled. In a third redrawing 
operation, the shell is further reduced to 1 5/16 inches in- 
side diameter, 3144 inches deep. . 

A single-action press equipped with a knock-out operating 
from below is next employed to draw the small end. The 
length of the neck thus produced is 1% inches and the 
inside dimension between sides 1.076 inches. Next, this 
cylindrical end is formed to a hexagonal shape in the 
same press as was used for the necking operation. This 
produces the required inside dimension between sides, that 
is, 29/32 inch, and draws the neck to 2% inches. The 
opposite end of the wrench socket is next formed to a 
hexagonal shape, which produces the final inside dimension 
across flats for the opposite end, that is, 1 1/32 inches, and 
leaves the socket 414 inches over-all. 

The socket is next held in a vertical position on a drill- 


Fig. 3. 


ing machine table, and the open end squared by means of : 


a fly cutter. This leaves the 1 1/32-inch end 2 inches long, 
as desired. The closed end of the socket is then punched 
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Rack containing Punches and Dies used in drawing Sockets for Wrench Sets 
and for Spark-plug Wrenches 
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out, after which the finished over-all length is obtained by 
squaring the small end on a drilling machine with a fly 
cutter. There are two holes diametrically opposite each 
other in the ends of the socket, and thesé are punched out 
on a short-stroke press, arbors of the correct size being used 
to hold the work. The sizes are then stamped on each end, 
and the wrenches inspected. 


* e *# 


RESULTS OF INVESTIGATION AND 
RESEARCH 


An interesting example of what can be accomplished by 
research and carefully conducted tests is brought out by 
the experience of the American Malleable Castings Associ- 
ation. This association was formed about twenty years ago, 
and has been consis- 
tently working since 
then on  improve- 
ments in the qual- 
ity of malleable 
castings. The ulti- 
mate strength of 
this product twenty 
years ago averaged 
39,000 pounds per 
square inch, and the 
elongation was 3.5 
per cent. At that 
time there was no 
systematic mechani- 
cal. testing of the 
products of malle- 
able iron foundries. 
The metallurgy of 
the foundries was 
not well understood, 
and the character of 
the product depend- 
ed largely upon hit 
or miss methods. 
Through systematic 
research, carefully 
made tests, and 
‘thorough  investiga- 
tions, it has been 
made possible in the 
past four years to 
bring up the average ultimate atrenattl to 538,000 pounds 
per square inch, and the elongation to 15 per cent. Many 
members can make a product considerably higher in ulti- 
mate strength and elongation, but the figures quoted are the 
averages of all the member foundries. 


* * * 


SYSTEM FOR NUMBERING STEELS 


A system of designating kinds or qualities of steels by 
code numbers, each of which would represent a definite 
specification, will be developed as a result of the decision 
of a conference of the principal producers and users of 
steel recently held at Washington, D. C., at the call of the 
American Engineering Standards Committee. The con- 
ference recommended that this code be developed under the 
procedure of the committee, and suggested that the Society 
of Automotive Hngineers and the American Society for 


Testing Materials be appointed joint sponsors. 
* * * 


During the eleven years preceding 1921, over $2,500,000,000 
was spent on the building of highways in the United States, 
exclusive of the amount spent for maintenance. The invest- 
ment in automobiles and motor trucks in the United States 
during the same period is estimated at nearly $9,000,000,000. 
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AUTOMATIC FEEDING DEVICE FOR 
PUNCH PRESS 


The device shown in the accompanying illustration was 
developed for a special purpose, but the principle involved 
is adapted to a variety of punch press work. The problem 
was to feed a nut into a die designed to punch out slots 
or castellations in the nut head. The press used for this 
operation makes six strokes in producing the castellations 
on a hexagonal nut, one side only being punched at each 
stroke. The feeding movement takes place automatically 
on every seventh stroke of the press. One stroke is re- 
quired to eject the completed nut and to feed another nut 
‘into the die, thus leaving six working or cutting strokes. 
After the nut is carried to the die, the device holds it there 
under pressure during the punching operations. 

The nuts are placed in a hopper so that they drop down 
_in front of ram A of the feeding device, where they come 
in contact with the head of the locating screw B which is 
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screwed into the end of the feeding ram. On the upward 
stroke of the ram the pin CO pushes the outer end of rocker 
D upward. The rocker pivots on pin HZ, thus throwing the 
end that carries roller # forward, which, in turn, pushes 
block G@ to the right toward the die. Block G is pinned to 
part H, which is connected through a spring arrangement 
with plunger A. When plunger A reaches the end of its 
feeding stroke, stop-block J is directly over pin J. Pin J 
will then be forced up by spring K, thus locking part H in 
its forward position. The feeding movement as described 
is completed at the end of the upward stroke of the press 
ram. 

It will be seen that ratchet wheel ZL has seven evenly 
spaced teeth like that shown at M. Attached to the punch 
press ram is a steel bar (not shown) which on every down- 
ward stroke strikes one of the ratchet teeth, so that the 
ratchet wheel Z is turned or revolved one tooth space. Thus, 
on every seventh downward stroke the ratchet wheel com- 
pletes one revolution. Attached to the ratchet wheel is a 
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cam N, which makes contact with the collar O on every 
seventh stroke of the press ram. The collar O is pinned 
to the plunger J, and. so at every seventh downward stroke 
the holding plunger J is pulled down so that springs P 
force blocks G and H back into the position in which they 
are shown in the illustration. This action releases the nut 
which has been held by the end of plunger A against the 
die under the pressure exerted by spring Q. Another nut 
then slides down in front of plunger A, and as the press 
ram returns to the upward position, this nut is carried to 
the die, and the slotting operation is repeated. 

Spring Q has a double duty to perform. This spring holds 
the nuts, which vary in length, tight in the die during the 
slotting operation, and at the same time serves as a safety 
device in case a nut should not be ejected and two nuts 
should become jammed against the die. Lever D is held 
up and out of the way of pin C by spring R so that it will 
operate only on the feeding stroke. A fiber shoe S actuated 
by spring 7, the pressure of which can be adjusted by screw 
U, holds the ratchet in whatever position it occupies after 
each indexing movement. 

The teeth M are pivoted on pins V and are normally held 
in the positions shown in the illustration by springs W. 
This construction allows one of the ratchet teeth to be 
depressed by the ratchet-operating bar as it rises on the 
up stroke of the press ram: At the end of the up stroke 
the tooth that has been depressed snaps back into place so 
that the bar will catch it on the return stroke and thus 
revolve the ratchet wheel one tooth space. 

Atlanta, N. Y. JOHN E. CoLLINs 


DRILL JIG WITH TILTING BASE 


A drill jig that can be tilted or revolved to any desired 
position is shown in Figs. 1 and 2. This jig is employed 
at the plant of an engine manufacturer for drilling the base 
and cylinder casting of a 114-horsepower engine. The jig 
is shown in a vertical position in Fig. 1 and in a tilted 
position in Fig. 2. The joint faces of the work at A and B, 
Fig. 2, are milled and the cylinder bore C ground previous 
to the drilling operations. These finished surfaces are em- 
ployed in locating the work in the jig, the cylinder bore 
being placed on a locating plug. There is nothing unusual 
in the method of locating and clamping the work in place, 
the point of interest being the universal adjustable feature 
which permits the jig to be brought into any position. 


Fig. 1, 


Drill Jig with Tilting Base 
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Drill Jig in Tilted Position 


Fig. 2. 


The base casting D was designed to fit the table of a 
vertical drilling machine. The circular base # of the fix- 
ture can be revolved on the sub-base Ff. The sub-base F, in 
turn, is mounted on trunnion bearings G and H, and can be 
tilted to any desired position. No end motion is permitted 
in the bearings G and H. The shaft K of crank J is screwed 
into a circular T-shaped wedge which fits in the circular 
groove LZ so that sub-base F can be clamped in place by 
turning crank J. The workman can rotate the jig on the 
trunnion pins of bearings G and H and also revolve base # 
on the sub-base F. The proper location for certain drilling 
operations is insured by the index-pin M, which fits into 
pockets, such as the one shown at N. There are four of 
these pockets but only two can be seen in the illustration. 

The base EF is machined to a good turning fit in the sub- 
base F so that the jig and casting will be rigid when located 
in any position. The index-pin O can be inserted in any 
one of four holes in plate P so that the jig can be accurately 
set in four different positions with respect to its vertical 
axis. The two bosses Q are drilled to allow a bar to be in- 
serted for use in revolving base F.. In the operation for 
which this jig is used, twenty-four holes ranging from 4 
to 54 inch in diameter are drilled and tapped without re- 
moving the work from the jig. 


Providence, R. I. Rosert MAwson 


WHY A FULL CORE-BOX ? 


Nearly every patternmaker has at one time or another 
made a full core-box with the parting line through the 
middle as shown at A in the accompanying illustration. I* 
many of the core-boxes made in this way were examined 
when returned from the foundry, it would be noted that 
only the upper or lower half was made use of. The molder 
usually finds it much easier and simpler to use only one- 
half of the core-box, but the patternmaker is often unaware 
of this and continues to make full core-boxes when only a 
half core-box is necessary or desired by the molder. 

The method of using the half core-box will be evident 
from an inspection of views B and @. After attaching 
wooden blocks or pieces to the end of the half core-box, the 
latter is laid on the coremaker’s bench. The core sand is 
filled in and rodded (if necessary), and the surplus sand 
struck off. A core-plate is then laid on the top of the half 
core-box and the latter rolled over into the position shown. 
at C. The half core-box is next lifted off and the core is 
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(A) Full Core-box; (B) Half Core-box with Core-plate on Top; (C) 
Half Core-box in Position to be drawn from Core preparatory to 
baking; (D) Frame required to support Core when Full 
Core-box is used 
ready for the oven. The venting is done after the cores are 
baked. Two half cores made as described are pasted to- 
gether to form the complete cere. The ends of a half core- 
box should always be closed, as shown in views B and 0, 

in order to retain the core sand. ; 

One of the advantages gained in using the half core-box 
is that the half core can be laid on an iron core-plate for 
. the baking operation, while a round core such as made in 
the box shown at A must have a black sand bed to support 
it during the baking operation. It is therefore necessary 
to provide a frame such as shown at D for the black sand 
bed when the full core-box is used. 


Kenosha, Wis. M. EH. Duccan 


PREVENTION OF POWER PRESS» 
ACCIDENTS 


It is not uncommon for the foreman of a power press 
department to hear’an injured operator offer the excuse 
that “the trip mechanism repeated.” A foreman who has 
had charge of a large department of power presses for more 
than twelve years informed the writer that he never had 
known one of his presses to repeat. He stated that the 
greater number of accidents occurred on _ foot-operated 
presses, and this fact seemed to indicate that nearly all 
aecidents were due to carelessness alone. 

Great care should be taken in the design and construction 
of guards. It is to be regretted that power presses are 
sometimes provided with guards that prove more harmful 
than beneficial. Dial feeds and progressive dies should be 
used whenever possible, and even though the first cost is 
greater, the increased production obtained and the greater 
safety provided will more than compensate for the addi- 
tional expense. 

The piece-work system should never be applied to danger- 
ous press jobs, and rules regarding the use of “pick-ups” or 
workholders for placing the work on the die should be 
strictly enforced. This refers to such operations as forming, 
shaving, bending, etc. Power presses should be enclosed 
by a fence or partition, whenever possible, in order to pre- 
vent the operators from engaging in any chance conversa- 
tion with those whose duties require them to pass through 
the department. When new work is being tried out, the 
press should be slowed down as much as possible until the 
operator has become accustomed to handling the pieces. The 
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writer has always been of the opinion that the only reliable 
safety device for a power press is one that requires the 
operator to use both hands, and that is so designed that the 
knee cannot be used to operate either of the handles. 

; S. N. Bacon 


LOCATING AND DESIGNATING PARTS ON 
ASSEMBLY DRAWINGS 


Assembly drawings are sometimes made confusing by 
the large number of arrow-heads or leaders used in connec- 
tion with letters or numerals to designate different parts. 
This commonly employed method, however, can be easily 
avoided, as shown in the accompanying illustration. The 
assembly drawing in this case is made in the usual way, 
but no leaders or arrows are used to point out different 
parts. Instead, very light vertical and horizontal parallel 
lines are drawn, which divide the drawing into square sec- 
tions as shown. These lines should be drawn with ink of 
some color (light red or yellow) that forms a contrast 
with the black lines of the drawing itself, and they should 
be so light that they will not spoil the general appearance 
of the drawing. 

It will be noted that the vertical parallel lines are num- 
bered while the horizontal lines are lettered, A, B, C, etc. 
In this way it is necessary to give only the number and 
letter of the vertical and horizontal lines, respectively, that 
intersect at some point on any part to enable anyone to 
find that part quickly. This plan is similar to that used 
on many maps, except that it is sometimes necessary to 
place the lines closer together so that a point can be located 
definitely within a fraction of an inch. The notation “flange 
I-13” will enable one immediately to locate the part 7. The 
letter 7, however, will not appear on the drawing. The 
spaces between the vertical and horizontal lines may, in 
some cases, be required to be divided into tenths or even 


_ finer subdivisions of an inch. Assuming that this has been 


done in the case of the drawing shown in the illustration, 
nut U might be referred to as “L.5-6.5.” N. G. NEAR 
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Assembly Drawing with Vertical and Horizontal Lines for 
locating or designating Parts 
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SLOTTING AND INDENTING DIE 


The die shown in Fig. 1 was designed for 
use in the production of cases for electrical 
instruments. It is used for punching the 
slot A and producing the two indentations at 
B and OC, Fig. 2. The lugs or projections 
formed on the inside of the case by the in- 
denting operation, in conjunction with the 
slot, serve to support the dial of the instru- 
ments. The cups for the case are blanked and 
drawn in the usual way, and two holes D 
are punched in the bottom to receive two 
wire terminal screws. 

The design of the slotting and indenting 
punch is clearly shown in Fig. 1, while the 
details of the die member are shown in Fig. 3. 
The die F is so shaped as to provide a clear- 
ance on all sides of the work except at the 
points where the hole A is punched and the 
indentations B and C are made. Die F is 
counterbored to receive the pivoting pin-plate 
G which is provided with two pins A and 7, 
as indicated by the view in the lower right- 
hand corner of the illustration. When the 
work is placed on the die, the pins H and J 
pass through the pierced holes D, Fig. 2, 
and hold the work in place during the punching and in- 
denting operation. Pin J passes through the pin-plate and 
extends into a slot in the die F, where it is normally held 
in the correct operating posi- 
tion by the coil spring J. 

The work is removed from 
the die after the forming and 
indenting operation has been 
performed, by giving the cup 
a slight twist so that it is 
rotated sufficiently to bring 
the lug impressions at B and 
C out of their die slots. The 
slot punchings at A fall down 
through a vertical hole into 
the inclined hole K and thus 
out at the rear of the bolster 
plate. The bottom of the ver- 
tical hole is closed by a bev- 
eled plug L. The two inden- 
tations or lugs at B and @ 
are produced by punches located in swinging segments N 
and O, Fig. 1, which are pivoted on substantial supports on 
either side of the work. 


Fig, 2, 
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Sectional View of Die shown in Fig, 1 
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Case on which Slotting and Indenting Operation is performed 
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Fig. 1. Slotting and Indenting Die for Electrical Instrument Case 


The swinging segments N and O of the die are slotted to re- 
ceive the indenting punches Q and R, which are made from 
ordinary tool bits. These punches are firmly clamped in 
their respective slots by 
means of two _ set-screws 
which pass through plates 
that are securely fastened 
to segments N and O, as 
shown in the _ illustration. 
Adjustment of the indenting 
punches is obtained by screws 
S and 7. A flat single leaf 
spring V of U-shape is used 
to separate the swinging sez. 
ments on the up stroke of 
the press. When placing the 
blank cups on die F, Fig. 3, 
no motion is imparted to the 
indexing plate, and only a 
slight twisting motion is re- 
quired to permit the work to 
be withdrawn after the completion of the punching and in- 
.denting operation. ; 
Allentown, Pa. 
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FEEDING DEVICE FOR WIRE-FORMING 
MACHINE 


Feeding mechanisms of various designs are employed on 
automatic wire-forming machines. The design shown in the 
view at the left in the accompanying illustration is often 
used for flat or ribbon stock. The ribbon stock A is run on 
edge throuh a slot in the post P which reciprocates with the 
feed-slide B, The feed-slide is actuated by a lever L having 
a roller that travels against the face of a feed-cam. A 
second motion is imparted to lever Z by a “rise-and-dwell” 
cam on the hub part of the feed-cam. The latter cam has 
a dwell which continues for about one-half revolution. The 
action of this cam causes the feed-slide end of lever L to 
press downward on the stock so that the latter is gripped 
between the lever and the bottom of the slot in post P 
during the forward movement. 

With this type of feeding device there is necessarily a 
sliding of the gripping surface on the stock before a firm 
grip is obtained. There is also excessive friction and wear 
on the working parts. A realization of the disadvantages 
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of this feeding device in one 
plant where a number of ma- 
chines were employed on rib- 
bon stock led to the develop- 
ment of a new device. The 
improved device is shown in 
the view at the right-hand 
side of the illustration. Most 
of the parts in the original 
device were used in the im- 
proved design. The post P 
was drilled for a plunger G. 
which is forced to grip the 
stock on the feeding stroke 
by the downward movement 
of the ball B which is in con. 
tact with the beveled end of the plunger as shown. When the 
end of lever ZL is depressed by a cam during the feeding 
stroke, it causes ball B to maintain pressure on plunger G. 
This pressure on the plunger is sufficient to keep the stock 
from slipping in the slot in post P. The screw S provides a 
convenient means for obtaining close adjustment for stock of 
different thicknesses. The principal advantage of the im- 
proved feeding device is the lighter tension required to 
obtain a positive grip on the stock (which is clamped on 
its flat surfaces instead of on its edge), a feature which 
eliminates bending or marring of the stock. The parts of 
the device which are subjected to wear are hardened. The 
plunger and ball fit loosely in their pockets so that the 
stock is instantly released when the lever Z drops from 
the cam dwell at the end of the feeding stroke. 
Middletown, N. Y. DonaLp A. HAMPSON 


DETERMINING HEIGHT OF ANGULAR 
FACED BLOCK 


A block with its top surface at an angle to its sides, and 
one of its sides of a predetermined height, is sometimes re- 
quired to be accurately machined and measured. The top 
surface of two blocks of this type is represented in Figs. 1 
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Fig. 1, Diagram used in finding Height of Angular Faced Block 
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and 2 by the lines VW. In both 
illustrations H represents the 
height or dimension that is 
required to be exact. In this 
article a convenient method 
of checking height H is de- 
scribed. Referring to Fig. 1, 
it will be noted that the 
short side of the block is the 
one to be checked, while ir 
Fig. 2 the longer side is to 
be checked. 

By placing a square against 
the side of the block, or pref- 
erably by clamping a parallel 
against the side of the block 
so that the edge of the parallel can be shimmed up and 
clamped in a true vertical plane, a known angle UVW can be 
formed. A button is placed in the corner thus formed, and a 
height gage employed to determine the height from the top 
of the button to the surface plate on which the piece rests. 
The exact height of the side of the work can then be deter- 
mined by the formulas given in the following. If the corner 
of the piece has been rounded off, the height of the projected 
corner will be found. 

First considering the case illustrated in Fig. 1, we have 

& = radius of button used; 

a == angle that top of piece makes with surface plate; 

C = height from base of surface plate to upper side of 
button as determined by means of a height gage. 

The height AH of the side of the block can now be found 
as follows: First we have, 


90 degrees — a 
je 
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and P=". cot 0 


2 
Now 
0 30H 0-oP AR 
By substituting 
C=H-+ Rceotd+R 
and 
H=C—Rcotd’—R=CO— R (cot d + 1) 


BUTTON 


Machinery 


Fig. 2, Diagram showing Method of determining Height H 
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Now considering the case illustrated in Fig. 2, we have, 
180 degrees — (90 degrees — a) 
b = 90 degrees — ——______—_- 
2 
90 degrees — a 
2 
Now 


P=RtanbBandC=R+P+H=R+Rtan’+aH 
Then 

H = C—Rtanb— R= C — R (tan d + 1) 
Flint, Mich. W. G. HoLtmeEs 


BOX TURNING TOOL EQUIPPED WITH 
A CROS8S-SLIDE 


The tool here illustrated was designed to eliminate some 
of the difficulties experienced in using box-tools for screw 
machine work. In this tool, hardened and ground rolls 
mounted in hardened and ground 
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ALIGNING A PUNCH WITH A DIE 


In making dies, a method known as “staking” is some- 
times employed to change the position of the punch slightly 
in the punch-holder so that it will be in accurate alignment 
with the die. The “staking” operation is often accomplished 
by making prick-punch marks in the punch-holder close to 
one side of the punch. The compressing of the metal in this 
manner forces the punch over a little. When the shape of 
a die is changed slightly by the hardening process, the 
runches can often be ‘“staked’’ over so that they will be 
brought into alignment again. It is difficult to align punches 
properly by this method when they are spaced close together. 
It has been found, however, that punches that have been 


aligned by “staking” often give trouble, so this method must - 


be regarded as a makeshift and should not be commended 
except in unusual cases. 

A better method of obtaining accurate alignment of the 
punches is to harden and grind the dies before making the 


bushings are substituted for the 
usual V-rest. Set-screws are provid- 
ed for making fine adjustments of 
both the tool and the work-support- 
ing rolls. The base B is tapped to 
take the shank H, which is made to 
fit the ordinary type of hand or 
automatic screw machine. The 
shank is made hollow to permit the 
work to pass through it when turn- 
ing operations on long pieces are 
performed. The bracket <A _ is 
grooved so that roller brackets C 
may slide in it. Adjustment of the 


rollers FE is obtained by means of 
screws D. 

The clamping screws J are pro- 
vided for holding the rolls in posi- 
tion. The pins R are made a tight 
fit in brackets C. The toolpost F 
slides in a dovetailed slot in the 
base, and is adjusted by means of 
screw M. The handle S is made a 
loose fit on the screw, so that it can 
be removed when not in use. The 
toolpost and adjusting screw are as- 
sembled and operated in much the 
same manner as the cross-slide of 
an engine lathe. A rocker P is pro- 
vided on the toolpost, which allows 
the point of the tool to be set above 
or below the center, depending upon 
the work being turned. 

The clamping screws Q_ are 
provided for holding the cutting 
tool 7. A positive stop on the side of the toolpost allows 
the tool to be returned to its original cutting position 
after being withdrawn. -The positive stop shoulder on the 
base is arranged to make contact with an adjusting screw JU. 
The feed-screw M allows the tool to be adjusted after it is 
clamped in position in the holder. This feature saves time 
in setting up the machine, since it eliminates the necessity 
for hammering the cutting tool into position, which is the 
method frequently employed in setting a box-tool. 

The screw that holds the body bracket A passes through 
an elongated slot V in the base, thus permitting the rolls 
to be set either ahead or in back of the cutting tool. The 
usual chip opening W is provided in the base beneath the 
cutting tool. The assembled tool takes up about the same 
amount of space as the usual type of box turning tool, so 
that no additional clearance is required when it is employed. 
The tool shown has a capacity ranging from 5/32 to 1 inch. 

Turtle Creek, Pa. J. H. Davis and Jos—EPH DEMMER 


Box 


Turning Tool which is equipped with a Cross-slide 


punch-holder. In this case, the finished die is fastened to 
the unbored punch-holder by means of accurately fitted 
temporary dowel-pins. The punch-holder with the die at- 
tached to it is then clamped to the faceplate of the lathe. 
After the hole in the die has been aligned with the spindle 
of the lathe by the use of an indicator, the die is removed. 
and the hole bored in the punch-holder. The same procedure 
is followed until the holes for all the punches have been 
bored. ; 

For irregular shaped punches, it is customary to shave 
the punch into the die. With this method the die is hard- 
ened and ground, and the punch machined to within 0.010 
inch of the finished size. The soft punch is then forced 
into the die to a depth of about 1/64 inch by means of @ 
screw press, after which the punch is filed to within a few 
thousandths of an inch of the outline produced by the die. 
This shaving and filing process is repeated until the proper 
fit has been obtained. ELAM WHITNEY 


} 
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Shop and Drafting-room Kinks 


REPLACING A BROKEN BEARING 


Quick thinking and resourcefulness on the part of the 
foreman machinist in a certain shop were evidenced recently 
in the promptress with which a broken bearing was replaced 
and the machine put back in operation. The improvised 
hearing, as evolved by the foreman, is shown at A in the 
accompanying illustration. While the outside dimensions 
of the repair bearing are different from those of the cast- 
jron bearing that it replaced, it served its purpose equally 
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Repair Bearing and the Pieces from which it was made 


well and made it possible to resume production with little 
delay. 

To make the repair bearing, the foreman used a piece of 
machine steel B, 1 % inches thick by 8 inches wide by 1214 
inches long, and a cast-steel gear blank C, which had been 
bored and turned ready for cutting the teeth. These pieces 
were taken to the welding department where a section was 
cut out from the piece B (as indicated by the dotted lines 
D) with a cutting torch. The pieces B and C were then 
assembled on a flat plate and welded together to form a 
bearing, as shown by the view at A. After the welding 
operation, the hole in the hub was bored out to a diameter 
of 2 7/16 inches. After clamping holes had been drilled, the 
bearing was ready to be assembled in the machine. 

Kenosha, Wis. M. HE. Ducean 


BENDING TUBING 


One of the oldest methods of preventing metal tubing 
from assuming an oval or flattened shape while it is being 
bent is to fill the tube completely with rosin or lead. The 
rosin or lead can be readily melted and allowed to run out 
after the bend has been completed. A second method, not 
so well known, is to fill the tube with a snugly fitting coil 
spring. After the tube is bent, the spring can be readily 
removed in the following manner: 

One end of the spring is fastened to a lathe spindle so 
that it can be rotated in a direction which will cause it to 
be wound to a smaller outside diameter. This winding op- 
eration will reduce the size of the outside diameter of the 
spring so that it can be removed from the tubing. The 
proper size and temper of wire may be determined by ex- 
periment. The spring should be well lubricated. 

There have been a number of mechanical devices described 
in Macurnery for bending tubing by means of a grooved 
roller which travels around the periphery of a form plate 
of the required diameter. The roller is mounted on an arm 

which is pivoted in the center of the form plate. The 


groove in the form plate and also in the roller is of a half 
circular shape so that the two members -will completely 
enclose the tubing at the bending point. The writer has 
had greater success with this type of bending device by 
employing a grooved forming block of suitable length in 
place of the grooved roller. S. N. Bacon 


DRILLING DEEP HOLES WITH SMALL 
DRILLS 


The writer recently had to drill a large number of holes 
YZ inch in diameter to a depth of 6 inches. Considerable 
trouble was experienced due to drill breakage, which usually 
occurred when the drill had reached about one-third the 
required depth. As an experiment, the drill was sharpened 
slightly off center so that one lip was longer than the other. 
This made the hole slightly larger than the diameter of the 
drill, thus providing sufficient clearance to prevent the 
binding or gripping of the drill in the hole. This method 
might also be used in some cases to prevent center drills 
from breaking. ELAM WHITNEY 


TOOL FOR REMOVING SLEEVES FROM 
LATHE TURRET 


In a certain shop considerable trouble was experienced 
at times in removing plain sleeves, reducing bushings, etc., 
from the holes in the lathe turret. Hook-pointed tools and 
screwdrivers were brought into service for the purpose of 
prying out the pieces, but such tools did not prove very 
satisfactory, mainly because the pull was exerted on one side 
of the sleeve. 

The bushing removing tool shown in the accompanying 
illustration was finally made up. As this tool proved very 
satisfactory, it may be of interest to others who experience 
tr uble in removing small bushings from the tool holes in 
lathe turrets. The end piece B swivels loosely on pin C in 
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Tool for removing Sleeves or Bushings 


a slot cut in body A. The length of piece B is slightly less 
than the diameter of the bushing hole in the turret. A 
hole D drilled in one end of B causes this part to be unbal- 
anced, so that it will normally assume an upright position 
in the end of the tool when the handle H is held in the ver- 
tical position. The dotted lines show the position of part B 
while it is being inserted in the bushing. 


Rosemount, Montreal, Canada Harry Moore 
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Questions and Answers 


SCREENS FOR SAND-BLAST ABRASIVES 


E. C. A.—In connection with the screening of sand for 
sand-blasting apparatus, what does a No. 10 mesh signify? 
What are the number of meshes per inch, and how is the 
sand generally graded? 

A.—In reference to screens for sand-blast. abrasives, the 
number of the mesh gives the number of openings to the 
linear inch. For example, No. 10 mesh means that there 
are ten openings or meshes to the inch, or one hundred 
openings to the square inch. A No. 8 mesh would have 
sixty-four openings to the square inch, etc. 

The Pangborn Corporation informs us that there seems 
to be no standard of usage in the grading of sand for sand- 
blast apparatus, but taking the ocean sands largely used 
in the eastern states, they would be graded about as follows: 


Sand No. Passes Screen Remains on Screen 
1 20 mesh 40 mesh 
2 14 mesh 20 mesh 
3 8 mesh 14 mesh 
4 5 mesh 8 mesh 


The weight of the wire used for the screens is governed 
by the weight and character of the material to be screened, 
so that the size or gage of the wire often varies for the 
game number of screen, and this, in turn, somewhat deter- 
mines the size of the openings or meshes. The nature of 
the sand-blast apparatus is such that precise grading is not 
necessary, and therefore a variation in the weight of the 
wire is not of great importance, so that individual require- 
ments at the screening plant in this respect may be met 
without difficulty. For material that requires accurate 
grading, the size of the opening or space of the mesh would 
have to be more carefully considered and determined. In 
this connection catalogue No. 40 of the W. S. Tylor Co., 
of Cleveland, Ohio, will prove of interest and value, as a 
general reference. 


MEANING OF “THREADS PER INCH” AS 
APPLIED TO MULTIPLE SCREWS 


R. M. G—what is the correct meaning of the term “num- 
ber of threads per inch” as applied to a worm? This term 
has been used in our plant to mean the number of threads 
which would be cut in each inch along a longitudinal section 
of the worm; that is, a worm of 1/3 inch pitch would have 
three threads per inch, irrespective of whether it was a 
single-, double-, or quadruple-threaded worm. Is this correct, 
or should the meaning of the term be the same as when ap- 
plied to a screw, a double-threaded worm of 1/3 inch pitch 
having 114 threads per inch, a quadruple-threaded worm of 
1/3 inch pitch having % of a thread per inch, etc.? 

A—It is unfortunate that certain expressions, such as the 
one referred to, have never been standardized. We believe 
thet for all multiple threads, it is the general practice to 
give that number which indicates the number of threads 
per inch corresponding to the lead instead of the number 
corresponding to the pitch. Perhaps confusion would be 
avoided if the number of threads per inch were not men- 
tioned in connection with multiple threads, the lead being 
given instead. 

One method of specifying, say, a double-thread screw hav- 
ing three threads per inch is as follows: “Three threads 
per inch, double.” This means that the screw has a lead of 
one-third inch and a pitch of one-sixth inch, but the very 
fact that the expression requires explanation indicates that 
it is not very good. A better way of designating this thread 
is as follows: “One-third inch lead, one-sixth inch pitch, 
double thread.” Still another expression that might be used 
indicates just what is meant, by reference to the lathe gear- 


ing. Thus the thread previously mentioned could be desig- 
nated as follows: “Double thread, lathe geared for three 
threads per inch.” , 


CAN A DEFECTIVE PATENT BE REISSUED? 


C. N. T.—I have a patent that has fourteen of the seven- 
teen years for which it was granted yet to run. The speci- 
fication does not properly describe the invention nor does 
the drawing sufficiently illustrate it. I have been advised 
that a reissue of the patent to correct these defects can in 
all probability be obtained. What is meant by a “reissue,” 
and will it grant me protection for seventeen years from 
the time it is allowed? 


ANSWERED BY GLENN B. HARRIS, YONKERS, N. Y. 


If a patent is inoperative or invalid by reason of a de- 
fective or insufficient specification or drawing, or by reason 
of the patentee claiming as his own invention more than 
he had a right to claim as new, and if the error arose 
through inadvertence, accident, or mistake, and without 
fraudulent or deceptive intention, the original patent may 
be surrendered, and new specifications and drawings sub- 
mitted that correctly describe the invention, together with 
the government fee required. Then, if on examination the 
application is found to be in proper form, a new patent will — 
be issued, but only for the unexpired part of the seventeen 
years for which the patent was originally granted. The life 
of a patent can be extended only by a special act of Con- 
gress, and cases in which this has been done are rare. No 
new matter may be introduced in a reissue application, nor 
can the claims be ‘broadened beyond their original scope. 
Failure of the inventor to claim in his original application 
all to which he might have been entitled is held in fact to 
be an abandonment thereof, and its dedication to the public. 


WEIGHT OF FLYWHEEL 


A. J.—Owing to lack of space, I must replace a 1714-inch 
flywheel on a small gasoline engine by a 12-inch flywheel. 
How much does the weight of the rim of the smaller flywheel 
need to be increased in order to have the same effect as the 
large flywheel? 


A.—According to the formula given in MACHINERY’S HAnp- 
BOOK, page 288, the total energy stored in a flywheel is 


Wr? 


E= 
64.32 
in which 

E = total energy of flywheel, in foot-pounds; 

W = weight of flywheel rim, in pounds; and 

v = velocity at mean radius of flywheel rim, in feet 

per second. 

As the energy stored in both flywheels is to be the same, 
and as the velocity at the mean radius of the flywheel rim is 
proportionate to the mean diameters of the flywheels, the 
problem can be solved by the following calculation (assum- 
ing, for the sake of simplicity that the diameters given in 
the problem are mean rim diameters): 

Wis 0.5%) Wieio en 


Wi X 17.5? 


W.= = 2.13Wi1 


12? 
in which 
Wi = weight of large flywheel rim, in pounds; and 
W. = weight of small flywheel rim, in pounds. 
Expressed in words, the rim of the small flywheel should 
weigh approximately 2.13 times the weight of the rim of 
the larger flywheel. 


-urally based on the equip- 
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Drawing a Deep Wide-flanged Shell 


By FRANK LUX 


HE description 
of the dies here 
illustrated was 

prompted by a query 
submitted to the How 
and Why  Depart- 
ment of MACHINERY, 
some time ago. Dies 
for producing deep 
drawn work having 
a flange may be de- 
signed along two dif- 
ferent lines. The 
shape of the work, 
of course, determines 
the type of die to be 
used. If the flange 
is not too large, the 
work can be blanked 
to size and then 
drawn, starting with 
a push-through die 
for the first drawing 
operation, which produces a cup. The succeeding drawing 
operations reduce the diameter of the work and gradually 
form the flange. The dies shown in June, 1920, MACHINERY, 
on page 964 are typical of this design. 

- A somewhat different. line of dies must be used for work 
having a large flange like that described in the query re- 
ferred to (see the right-hand view, Fig. 1) in order to 
prevent wrinkling when the flange is being formed. In 
laying out the dies for this piece of work, the first step 
is to determine the amount of draw for each operation and 
the number of operations required. 

The approximate size of the blank is first determined, 
and as the final size of the work is a known factor it is 
then possible to lay out the blank size and the finished 
work on paper. The various drawing operations can next 
be planned and the shape of the work after each operation 
sketched in accordingly. This 
naturally requires knowledge 
of drawing practice based 
on experience. Hach piece of 
work to be drawn requires a 
separate lay-out and _ the 
method of procedure is nat- 


Bigg es 


ment available. For instance, 
it is necessary to know 
whether a single- or double- 
action press is to be used and 
what the capacity of the 
press is in tons. Definite 
knowledge of the material to 
be drawn is perhaps the most 
important factor, because the 
amount of drawing to be 
accomplished in each opera- 
tion is governed by the nature 
of the material. Some ma- 
terials draw very readily, 
while others have poor draw- 


ing qualities. Fig. 2. 


Successive Steps in drawing a Wide-flanged Shell 


Blanking and Drawing Die for First Operation 


The lay-outs of the 
dies required for 
drawing the _ piece 
of work shown in 
Fig. 1 are illustrated 
Ine hes ace LOO aL L 
must be remembered 
that these illustra- 
tions are not in- 
tended to be actual 
working drawings 
but merely to show 
the best general de- 
sign dictated by ex- 
perience and modern 


practice. They are, 
however, similar to 
dies designed and 


successfully em- 
ployed by the writer. 

The sequence of 
the drawing opera- 
tions as they would 
be planned by the writer for this work is shown in Fig. 1. 
The dimensions of the finished piece of work are shown 
in the sectional view in the lower right-hand corner, while 
the shape of the work after each of the first three drawing 
operations is shown at A, B, and (OC, respectively. The 
dimensions given show the amount of draw in each opera- 
tion. The fourth drawing operation brings the shell to the 
desired diameter and length. The size of the blank is de- 
termined by the use of tables given on page 980 in 
MACHINERY’s Hanpspook. A certain amount of stock is al- 
lowed for a final trimming operation, as it is apparent that 
on deep drawn work the outside diameter of the flange 
would not be uniform but would have an irregular edge 
that requires trimming. 

The die for the blanking and first drawing operation is 
shown in Fig. 2. The die A and punch B blank the work 
to the correct diameter on 
the downward stroke of the 
press and form it to the shape 
shown by the heavy black 
line. The work is held secure- 
ly against the punch by a 
pressure-ring C while the 
forming is being done, thus 
preventing wrinkling. Pres- 
sure is also exerted on the 
stock by a pressure-plate D 
acting against block Z£. AS 
the punch is withdrawn, the 
work is ejected by the pres- 
sure-ring (C, should it have a 
tehdency to stick on the form- 
ing block E. When it sticks 
to punch B it is stripped by 
the pressure-plate D. If it 
were desired to blank the 
work to size in a previous 
operation, the die would be of 
similar construction. except 
that the work would then 
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be located in a nest on the 
die-block A. 

The die for the second 
operation, shown in Fig. 3, 
differs somewhat in principle 
from the one just described. 
The work A is located on a 
pressure-ring B, which is a 
sliding fit on the forming 
punch @. Spring pressure is 
applied to ring B through the 
pressure-pins D, which are 
connected with heavy coil 
springs or with a _ rubber 
cushion under the _ bolster 
plate. The forming die H# is 
located in a punch-holder F’, 
and as the ram of the press 
is brought down die # grips 
the work against the pres- 
sure-ring which moves down- 
ward under pressure and re- 
duces the diameter of the 
work as indicated by the 
dotted lines G. It will be 
seen that the flange is con- 
siderably enlarged by this 
operation. 

The die used for the next 
drawing operation is shown 
in Fig. 4. This differs from 
the dies previously described 
in that its action is more that of sizing than drawing. The 
work A is located on the top of die B. The punch C fits 
down into the work and forces it into the hole in the die, 
stretching out the drawn part, as shown by the dotted lines 
at D. As the punch reaches the end of its stroke the flange 
is flattened out between die B and plate EH, which is located 
in punch-holder F. 

The final drawing operation is simple, and is performed 
by a die of the same type as that shown in Fig. 4. After 
the work has been completely drawn, the flange is trimmed 
to the required diameter by the die shown in Fig. 5. The 
work A is located in the block B, which serves as a punch 
for trimming the flange. The punch-holder is provided with 
a die OC which trims the work to size on the downward 
stroke of the press. A pressure-plate D holds the work 
firmly while the trimming is being accomplished. On the 
upward stroke, stripper # strips the flash # from the punch. 


Fig. 3. 
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Fig. 4. Die for Fourth Operation on Deep-drawn Shell 
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THE MACHINE TOOL 
INDUSTRY IN 1921 


The Department of Com- 
merce announces that 349 
shops reported to the Bureau 
of Census that they produced 
machine tools to a total value 
of $5000 or more in 1921. Of 
these shops 98 were located 
in Ohio, 37 in Massachusetts, 
29 in Connecticut, 28 in New 
York, 25 in Michigan, 24 in 
Pennsylvania, 23 in Illinois, 
17 in Wisconsin, 15 in Indi- 
ana, 12 in New Jersey, 12 in 
Rhode Island, 7 in Missouri, 
7 in Vermont, 6.in Kentucky, 
3 in New Hampshire, 2 in 
Minnesota, and 1 each in Cali- 
fornia, Delaware, Iowa, and 
Maryland. In 1919'there were 
385 shops reporting as build- 
ers of machine tools. The 
smaller number in 1921 is ex- 
plained by the fact that a 
number of plants reporting in 
1919 had gone out of the 
machine tool business in 1921. 

Considerable fluctuations 
are noted in the number of 
wage earners employed in dif- 
ferent months during the year. In January, 1921, the month 
of maximum employment, there were 36,552 wage earners; 
and in November, the month of minimum employment, only 
14,773. The average number employed in 1921 was 21,321 
as compared with 53,111 in 1919. The wage payments de- 
creased from 66,000,000 in 1919 to approximately 25,000,000 
in 1921. The salaried employes decreased from 8519 in 1919 
to 4550 in 1921, and the amount of salaries from about 
18,000,000 to 12,000,000. 
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Drawing Die for Second Operation 


* * * 

A committee composed of members of the four founder 
engineering societies—the civil, mechanical, electrical, and 
mining engineers—is cooperating with the national museum 
of the Smithsonian Institution at Washington in formulating 
a plan for a National Museum of Engineering and Industry 
similar to the foreign museums of this type in London, 
Paris, and Munich. 


PUNCH-HOLDER 


Fig. 5. Die for trimming Flange of Deep-drawn Shell 
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INDUSTRIAL CONDITIONS IN GERMANY 


From MACHINERY’S Special Correspondent 
Berlin, January 6, 1923 


Owing to the unsettled conditions, it is difficult to present 
an accurate view of industrial conditions, because they 
change from day to day. The present letter records condi- 
tions as they were at the end of the past year. 

The machine industry had a relatively good year in 1922 
in the locomotive, machine tool, and agricultural machinery 
fields. In other machine-building fields, however, the exports 
scarcely reached one-half the pre-war volume. From Janu- 
ary to October the exports of machine tools amounted to 
approximately 56,850 tons, which averages about 70 per 
cent of the exports for the same period in 1913. The imports 
of machine tools during January to October, 1922, amounted 
to about 1400 tons. The prices of machine tools, as ex- 
pressed in marks, are constantly rising, but it is practically 
impossible to give any comparison with prices in other 
countries, as the rate of exchange varies from day to day. 

One of the leading German machine tool builders, whose 
annual report may be considered typical for many machine 
tool companies, states that there are abundant orders on 
hand—enough to keep the company’s plant occupied until 
next summer. The domestic orders, however, are rapidly 
diminishing, as domestic buyers are no longer able to pay 
the prices as now expressed in marks. This constant change 
in the value of the mark causes great difficulty in the manu- 
facturing field, because the expenditures each month, as 
expressed in marks, always exceed the receipts, the latter 
being based on a value of the mark no longer in existence. 
Many manufacturers for that reason are heavily indebted 
to the banks. As it is practically impossible to foresee the 
losses due to sudden fluctuations in the value of the mark, 


‘German manufacturers are looking toward the future with 


great apprehension. 
Wages and Labor Conditions 


It is of little value to mention wages, in marks, because 
they vary constantly and there is no standard of comparison. 
The buying power of wages, however, may be indicated by 
a comparison. In November, wages of skilled and unskilled 
labor in the metal-working industries, in marks, were from 
255 to 386 times as large as in 1914, but the cost of living 
had increased 580 times. A skilled man now obtains only 
7 per cent more than an unskilled man, according to the 
fixed union rates. This will greatly endanger the future 
development of the industries, because many young men 
now refuse to learn a trade, their earning capacity being 
practically the same whether they are skilled or unskilled. 
Before the war, skilled men received about 40 per cent more 
than unskilled men. 

The return on capital investment is even more out of 
proportion with pre-war figures than are wages. One of the 
large machine tool builders, now paying a dividend of 30 
per cent on its pre-war capital, in reality pays only 0.05 per 
cent, because of the decreased purchasing power of the mark. 

The general German labor union, in its annual report, 
states that it had a membership at the end of 1921 of 
7,752,000, of whom 5,896,000 were men. In addition to this 
union, there are several smaller unions having a membership 
of approximately 1,250,000, so that in total about 9,000,000 
workers are now organized in labor unions, which are said 
to be the actual rulers of Germany. 

The efficiency of the workers, it is said, leaves much t9 
be desired, and in some cases the rules limit the output 
and the efficiency of the machines employed, even in cases 
where an increased output would not involve greater effort. 


Conditions in Different Industries 


While the locomotive industry has been fairly well sup- 
plied with work during the past year, the prospects in this 
field are not very good. Sales to foreign customers are 
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difficult on account of the unstable exchange rate. The ship- 
building industry is in difficulties due to sudden great in- 
creases in costs of materials. The bicycle industry is well 
employed, but the exports have recently been curtailed. 
The optical and precision instrument industries are well 
provided with work. 

In all the large centers there is a great scarcity of coal 
and raw materials. The German state railways are buying 
foreign coal for the coming year’s supply, and the iron and 
steel industry is particularly handicapped by the lack ot 
fuel. Of the total amount of iron ore consumed in Germany. 
77 per cent is imported. 

The exports of locomotives amounted to 92,700 tons during 
January to October; and of agricultural machinery, 27,800 
tons. The exports of locomotives were more than double 
the exports during a similar period in 1913, while the exports 
of agricultural machines were about 80 per cent of the ex- 
ports in 1913. 


Russian Trade 


A great deal has been written about the trade between 
Germany and Russia. The rebuilding of Russia’s industrial 
life involves a big credit problem, which cannot be mastered 
by Germany alone. Business with the Soviet Government 
is now very much at a standstill, because of the difficulty 
of financing this work. Some of the large iron and steel 
concerns in Germany have secured industrial, mining, and 
agricultural concessions in Russia. The preparatory work 
on a general German-Russian commercial treaty is proceed- 
ing rapidly, and considerable benefits are expected from it. 
An Austrian-Russian company has been founded with a view 
to supplying Russia with manufactured goods, presumably 
in exchange for raw materials. At present, however, ideas 
are abundant, while real achievements are lacking. 


* * * 


ANNUAL MEETING OF AUTOMOTIVE ENGINEERS 


During the annual meeting of the Automotive Engineers 
held in New York City, January 9 to 12, papers were pre- 
sented covering many phases of automotive engineering. At 


_the Standards Committee meeting many important reports 


were presented with regard to which action for adoption, 
revision, or rejection was taken. These reports had pre- 
viously been published in the journal of the society, so 
that the members attending the meeting were able to offer 
carefully thought out suggestions or criticisms. An aero- 
nautic session was held at which several well-known authori- 
ties on commercial aircraft presented brief statements on 
certain fundamental design problems, the solution of which 
is considered necessary before commercial aviation can 
progress further. 

Professor G. A. Young presented a paper on “Practical 
Methods of Securing High Compression without Detonation.” 
This paper brought out some interesting results of research 
work conducted in the laboratory of Purdue University. 
Thomas Midgley, Jr., read a paper on “Fundamental Laws 
Governing Detonation,” and Stanwood W. Sparrow and S. M. 
Lee of the Bureau of Standards presented a paper on “Means 
of Measuring Detonation and Comparing Fuels for Use in 
High-compression Engines.” Robert E. Wilson presented a 
paper on “The Function of Oil and Fuel in Crankcase Di- 
lution,” and C. S. Kegerreis read a paper on “Carburetion 
of Gasoline and Kerosene.” 

One entire session was devoted to reports and discussions 
of the progress made in the fuel research project that was 
formulated by the Research Department of the society. 
Two sessions dealing with air-cooled engines were also held, 
and the body engineering session offered papers of interest 
to engineers engaged in this phase of automobile building. 
Copies of the papers presented may be obtained from the 
Society of Automotive Engineers, 29 W. 39th St., New York 
City. 
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CORRESPONDENCE AND TRADE LITERA- 
TURE FOR MEXICO 


The Mexican Chamber of Commerce of the United States, 
in one of its recent bulletins, emphasizes the necessity for 
writing all correspondence with Mexico in Spanish. All 
printed matter sent to Mexico 
for publicity purposes should 
also be in Spanish. It is true 
that the majority of the mer- 
chants understand English 
sufficiently to read the corre- 
spondence in this language, 
but they greatly prefer to 
deal with an American firm 
that uses the Spanish lan- 
guage. Mexican merchants 
are Swamped with all kinds 
of circulars, advertisements, 
and literature from _ the 
United States, mostly in Eng- 
lish. A large part of this 
mail goes directly into the 
waste basket, and, because of 


Die for producing Offset indicated at C, Fig. 2 
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BENDING OVERFLOW PIPE FOR 
AUTOMOBILE RADIATOR 


By J. A. HONEGGER 


The %-inch radiator overflow pipe shown 
in Fig. 2 is bent to the shape indicated in 
three operations. The bending equipment. 
consists of the fixture shown in Fig.°4, and 
the bending dies shown in Figs. 1 and 5. 
The fixture shown in Fig. 4 forms the 3- 
inch radius bend at A, Fig. 2. The die shown 
in Fig. 5 produces the %-inch radius bend 
indicated at B, Fig. 2, while the die shown 
in Fig. 1 produces the 3/16-inch offset indi- 
cated at OC, Fig. 2. For the first operation 
the straight tubing or pipe is passed between 
rollers A and B, Fig. 4, and under the clamp 
C. Springs, located in counterbored holes in 
the clamp, serve to hold the clamping jaws open when nut 
G is loosened. The tubing is pushed through the opening 
in the clamp until it rests against stop H, which is properly 
adjusted by nut Ff. 

When the tubing or pipe is in place, the clamp is tightened 
by turning nut G. By operating lever H, roller B is caused 
to rotate about the periphery 
of stationary roller A and 
thus bend the pipe to the re- 
quired radius. Lever H is 
provided with a lug K which 
slides or rides on track L. 
This construction gives the 
lever adequate support and 
keeps the bending rolls in 
proper alignment. Stop M is 
adjusted to allow an over 
movement of lever H, as the 
pipe has a tendency to spring 
back after being bent. It will 
be noted that the roller A 
is prevented from turning by 
four fillister-head screws, one 
of which is shown at N. Stop 
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the volume of it, even a really 


P is adjusted to bring the 


interesting sales letter is 
given little attention, in view 
of the great mass of matter 
printed in English arriving 
in the same mail. Generally speaking, traveling agents or 
representatives are the most : effective ‘means of securing 
business in Mexico. 


Fig. 2. 


* * * 


in increasing the 
The continua- 


Two factors have particularly aided 
present demand for iron and steel products. 
tion in the building boom this spring, fore- 
cast by the upward swing in the sale of 
fabricated structural steel, is one, and the 


Details of Overflow Pipe 


hole or opening between roll- 
ers A and B into alignment 
with the hole in clamp C so 
that the work can be easily 
inserted between the two bending rolls. : 
After removing the work from the fixture shown in Fig. 4, 
it is placed in the die, Fig. 5, which forms the bend B, 
Fig. 2. The grooves formed in the spring block A, Fig. 5, 
fixed block B, and the outboard support ©, and the stop D 
serve to locate the work. Normally the groove in spring 
block A is located % inch higher than the groove in block B. 
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heavy buying of rolling stock and other equip- 
ment by the railroads is another. It is ex- 
pected that the railroads will spend. $700,000,- 
000 for various kinds of equipment and im- 
provement in 1923. The average for the last 
ten years has been less than $500,000,000 a 
year. On December 31 there were unfilled 
orders for nearly 1600 locomotives, and addi- 
tional orders for both locomotives and cars 
have been placed during the month of 
January and are likely to continue to be 
placed during the early part of the year. The 
activity in the locomotive and car shops is 
evidenced by, orders for machine tools and shop 
equipment, as well as forgings and castings. 
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Fig. 3, Plan View of Die shown in Fig. 1 
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This position is maintained by 


the upward pressure exerted by 
springs # and the limiting ac- 
tion of screws F. Bracket (, 
besides acting as a support, also 
performs the function of a guide 
block, to prevent the bend at B, 
Fig. 2, from being bent to one 
side, or out of parallel with the 
bend at A. 

Referring to Fig. 5, block G is 
provided with a groove similar 
to that in block A. As block or 
punch G descends, the groove 
closes over the tube in spring 
block A until the flat faces of 
both blocks A and G meet. 
Block A then recedes 1% inch 
into the die-shoe, acting against 
the pressure of springs ZH. This 
insures a positive grip on the 
tube before the bending com- 
mences. Further downward 
movement of the forming punch 
bends the tubing to the shape in- 
dicated. A slot is provided in 
the punch-holder at H to give sufficient clearance for the 
end of the tube. On the return stroke of the press, block 
A regains its normal position through the action of springs 
#, This block is guided in both its up and down movements 
by pin J. The punch and die are aligned by pins K and L. 

The die employed for the final bending operation which 
forms the offset at C, Fig. 2, is shown in Fig. 1. Normally, 
‘spring blocks A and B are level with blocks O and D, this 
position being maintained by springs EH and stop-screws F. 
The bend produced in the second operation is placed in the 
groove in blocks A and D, the end of the tube resting 
against stop G, which is adjusted by nut H. The stud which 


Fig. 5, Die for forming Bend B, Fig. 2 
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Fig, 4, Fixture for making Bend shown at A, Fig, 2 


holds this stop is prevented from turning by the pin J 
shown in the plan view of the die, Fig. 3. On the down- 
ward stroke, punches B and C close over the tubing so that 
punch B rests on the upper face of block D. Continued 
downward movement causes punch B to recede into punch- 
holder K, while block A recedes into die-shoe LZ. This forces 
the tube to assume the form of the grooves in blocks C and D. 
The punch and die are aligned by pillars M and N. 


Labor conditions throughout the country are improving. 
There is practically no unemployment at present except 
when due to purely local con- 
ditions; and in certain local- 
ities, especially in the steel 
districts, there is an acute 
scarcity of labor—especially of 
unskilled men. In the ma- 
chine-building industries, there 
is a searcity of skilled labor, 
and as the conditions in the 
industry improve, the shortage 
of machinists and toolmakers 
will be severely felt by manu- 
facturers. For the first time in 
two years the United States 
employment service announces 
that there are more jobs reg- 
istered with state and munici- 
pal agencies than there are 
workers. A year ago there 
were practically two workers 
registered for every job. A 
similar indication of increased 
industrial activity is reported 
by the employment department 
of the American Association of 
Engineers, which states that 
engineering employment im- 
proved month by month during 
the past year in the technical 
and engineering fields. On 
some railroads the shopmen’s 
strike is unsettled, while in 
other cases the old employes 
have gone back to work. 
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CHUCKING OVER-SIZE PISTONS 


A number of interesting chucking devices are employed 
in the plant of the Houpert Machine Co., Long Island City, 
in machining over-size pistons. Although this company is 
prepared to manufacture pistons on a commercial basis by 
means of automatic machinery, the manufacturing is not 
carried beyond the semi-finished stage, the final finishing 
operations being performed on pistons taken from stock 
whenever a cylinder of any particular size or make is to be 
refitted. Some of the chucking devices used for this work 
are shown in the accompanying illustrations. 

The semi-finished pistons with the piston-hole already ma- 
chined are chucked in the manner illustrated in Fig. 1, for 
refacing the skirt end, as special requirements may demand. 
This pot chuck is shown attached to the spindle of a Reed 


MACHINERY 


February, 1923 


arbor, which is tightened by a headless set-screw. The 
arbor is so placed that this key is in line with the V-blocks, 
so that tightening the arbor in place causes the key to bind 
in a horizontal plane within the hole. The tightening will 
not then have a tendency to destroy the setting previously 
obtained by means of the tailstock and radial set-screws. 
The springs that draw the eye-bolts back are sufficiently 
strong to hold the piston securely in its aligned position, 
which assures a positive location from which the end of the 
piston can be accurately faced parallel with the piston-pin 
hole. 

Another piston chucking arrangement is illustrated in 
Fig. 2. Here a Warner & Swasey turret lathe is shown, 
on the ways of which a special cam-operated steadyrest is 
attached. In this case the steadyrest is used chiefly in touch- 
ing up the ends of finished pistons which may not have 


Fig. 1. Chuck for holding Semi-finished Pistons while refacing Ends 


lathe, and the means 
employed for holding 
the work assure that 
the end will be faced 
square with the pis- 
ton-pin hole. The 
piston is _ placed 
loosely in the chuck, 
the three set-screws 
being loosened, and 
is held square by 
means of the squar- 
ing device carried in 
the tailstock of the 
lathe. This consists 
of a short slabbed 
bar A which is held 
vertically, as shown, 
and brought to bear 
against the end of 
the piston. The three set-screws are then brought up lightly 
against the periphery of the work to hold the location thus 
secured, and handle B is moved forward, rocking the collar 0 
and advancing two eye-bolts, which are located diametrically 
opposite each other in the walls of the chuck. One of these 
eye-bolts is shown at D. 

As soon as the bolts have advanced far enough, a special 
arbor E is passed through them and through the piston- 
pin hole, and the handle B is released, which permits springs 
located on the eye-bolts at the rear end to draw back and 
firmly hold the arbor in the V-blocks.. This is the position 
shown in the illustration. The V-blocks have hardened steel 
faces, and the arbor has a special feature for tightening it 
within the piston-pin hole, consisting of a key, set into the 


Piston Fixture with 


Fig. 3. 


Fig. 2, Cam-operated Steadyrest for Use in machining Over-size Pistons 


passed inspection for 
squareness of end, or 
which may require 
some minor correc- 
tion. The operation 
shown is that of re- 
facing the skirt end 
of a finished piston. 


an ordinary jaw 


chwekyaeand) athe 
steadyrest used to 
support the outer 
end and locate it 


squarely while the 
operations are being 
performed. 

The steadyrest is 
attached to a heavy 
bridge iron A which 
is accurately fitted to the ways of the lathe. The body B 
of the steadyrest carries three radial jaws C, the inner 
ends of which are formed to fit the curvature of the piston 
so that the work may revolve freely while it is being held 
in perfect alignment. These jaws operate in three eccentric 
slots in tlfe cam-plate D. The jaws may be quickly advanced 
against the work by means of the handle shown, in which 
position they are locked by a binder ring which is threaded 
on a shoulder of the body and operated by means of the 
finger-lever EH. 

A third piston chucking set-up is illustrated in Fig. 3. 
This device is somewhat similar in general construction 
to that in common use in automobile repair shops. It con- 
sists of an angle-plate fixture. The piston is seated on a 


Cross-slide Adjustment Feature 


The work is held in 


ee 
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locating plate of the proper diameter and is secured at the 
closed end by a cam-operated clamp. The cam is tightened 
by the small lever A, which brings the clamp against the 
center of the closed end, where it is held by the link shown 
engaging the handle. A ballast B is attached to the base 
of the angle-plate as shown. This fixture is used extensively 
for reboring and finish-reaming piston-pin holes, but is not 
used in the regular manufacturing processes; in the latter 
case, these operations are performed by the use of an auto- 
matic machine. 

The centering feature of this -fixture is simple, consisting” 
of the cross-slide of a compound rest, which permits the 
work to be accurately located by means of the cross-feed 
operating handle. The slide is provided with a gib that is 
adjusted tightly against the movable member of the slide, 
so that after the center adjustment has been obtained there 
is no danger of the work changing position during the 


operation. 
Eo * * 


DIE FOR SPECIAL WASHER 


By C. E. STEVENS 


The original method of producing the washer shown com- 
pleted at A, Fig. 1, was to pierce and blank the piece in 
one operation and form or bend the ears in a second opera- 
tion. The cost of the forming operation was many times 
that of the piercing and blanking one, because, in forming, 
it was necessary for the operator to handle each washer 
separately. In order to eliminate the second operation, 
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Fig. 1. Details of Special Washer 


the die shown in Fig. 2 was designed. This die produces 
one complete washer at each stroke of the press. The die- 
block A is of tool steel, and is fastened to the cast-iron die- 
shoe B by three %-inch fillister-head screws, four 14-inch 
hexagonal-head cap-screws and two dowel-pins. The fillister- 
head screws are screwed into die-block A from the bottom, 
while the cap-screws enter the castings from the top side. 
The cap-screws also serve to hold the stripper O in place. 
Spacers or strips 1/16-inch thick are placed between the 
die-block and the stripper to give the clearance required 
to permit the stock to be fed through the dies. One of the 
spacer strips D extends beyond the end of the stripper 
plate, and acts as a guide for the stock when entering the die. 

The punches are set in a machine-steel 
part # and are riveted over at the top of this 
member. The part FE is mounted on a cast- 
iron punch-hoider F, and held in place by 
four 5/16-inch fillister-head screws and two 
dowels. The punch G and the forming punch 
H are kept from turning by small headless 
set-screws. The stock is fed into the die 
against the finger-stop J, which is normally 
held in the outward position by a small coii 
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Fig. 2. Die for producing Washer shown in Fig. 1 at One Stroke of the Press 


spring. When starting a new roll of stock, 
this stop is held in by the operator so that 
it serves to locate the stock while the elon- 
gated hole is pierced by punch G. The stock 
is then fed in so that the pierced hole lines 
up with the pilot K. A second elongated 
hole for another washer is next pierced by 
punch G while pilot K holds the stock in place. 
The stock is then fed into the third position, 
and the first step or blank is trimmed by 
punches L, which enter the die member at M 
and WN. (See upper view). This punch 
leaves the ears and a small web in the center 
of the strip as shown at O. An idle or blank 
space is left between punches Z and H to pro- 
vide ample wall thickness for the die-block 
between the trimming and forming openings. 
When fed in to the final blanking and 
forming position, the small ears on the work 
are brought in contact with the locating 
gages P so that the stock is properly centered. 
The edges of the forming punch H which are 
in contact with the ears are slightly stoned 
or rounded, while the remaining part is 
ground to a cutting edge. As this punch 
descends, the blank is cut free from the web 
and the ears are bent or formed. It will be 
noted that punch H acts against the spring- 
backed plunger Q. The blank is stripped 
from punch H by the stripper block RF on the 
up stroke of the press, after which the blank 
and web are ejected from the die by com- 
pressed air. The stripper R is fastened to 
plate C and is made a slip fit on punch H. 
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The Machine-building Industries 


opens under favorable auspices. General industrial 

“conditions continue to improve. Contrary to the usual 
trend at this season, production in the basic industries 
is gaining. Since July, 1921, when the average produc- 
tion of all industries was lower than at any time in recent 
years, there has been an almost uninterrupted rise month 
by month. The production of pig iron is larger than at any 
time in over two years. The automobile industry shows no 
signs of seasonal decline, the locomotive plants are busy, the 
textile industries are unusually active, and building opera- 
tions are maintained on a great scale, despite the season. 
This activity is having a far-reaching effect upon many 
other industries. 

Mr. Hoover, in making a forecast of business conditions 
during 1923, says, “The odds are favorable for 1923; the 
world begins the year with greater economic strength than 
a year ago; production and trade are upon a larger and more 
substantial basis, with the single exception of the sore spot 
in Central Europe. The healing force of business and com- 
merce has gained substantial ascendency over destructive 
political and social forces. There is ample reason why there 
should be continued progress during the coming year.” 


: LL authorities on business conditions agree that 19232 


The Machine Tool Industry 


The improvement in the machine tool industry is slow, 
but definite. The average business for the entire industry 
is about 35 per cent of capacity, with some fifteen or twenty 
firms doing considerably better than this. During December 
about half the machine tool builders had an increase in 
business of 20 per cent or more. Contrary to usual business 
experience, the first weeks in January brought a fair volume 
of business to many tool manufacturers. A few concerns 
state that business reached a normal level and would be 
quite satisfactory if it continued at the same rate through- 
out the year. 

One New England manufacturer building a standard line 
operates at 75 per cent capacity, and another building special 
machinery runs to capacity and has orders on hand for the 
next three months; but in many cases the shops are still 
running on a limited schedule, although stocks are being 
reduced so that the time is approaching when a resumption 
of more active manufacturing will become necessary. 

One shaper manufacturer finds that his total business 
for last year averaged about 50 per cent of normal, and a 
manufacturer of grinding machines sold a larger number 
in 1922 than in the best year previous to the war. This 
manufacturer states that if the number of machines sold 
in 1912 is represented by 100, the sales in 1917 were 300; 
1918, 300; 1920, 200; 1921, 95; and 1922, 120. As prices are 
from 90 to 95 per cent higher than before the war, this 
means that the actual volume of business in dollars and 
cents in 1922 was more than double the business of ten 
years ago. Multiple-spindle drilling machines have been 
in fair demand for the last two months, both in the sensi- 
tive and in the bigger types; and while conditions as re- 
corded may not be as favorable in the case of all machine 
tool builders, it is generally believed that the latter part 
of 1923 will see practically a normal business in this field. 


Small Tools and Accessories 


The small tool business is improving more rapidly than 
the machine tool business. One of the largest tap manu- 
facturers operates at 60 per cent capacity, and in the Middle 
West the small tool business is reported to average from 
75 to 80 per cent of what might be considered normal. The 


general practice of taking inventories at the beginning of 
the year has been responsible for some decrease in orders 
in this field; but on the other hand, February and March 
usually bring an increased volume of business. The demand 
for hacksaws is active, and several manufacturers of this 
product are running to capacity. Prices for hacksaws, 
however, are entirely too low, being only about 10 per cent 
above the pre-war price, which is out of all proportion to 
the increased cost of materials and labor. The business in 
hacksaw and cutting-off machinery is not yet anywhere 


nearly normal, but it is considerably better than a year ago. 


The grinding wheel industry operates at about 60 per 
cent capacity, with prices that are considered satisfactory. 
The pressed-steel and stamping business runs to capacity 
in all cases when catering to the automobile field, and to 
from 50 to 60 per cent capacity when devoted to a general 
line of business. An important development is taking place 
in this field in that castings are in many instances being 
replaced by pressed-steel members, as the latter are lighter, 
cheaper, and stronger than castings. Gradually, the general 
substitution of pressed steel for castings, whenever this can 
be done, will bring a great deal of business to the shops 
engaged in this line. 

Chain manufacturers are active, as would ‘be expected 
with business flourishing in the automobile field. The de- 
mand for bicycle chains is also good, and industrial chain 
users are placing more orders than formerly. Some of the 
die-casting shops are operating to capacity, and others have 
a business far in excess of a year ago. The demand for 
machinists’ precision measuring tools is much better, and 
micrometer makers do a business of about 50 per cent 
normal. Magnetic chucks are in greater demand than for 
nearly three years. Multiple drill heads have a fair sale, 
and the demand for broaches taxes at least the smaller 
broach-makers to capacity. 


The Automobile Industry 


All past records in automobile. production were surpassed 
in 1922. At present, the automobile industry continues to 
produce in excess of any previous figures for this time of 
the year, and some of the leading companies are operating 
nearly at capacity, ‘which ordinarily happens only during 
the late spring and early summer months. The manufac- 
turers are confronted with transportation, raw material, and 
labor problems, but so far there has been no noticeable de- 
cline in factory operations on this account. 


The Iron and Steel Industry 


Perhaps the most hopeful sign for the machine tool in- 
dustry is the activity in the iron and steel field, which 
always must precede an active demand for machine tools. 
The decrease in steel production that was expected before 
the end of the past year did not set in, and there has been 
no decline in the production of either pig iron, billets, bars, 
shapes, or plates. Taking steel alone as a criterion, some 
industrial forecasters see signs of a boom year. This is 
probably too optimistic a view, but stable conditions are 
aided by the fact that as the volume of business increases, 
prices are largely kept in check by the conservative price 
policies of the larger steel corporations, and unless unfore- 
seen conditions arise, prices will probably continue at their 
present level for a considerable period. Nevertheless, it is 
considered wise to place orders for future needs right now, 
for even though prices remain stable, there may be diffi- 
culties about deliveries if the present increase in demand 
continues. 
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New Machinery and Tools 


The Complete Monthly Record of New Metal-working Machinery 


The New Tool descriptions in MACHINERY are restricted to the special field the journal covers—machine tools and accessories and 


other machine shop equipment, 


The editorial policy is to describe the machine or accessory so as to give the technical reader a 


definite idea of the design, construction, and function of the machine, of the mechanical principles involved, and of its application. 


Reed-Prentice Planer-tyoe. Surface Grinding Machine. Reed- 
Prentice Co., 677 Cambridge St., Worcester, Mass.. @ Bia AHS 

Cincinnati-Acme Universal Hexagon Turret Lathe. ‘Acme Ma- 
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Shore Recording Scleroscope and Pneumatic Pedal. Shore Instru- 

ment & Mfg. Co., Van Wyck Ave.and Carll St., Jamaica, N. Y..489 
Electric Grinders. Cleveland Armature Works, Inc., Cleveland, O...489 
Oliver Motor-head Speed Lathe. Oliver Machinery Co., Grand 
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Electric Motor. Master Electric Co., 448 First St., Dayton, Ohio... .490 
ne Metal-cutting Machine. E. C. Atkins & Co., Indianapolis, 
Woods Engineering Co., Alliance, 
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Reed Opposed-spindle Drilling Machine. 


Hammond St., Worcester, Mass......c.cenceccccccesscavenes 491 
“Dumore” Sensitive Bench Drill. Wisconsin Electric Co., 2556 
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Bath Internal Thread Micrometer. John Bath & Co., Ine., 8 
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O-Z Hand Tachograph. O. Zernickow, 15 Park Roos New York 
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Pangborn Protective Hood and Apron. Pangborn Corporation, 
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Anderson Bench Filing Machine. Hugold Anderson, 201 Eddy St 
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Chapman Soldering Machine. P. E. Chapman Electrical Works, 
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Hanlon & Wilson Expansion Spiral Reamer. Hanlon & Wilson, 321- 
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Koch Drilling Machine Cutter. Paul W. Koch & Co., 19 South 
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Brown & Sharpe Indicator Attachment. Brown & Sharpe Mfg. 
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Barnes Heavy-duty Gang Drilling Machine. 
Chestnut St., Rockford, Ill.......... 


Franklin Turning and Grinding Machine. Franklin Machine & 


Tool Co., 61 Franklin St., Springfield, Mass................ 495 
Gordon Automatic Wrenches. Automatic Wrench Co. of America, 
450 Palisade Ave., West New York, N. J..............0000% 495 


Reed-Prentice Planer-type Surface Grinding Machine 


handling work up to 19% inches wide, 15 feet long, 

and 10 inches high above the magnetic chucks with 
which the table is provided has been brought out by the 
Reed-Prentice Co., 677 Cambridge St., Worcester, Mass. 
‘From the accompanying illustrations it will be seen that the 
bed, table, and housings of the machine are the same as in 
the regular Whitcomb 36-inch heavy-duty planer built by 
this company. The driving mechanism for the table is also 
of the standard construction. The cross-rail is of special 
design, and has mounted on it a Blanchard vertical grinding 
head, which is driven by a 25-horsepower self-contained 
motor and equipped with a 20-inch grinding wheel. The 
machine is primarily designed for grinding cast-iron chan- 
nels, but it may also be used for many other classes of work, 
either steel or cast iron. 

The handwheel near the bottom of the housing on the 
front side of the machine is for raising and lowering the 
cross-rail, to position the grinding wheel properly to suit 
different heights of work. Accurate vertical movements of 
the head are obtained by revolving the upper handwheel 
located on the cross-rail, at the front of the machine. The 


A PLANER-TYPE surface grinding machine capable of 


work is held by means of six magnetic chucks, which have 
previously been referred to. Each of these chucks has a 
magnetic surface of 144%, by 193, inches. There is a cast- 
iron spacer placed between each chuck, so that the work 


. is supported against the thrust of the wheel for its entire 


length. Side guides and other spacers are mounted on the 
cast-iron spacers between the chucks, and at one end of the 
table a bracket is provided to brace the work against end 
movement. These parts are necessary to hold the work in 
place in the event that the supply of electric current to the 
chucks should be accidentally shut off while the grinding 
wheel is traveling over the work. 

The machine is equipped with a two-speed countershaft 
for driving the table, the two speeds providing for taking 
roughing and finishing cuts. The roughing cuts are taken 
at a table speed of 30 feet per minute, on both the forward 
and return strokes of the table, while the finishing cuts 
may be taken at a table speed suited to the requirements. 

Angle-irons are fastened around the sides and ends of 
the table for its entire length and width to support sheet- 
metal guards. These guards protect the operator from in- 
jury and prevent the cutting compound from running on 
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Reed-Prentice Surface Grinding Machine of the Planer Type for grinding Work up to 15 Feet in Length 
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Fig. 2, 
Cutting Compound back to the Supply Tank 
the floor or into the various mechanisms of the machine. 
The guards were removed from the table at the time the 
photograph, Fig. 1, was taken, in order to give a better view 
of the grinding head and the magnetic chucks. On the rear 
side of the machine, which is illustrated in Fig. 2, there is 
a spout through which the cutting compound leaves the 
table and flows through metal troughs to receiving and 
supply tanks beneath the floor. 
delivered to the wheel by a pump in the supply tank, 
through two 1l-inch pipes, one of which conveys the com- 
pound to the inside of the grinding wheel and the other 
to the outside. j 


CINCINNATI-ACME UNIVERSAL TURRET 
LATHE 


The No. 1 universal hexagon turret lathe here illustrated 
is an addition to the line of turret machinery manufactured 
by the Acme Machine Tool Co., Cincinnati, Ohio. The illus- 
tration shows this machine with a cone head, but it may 
also be furnished with an all-geared head. The bar capacity 
is for work up to 114 by 9 inches, and the chucking capacity 
for work up to 18 inches. The head is cast solid with the 
bed, so as to obtain maximum rigidity and correct align- 
ment of the spindle with the ways of the bed. The driving 
cone has three steps, and with this type of drive there 
is a friction single back-gear. The all-geared 
head provides twelve spindle speeds ranging, 
from 18 to 318 revolutions per minute; these ~ 
changes are obtained by operating two levers 
at the front of the headstock. The sliding 
and mating gears are made of chrome-nickel 
steel and are heat-treated. 

The stopping and reversing lever is placed 
on the top of the geared headstock, and con- 
trols the operation of a friction clutch on the 
initial driving shaft. A hand-hole in the 
top cover gives easy access for adjusting the 
friction clutch. Change from one speed to 
another in one continuous movement of 
either of the speed-change levers is effected 
by a patented gear-shifting device. When the 
lever has reached the point where the gears 
are out of mesh, the driving pulley is auto- 
matically disengaged from the friction clutch, 
and re-engaged after the gears are again com- 
pletely in mesh. This feature enables the 
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Rear View of the Planer-type Grinding Machine, showing Method of conveying the 


The cutting compound is- 
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gears to be shifted from one speed to an- 
other while revolving simply from their 
own momentum, thus eliminating shock and 
excessive clashing. 

The automatic chuck is forged from the 
solid on the end of the spindle so as to in- 
sure rigidity and obtain minimum overhang 
from the front spindle bearing. The work 
is gripped or released instantly and, in con- 
junction with the stock feed, may be fed 
forward without stopping the machine, by 
giving a movement to the long lever at the 
front of the head. A stepped wedge auto- 
matically compensates for variations in the 
size of the work. An extra capacity chuck 
may be furnished for holding short work 
of large diameter. 

The side carriage clears the chuck and 
can be moved out of the way to permit the 
use of short tools on the hexagon turret. 
Six independent stops are provided on the 
side carriage for the longitudinal movement. 
The square turret on the cross-slide is posi- 
tioned by means of a hardened lock-bolt 
located directly beneath the cutting tool; 
the turret is unclamped and the lock-bolt withdrawn by a 
vertical movement of the lever on top of the turret. The six 
tool holes in the hexagon turret are fitted with binder bush- 
ings, and stock can be passed through them so as to allow the 
use of short stiff tools in turning long work. The hexagon 
turret is indexed automatically by the backward movement 
of the turret-slide, and is locked in the different positions 
by means of a bolt at the front end of the slide. Inde- 
pendent automatic stops are supplied for each turret: face, 
and the abutment for the stops can be shifted: to allow a 
slight extra movement of the turret. The stops are also 
arranged to trip the power feed. The side carriage and 
turret are provided with separate feed-shafts so that each 
may be operated independently of the other. The feeds to 
the side carriage can be reversed by operating the knob on 
the side of the apron. 

A two-horsepower constant-speed motor running at 1200 
revolutions per minute is required for the geared-head ma: 
chine, and it is recommended that the motor be mounted 
on the rear side of the head-end leg. For the cone-head 
machine, a two-horsepower variable-speed motor running at 
from 500 to 1500 revolutions per minute is preferable. This 
motor is placed on a pedestal at the rear of the head and 
belted to the cone pulley. A taper attachment for turning 
tapers up to 3 inches per foot in lengths of 8 inches, and 
a chasing attachment for cutting threads from 3 to 72 pitch, 


Cincinnati-Acme Universal Hexagon Turret Lathe built in Cone and Geared-head Types 
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may also be supplied. Some of the principal specifications 
of this machine are as follows: Swing over bed, 18 inches; 
swing over cross-slide, 83, inches; maximum distance from 
nose of spindle to turret face, 23 inches; transverse travel 
of cross-slide, 8 inches; longitudinal travel of cross-slide, 17 
inches; and approximate weight, 3150 pounds. 


SHORE RECORDING SCLEROSCOPE AND 
PNEUMATIC PEDAL 


In the Model C-1 scleroscope made by the Shore Instru- 
ment & Mfg. Co., Van Wyck Ave. and Carll St., Jamaica, 
N. Y., which was described in December, 1921, MACHINERY, 
the hardness of the metal part being tested is determined 
by noting the height to which the hammer rebounds, rela- 
tive to a vertical graduated scale. An improved instrument 
provided with a dial, known as the Model D recorder is now 
also being manufactured by this company. In the new in- 
strument, instead of the indication being momentary, the 
dial hand remains fixed an indefinite length of time or until 
the next test is made. The mechanism consists of the usual 
drop-hammer, the function of which, by virtue of its ac- 
cumulated energy of motion, is to overcome the penetrative 
resistance of the metal under test. This absorbs more or 
less of its striking energy, which is always constant, but 
that which is not absorbed, as most noticeable with the 
harder metals, reacts on the hammer itself, and causes it 
to rebound to a height proportional to the hardness of the 
metal. 

The hammer also differs from that of the earlier models 
in that it is longer, heavier, and drops and rebounds a 
comparatively shorter distance. A sensitive one-way ball 
clutch and pilot sleeve normally holds the hammer in its 
upper starting position, but when released, the pilot sleeve 
falls with the hammer, so that the slightest rebound to a 
height above the starting position, even though it is less 
than 0.001 inch, is instantly fixed by the clutch. Following 
this cycle, the clutch is raised to its starting position, carry- 
ing the hammer with it in its now somewhat elevated 
position, due to being locked on the rebound. When the 
hammer arrives at its starting position, it engages and 


Fig, 1, 


Shore Scleroscope with Dial for recording the Hardness 
of Parts tested 
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Fig. 2. 


Pneumatic Pedal which provides for operating the Model C-1 
Scleroscope by Foot 

actuates a rack and pinion and hair-spring dial mechanism, 

Which indicates the amount of the hammer rebound, and 

consequently the hardness of the specimen. The hardness 

values obtained with this instrument.agree, of course, with 

those indicated by the vertical scale of the older one. 

In many instances it has been found desirable to operate 
the Model C-1 scleroscope by foot, and to permit of such 
operation, the Shore Instrument & Mfg. Co. is also bringing 
out a pneumatic pedal known as the ‘“Sico.’” This device is 
illustrated in Fig. 2. It is provided with an adjustable 
knuckle part for the top of the foot, which not only keeps 
the foot in place, but also permits the operator to press the 
pedal up and down at will, even though a spring normally 
actuates the up stroke. This feature serves to exercise all 
the foot muscles, and eliminates fatigue or cramps when 
the demands on the operator are prolonged. The required 
suction and compression is obtained by the use of a para 
rubber diaphragm, which is so mounted that there is prac- 
tically no wear. A rubber tube is connected to the nipple 
of the air chamber and to the air nipple of the scleroscope. 


C. A. W. ELECTRIC GRINDERS 


One of a line of motor-driven grinders which is being in- 
troduced to the trade by the Cleveland Armature Works, 
Inc., 4732-36 St. Clair Ave., Cleveland, Ohio, is shown in the 
accompanying illustration. These grinders have a chrome- 
nickel shaft supported in Timken taper roller bearings, 
which may be adjusted to compensate for wear, a feature 
which is said to give exceptionally long life to the rotating 
parts. They are made in various sizes of from % to 15 
horsepower, in speeds of 1800 and 3600 revolutions per 
minute, and for electric current of any phase or voltage. 
The machine may be mounted on a floor pedestal as illus- 
trated, on a bench pedestal, or on a post bracket. 

The motor is especially designed for hard service, having 
a rotor and stator of the alternating-current type, assembled 
by electric welding without the use of bolts, rivets, or 
solder. Forced ventilation is provided throvgh dirt-proof 
openings, to assure cool operation at heavy overloads. The 
motor is controlled through a positive quick-acting switch 
which cannot be opened except when the current is off, and 
is therefore fool-proof. The switch handle can be operated 
by the elbow when both hands are in use. On the bench 
and floor types, the control mechanism, switch, and fuse 
cabinets are mounted on the back of the pedestal where 
they do not interfere with the operation of the grinder. 
A patented lock holds the shaft in position when wheels 
are being changed, and because of this design, one man 
can change wheels quickly without assistance. 

EBye-shields of heavy glass, set in aluminum, are furnished 
as accessories, for ready attachment to either guard. They 
are adjustable, and furnish protection to the operator’s eyes 
so that he does not need to wear goggles. The floor pedestai 
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One of a Line of C. A. W. Motor-driven Grinders 


has been designed with the comfort of the operator in mind. 
It is braced at the rear and provided with a toe notch in 
which the operator may brace himself. Guards for 10-inch 
and smaller wheels are removable but are not adjustable. 
However, patented guards for 14-inch wheels are adjustable 
so that both the rest and the top lip of the guard keep the 
same relation to the wheel as the latter becomes worn. 
The guards are supplied with an opening to facilitate con- 
nection to an exhaust system, and they can be fixed in any 
position to permit the grinding of long rods, etc. 


OLIVER MOTOR-HEAD SPEED LATHE 


A No. 51 motor-driven wood-turning speed lathe built by 
the Oliver Machinery Co., Grand Rapids, Mich., was described 
in August, 1918, MacHINERY at the time that it was placed 
on the market. This machine was designed for operation 
on alternating current at four different speeds, which were 
controlled through a handwheel on the front head-leg of the 
bed. The same company is now bringing out an additional 
No. 51 speed lathe, which is here illustrated. The new 
machine is provided with a variable-speed motor which gives 
speeds of 600 to 3600 revolutions per minute. The motor 
runs on single-, two-, or three-phase alternating current. 


Oliver Wood-turning Lathe equipped with a Variable-speed Motor 
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The entire controlling mechanism is self-contained in the 
motor, there being no field rheostats, regulators, or relays. 
A push-button switch and handwheel control are regularly 
furnished, and through them the speed of the motor may be 
varied at will while it is in operation. The motor is 
equipped with ball bearings and a patented combined hand- 
wheel and faceplate. As a handwheel, it may be used to 
revolve the work or to stop the motor more quickly. 


MASTER ELECTRIC MOTOR 


An addition has been made to the line of electric motors 
built by the Master Electric Co., 448 First St., Dayton, Ohio. 
The new design is built in sizes of from 1/3 to 1% horse- 
power. A point of interest concerning this motor is that 
the frame dimensions of the commutator end are identical 
with those of the end from which the shaft projects, the 
result being a very symmetrical design. This motor has 
interchangeable frames for the alternating- and direct- 
current types. Other features of design include a compact 
short-circuiting device, removable self-aligning bearings, and 
a dual wick oiling system. A feature of the repulsion-in- 


Master Alternating- or Direct-current Motor, built in Sizes of from 
: 1/3 to 11/2 Horsepower 


duction motor is an exceptionally high starting torque, with 
low current consumption. The motor is designed to start 
heavy overloads with so slight a drop in line voltage that 
there is practically no flickering of lights. The motor is 
also said to operate high overloads under adverse voltage 
conditions. 


Ps 


ATKINS METAL-CUTTING MACHINE 


The speed of operation has been practically doubled in 


the improved No. 7-A ‘“Kwik-Kut” sawing machine recently 
placed on the market by E. C. Atkins & Co., Indianapolis, 
Ind. In the improved machine a speed of 100 strokes per 
minute is considered practicable, whereas the speed was 
formerly from 50 to 60 strokes per minute. The stroke is 
adjusted automatically to the size of the material in the 
vise. The saw frame travels on a T-bar and is kept in 
adjustment by means of screws, so that it will always travel 
in a straight line. The blade-holder has a gage that in- 
dicates whether or not the blade is adjusted properly rela- 
tive to the vise. The blade guide rides on top of the blade, 
and prevents it from running sidewise while a cut is being 
taken. 

The machine has a cabinet base which contains a com- 
pound settling tank, reservoir, and pump. The general con- 
struction of the entire machine is heavier than before, and 
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Atkins No. 7-A ‘‘Kwik-kut’’ Metal-cutting Machine 


oil-cups are placed wherever a large amount of oil is re- 
quired. The feed is controlled by a hydraulic dashpot, by 
means of which a greater or lesser feed can be secured by 
simply turning a by-pass cock. When desired, the by-pass 
cock can be set for a constant feed. The dashpot also acts 
as a cushion for the raising device, with the result that the 
blade is lowered into the cut without jar. 


WOODS INTERNAL GRINDING HEAD 


To meet the demand for an inexpensive internal grinding 
equipment where the amount of grinding to be performed 
does not warrant the purchase of a single-purpose machine, 
the Woods Engineering Co., Alliance, Ohio, has placed on 
the market a grinding head that can be used in conjunction 
with either the No. 2 or the 2% universal tool and cutter 
grinders built by that concern. The illustration shows this 
head applied to the No. 2 machine. The regular work-head 
is employed for holding the work either in a chuck or on 
a faceplate. 

This internal attachment replaces the regular grinding 
head of the machine, and the change from one head to the 


Woods Internal Grinding Head mounted on Tool and Cutter Grinder 


other can be accomplished in five minutes. The shaft, which 
is driven by the main belt of the machine, is mounted in 
ball bearings and carries a large pulley for driving the 
grinding spindle. The latter is mounted in ball bearings, 
with provision for adjusting for wear. Different lengths 
and diameters of stubs can be applied to the spindle nose 
to suit the work in hand. Adjustments may be made to 
maintain the proper tension on the belt that drives the 
grinding spindle. 
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REED OPPOSED-SPINDLE DRILLING 
MACHINE 


Drilling holes at close center distances can frequently 
be done to better advantage by drilling from opposite sides 
of the work than by drilling them on the same side by the 
use of an attachment. The first of these two principles has 
been adopted in designing the machine illustrated in Figs. 
1 and 2, which is a recent development of the Francis Reed 
Co., 43 Hammond St., Worcester, Mass. 

A special feature of this machine is the minimizing of 
drill breakage through the use of coil springs A, Fig. 2,- 


Fig. 1. Reed Drilling Machine with Opposed Spindles for drilling 


Work from Opposite Sides 


which act in conjunction with leverage links. An adjusting 
means provides for regulating the pressure of these springs. 
The machine spindles are advanced and withdrawn from 
the work by operating lever B, Fig. 1, a crank, and Jinks. 
Lever B reaches the stop C just before the points of the 
drills break through the work, thus allowing the compressed 
springs A to supply the power for gradually finish-drilling 
The spindle heads are adjustable to suit the drill 
length, and any length can be used. A vertical adjustment 
provides for varying the center distance between holes. 
Work-holder D, on the machine illustrated in Fig. 1, is 
intended for holding %- and 5-inch round stock, a com- 
pleted example being shown lying on the top of the pedestal. 
However, special work-holders can be devised to hold a 
large variety of parts. Work-holder D is cam-operated in 
conjunction with the feed-lever B, and held by means of a 
weight. On the completion of a drilling operation, lever B 


Fig. 2. Rear View of Machine illustrated in Fig. 1, showing the Com- 
pression Springs used to break the Drills through the Work 
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is lifted, raising the clamping lever through cam £, and 
opening the jig to allow the operator to quickly remove the 
finished work and insert a new piece. One hand is em- 
ployed to feed the drills and the other to handle the work. 
The machine is furnished with an oil-supplying equipment, 
the tank on the floor being placed around the work-holder 
to catch the liquid and return it to the tank after use. A 
production increase of one hundred per cent over old methods 
is claimed for this machine. 


“DUMORE” SENSITIVE BENCH DRILL 


A new sensitive bench drill which has recently been added 
to the line of “Dumore”’ products manufactured by the Wis- 
consin Electric Co., 2556 16th St., Racine, Wis., is shown 
in the accompanying illustration. This drill is equipped 


“Dumore’’ Sensitive Bench Drill for Holes up to % Inch Diameter 


with a dynamically balanced “Dumore”’ universal motor 
which runs on either alternating or direct current. A ball 
thrust bearing takes up all end play, and wick grease-cups 
insure lubrication of the bearings. The spindle is furnished 
with a No. 0 Jacobs chuck which has a capacity up to 4 inch. 
Quick-acting locking devices make the raising or lowering 
of the motor and the work-table a simple operation. The 
motor can be easily detached from the column when it is 
desired to use the drill as a portable hand tool. Six different 
spindle speeds are obtainable by means of a foot-controlled 
rheostat. 

The table is raised and lowered through a rack and pinion 
by turning a handwheel. The gear ratio of this mechanism 
is figured to balance the weight of the table and make the 
equipment so sensitive that small drills can be used without 
danger of breaking them. A gage set by means of a thumb- 
screw is provided to end the feeding of the drill when a hole 
has been drilled to the desired depth. The table is 31% 
inches in diameter, and has the center located 3 inches from 
the column, which permits drilling to the center of a 6-inch 
circle. The table is bored and reamed at the center to suit 
the shanks of fixtures which form part of the regular equip- 
ment. These fixtures include cone, cup, and radius centers 
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and a V-block. The radius center is milled to facilitate 
drilling rings and similar pieces. The over-all height of this 
drill is 16 inches. 


BATH INTERNAL THREAD MICROMETER 


An internal thread micrometer which has been developed 
by John Bath & Co., Inc., 8 Grafton St., Worcester, Mass., 
is shown in Fig. 1. This micrometer measures the exact 
size of a threaded hole and is read in the same manner as a 


Fig. 1, Bath Internal Thread Micrometer with Threaded Pilot 


micrometer caliper. It has four projecting jaws that seat 
firmly in inclined dovetail slots in cylindrical jaws which are 
actuated by means of a micrometer screw. The measuring 
jaws are relieved to decrease the weight and are held back 
against the handle by a large threaded flange which acts as 
a pilot and facilitates the catching of the thread in the 
work when the micrometer is being screwed into place. This 
threaded pilot is ground several thousandths inch under 
the nominal size, and has four notches for removing chips. 

The micrometer is ground cylindrical at its minimum 
size so that when it is expanded in the work to the normal 
size, the jaws make line contact in the threaded hole. In 
using the micrometer, it is contracted a few thousandths of 
an inch under the normal size, screwed into position, and 
expanded until the measuring jaws contact with the threaded 
hole. The reading is then taken by means of the graduated 
dial, after which the micrometer is again contracted and 
removed. The micrometer can be used to measure a thread 
for maximum and minimum sizes—the limits being decided 
upon by the user anywhere within a limit capacity of 0.020 
inch. An 8-inch micrometer, which is shown in Fig. 2, 
illustrates the possibility of making the micrometer in large 
sizes. It is exceptionally light for a gage of this size. 

The master reference ring shown in Fig. 3 is furnished 
for checking the micrometer when wear occurs on the 


Fig. 2. Internal Thread Micrometer of Large Size 
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Fig. 3. Master Reference Ring for checking the Internal Thread 


Micrometer 
measuring jaws. There is provision for setting the reading 
dial at zero when the micrometer is set to size by the master 
reference ring. The advantage of this internal thread 
micrometer is that it can be reground until worn out and 
it can always be kept up to size by referring to the master 
"reference ring. New jaws may also be fitted by the maker. 


O-Z HAND TACHOGRAPH 


The number of revolutions per minute. of rotating mem- 
bers is graphically recorded on a moving strip of paper in 
the “O-Z” hand tachograph shown in the accompanying 
‘illustration. This instrument is being placed on the market 
by O. Zernickow, 15 Park Row, New York City, for record- 
ing any speed between 30 and 24,000 revolutions per minute. 
The paper is fed across surface A by means of two rollers 


O-Z Hand Tachograph for recording graphically Speeds in Revolutions 
per Minute 


which are driven by a clock mechanism, the latter being 
wound by turning knob B. The upper roller C has a series 
of disks which contact with an ink roller and draw parallel 
longitudinal lines on the paper strip. The speed of the re- 
volving member being investigated is indicated by a line 
drawn by pen D in a vertical direction relative to the direc- 
tion in which the paper strip travels. This pen is set in 
motion by a pin projecting from the tachograph housing, 
and levers. The speed is indicated on the dial during the 
test. Pen # marks the time in seconds or one-fifth seconds. 

The entire width of the paper strip is available to pen D 
for’ the different ranges of the tachograph, these ranges 
being controlled by the thumb-slide. This enables clear 
registration of even very small fluctuations in speed. The 
inking and printing rollers can be easily removed for clean- 
ing and reconditioning. The weight of this instrument is 
two pounds. The recording mechanism may also be adapted 
to any type of O-Z tachometer. 
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PANGBORN PROTECTIVE HOOD AND 
APRON 


When steel shot and grit are used in sand-blasting, as 
is quite common in foundries, there is greater wear on the 
hood and clothing of the operator than when sand is used, 
owing to the fact that the metal abrasive particles have two 
and one-half times the specific gravity of sand particles, 
and strike a blow in the same proportion without disinte- 
gration. To meet the demand for greater protection when 


using metal abrasive, the Pangborn Corporation, Hagers- 
town, Md., has placed on the market a “Shotpruf”’ apron 
and hood. 

The apron has straps which pass around the neck of the 
The 


operator, and spring clips which attach it to his legs. 


Pangborn ‘‘Shotpruf’’ Hood 


clips do not bind the legs, and provide for quickly donning 
or removing it. The front of the apron is made of chrome 
leather. The hood, which is shown in the accompanying 
illustration, also has a chrome-leather front and crown which . 
effectually resists wear. A finely woven wire screen, which 
can easily be replaced, protects the eyes of the operator 
and at the same time permits clear vision. The hood is 
made with an adjustable band that fits any size head. 


ANDERSON BENCH FILING MACHINE 


A filing machine of the bench type, which has been de- 
signed for use in machining all kinds of dies, forming tools, 
and upright cutters, is now being placed on the market by 
Hugold Anderson, 201 Eddy St., Providence, R. I. From the 
accompanying illustration it will be seen that the machine 


Anderson Bench Machine for filing Dies, Forming Tools, etc, 
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is equipped with a tilting table. This table may be swiveled 
up to 30 degrees both ways relative to a perpendicular, and 
when tilted to the maximum, the 7/16-inch hole at the center 
provides sufficient clearance for a 14-inch file. This is of 
importance in filing narrow strips of sheet metal. 

The slide is provided with a gib for taking up wear, and 
is so arranged that the working parts will be adequately 
protected from filing dust. The file-holder is made to receive 
¥y-inch standard machine files, and is adjustable. The belt- 
shifter, for changing the belt from the tight to the loose 
pulley and vice versa, has a spring locking arrangement. A 
perforated oil bushing with which the loose pulley is sup- 
plied permits of running this pulley for months without 
oiling. ‘The stroke of the slide is 1144 inches; the size of the 
table 7 inches square; and the over-all height of the equip- 
ment, 10 inches. The proper speed of operation is from 350 
to 400 revolutions per minute of the driving shaft. This 
machine may also be equipped with a saw frame. 


CHAPMAN SOLDERING MACHINE 


Commutators, rotors, containers, or other parts that re- 
quire considerable soldering, may be soldered simultaneously 
at all joints by means of the “Allatonce” soldering machine 
here illustrated. This 
machine is a recent 
product of the P. HE. 
Chapman Electrical 
Works, . Tenth and 
Walnut Sts., St. Louis, 
Mo. It eliminates the 
necessity of using the 
slow and tedious sol- 
dering iron. The de- 
vice that holds the 
part to be soldered 
also protects any de- 
sired portion of the 
work from _ contact 
with the solder. The 
latter is automatically 
cleaned of dross, and 
there is no dripping. 
Raising of the solder 
to the height of the 
joints to be soldered 
is effected by depress- 
ing the treadle at the 
foot of the pedestal. 
The burners can be 


adjusted for using 
either natural or arti- 
ficial gas. <A jacket 


protects the operator 
from the heat of the 
fire, and there is no 
chance of hot solder 
splashing on his hand. 
An armored thermom- 
eter, 18 inches long, is provided, which is graduated to 1000 
degrees F., and 535 degrees C. The machine is built in two 
sizes, 


Chapman Soldering Machine 


HANLON & WILSON EXPANSION SPIRAL 
REAMER =- 


An expansion spiral reamer made up of segments contain- 
ing spiral cutting edges is being introduced to the trade 
by Hanlon & Wilson, 321-323 Pennwood Ave., Wilkinsburg, 
Pa. From the illustration it will be seen that the reamer 
has a central spindle or arbor which is threaded for that 
portion of its length that is covered by the cutting segments 
and the means provided for holding them to the tool. This 
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spindle has slots tapered at the bottom to form a cone rela- 
tive to the axis of the spindle, and in these slots are keys 
or wedges the inner surface of which is tapered to corre- 
spond with the bottom of the slots, while the outer surface 
forms part of a cylinder. The cutting segments form a 
complete cylinder when assembled, except for the portions 
removed when cutting them from the solid cylinder in their 
manufacture. 

The inner bore of the segments is straight and is backed 
centrally by a key. The segments are interlocked at their 


Hanlon -& Wilson Expansion Spiral Reamer 


ends with the keys so as to insure proper relation with 
them at all times. An intermediate washer placed between 
the segments and the adjusting units prevents injury to 
the units when making adjustments. Variation in the di- 
ameter of the reamer is accomplished by moving the cutting 
sections along the spindle by means of the adjusting nuts. 
This actuates the keys in the tapered slots and expands 
or contracts the segments, according to the direction in 
which the nuts are revolved. The reamer is particularly 
adapted to machining holes containing oil-grooves or cavities. 
The minimum and maximum diameters regularly manu- 
factured are 3% and 1% inches, respectively, and the range 
of expansion is 1/16 inch. 


KOCH DRILLING MACHINE CUTTER 


To provide an efficient means of cutting holes in fiber 
sheets, metal plates, and similar work, Paul W. Koch & Co., 
19 S. Wells St., Chicago, Ill., are placing on the market 
the device here illustrated. This is known as the “Jiffy” 
cutter, and is similar to the hand tool, made by this firm, 
except that it is 
provided with a 
shank to fit a drill- 
ing machine 
spindle. The 
knives are easily 
adjustable to and 
from the shank 
and are renew- 
able. Standard 
knives are intend- 
ed for cutting 
metal plates up 
to 3/16 inch in 
thickness, but 
special Knives 
may be supplied 
for cutting metal 
up to 1% inches 
thick. The tool 
may be used at a 
speed up to 100 revolutions per minute on fiber, and up to 50 
revolutions per minute on metal. It is made in two sizes, 
one for cutting holes from 114 to 3 inches in diameter, and 
the other for cutting holes from 114 to 6 inches. 


‘Jiffy’? Cutter for cutting Holes in Fiber and | 
Metal Sheets 
e 


BROWN & SHARPE INDICATOR 
ATTACHMENT 
An attachment designated as No. 729 has been added to 


the line of precision tools made by the Brown & Sharpe 
Mfg. Co., Providence, R. I., in order to increase the useful- 


' pressed-steel fittings for steel barrels. 


- Shafer collapsing taps of 2-inch pipe size. 
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ness of the dial indicator made by this company. The new 
attachment adapts the indicator for testing internal and 


-other surfaces that cannot be easily reached by means of 


the straight spindle with which the indicator is regularly 
supplied. The arm of the attachment is a bronze casting, 


which can be easily assembled and makes direct contact .« 


between the test bar and the dial plunger. Adjustments are 


Attachment for the B, & S. Dial Indicator 


unnecessary, and so there is no chance for inaccuracies. 


The test bar is made of steel, ground, accurately balanced, 


and held firmly in place by a pin driven through the arm. 


BARNES HEAVY-DUTY GANG DRILLING 
MACHINE 


A two-spindle 22-inch heavy-duty gang drilling machine 
of the self-oiling and all-geared type manufactured by the 
Barnes Drill Co., 814 Chestnut St., Rockford, Ill., is shown 
in the accompanying illustration equipped with duplex jigs 
having air chucks, and two-spindle auxiliary heads on each 
main spindle, the machine being thus arranged for tapping 
There are special 
geared thread-leading feeds to suit the pitch of the taps used 
in this work. Each auxiliary head carries two Rickert- 
The main spindles 
are provided with coil springs at the top, which automati- 
cally and instantly return them upon tripping the collapsing 
taps. The two-position air jigs on the table enable the 
operator to reload the two spare positions while two pieces 


Two-spindle Gang Drilling Machine equipped for Tapping 


Barnes 
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in the positions beneath the auxiliary spindle are being 
tapped. Brackets provide for resetting the chasers on the 
upward thrust of the spindles. Small coil springs just under 
the collapsing taps remove the shock at the moment of re- 
setting. The production from this unit per operator is 
approximately 700 pieces per hour. The machine without 
the special equipment is a standard product of the company. 


FRANKLIN TURNING AND GRINDING. 
MACHINE 


A machine equipped with a grinding head at the rear and 
a tool carriage at the front is being placed on the market 
by the Franklin Machine & Tool Co., 61 Franklin St., Spring- 
field, Mass., for turning and grinding automobile pistons, 
wrist-pins, valves, reseating cutters, etc. As will be seen 
from the illustration, the work and grinding heads are 
driven by individual motors. The work-head motor is of 
Y% horsepower capacity, and is mounted on a graduated 
swiveling base. A regular lathe spindle construction is pro- 
vided for holding faceplates, draw-in collets, piston adapters, 
and lathe chucks. The héad may be set at any angle for 
turning and grinding tapers, boring, and internal grinding. 
The turning tool is clamped in a toolpost set in a cross- 
slide which is operated by a feed-screw. The wheel-head 
motor is of % horsepower capacity, and is also mounted on 
a cross-slide. The handwheel at the right of the wheel guard 


Franklin T-G Model Turning and Grinding Machine 


is graduated to enable the operator to grind work to ten- 
thousandths of an inch. The grinding wheel is 10 inches 
in diameter. A belt-tightener is supplied. 


GORDON AUTOMATIC WRENCHES 


A line of wrenches, the distinguishing feature of which 
is their automatic adjustment, has been brought out by the 
Automatic Wrench Co. of America, 450 Palisade Ave., West 
New York, N. J. This line of wrenches, as shown in the 
accompanying illustration, includes pipe wrenches, open-end 
wrenches, and wrenches similar to the familiar monkey- 
wrench type. All the different types can be operated by one 
hand. In the case of the wrench shown at the bottom of 
the illustration, a slight pressure of the thumb on the mov- 
able jaw instantly adjusts the wrench to the size of the nut or 
bolt head. To release the grip, a slight pressure on a spring 
in the handle is all that is necessary. The head and shank 
are one solid piece of metal, and the lower jaw is also 
made from one piece. 

The pipe wrench is also so designed that it can be oper- 
ated by one hand in any position. To fit it to a pipe, all 
that is necessary is to push the adjustable jaw forward with ~ 
the thumb, until the size required is reached. When the 
wrench is to be released, a slight pressure on a spring in the 
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Three Types of Gordon Automatic Wrenches 


handle acts in the same manner as described for the regular 
type of wrench. A valuable feature of the pipe wrench is 
that the top jaw can be brought back at an angle, by press- 
ing the lower part, so that a firmer grip can be obtained. 
The open-end wrench is so designed that adjustment to the 
size of the nut or bolt head is instantly made by a slight 
pressure of the thumb on the adjustment jaw, and the final 
tightening is obtained by giving the thumb-screw in the 
head of the wrench a slight turn with the thumb. The re- 
lease is obtained instantly by a slight downward pressure 


on the knurled surface directly beneath the thumb-screw. - 


All these wrenches are made from drop-forged 15-25 point 
carbon steel, casehardened, and have a rustproof finish. 
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NEW MACHINERY AND TOOLS NOTES 


Combination Drilling Machine Table and Vise: Modern 
Machine Tool Co., 601 Water St., Jackson, Mich. A larger 
size of the combination table and vise for drilling machines 
described in September, 1919, Macuinrery when it was being 


manufactured by the Sprague-Hayes Mfg. Co., Detroit, Mich. © 


The manufacture of the device was taken over by the 
Modern Machine Tool Co., as mentioned in June, 1922, 
Macnuinery. The vise previously described was a 16-inch 
size, whereas the new product is a 19-inch size, intended 
for use on 20-, 21- and 24-inch drilling machines. The jaws 
open to 10 inches. The weight is about 200 pounds. 


Electric Riveting Machine: Kobert Machine Co., Inc., 50 
Church St., New York City. A redesigned dual-head electric 
riveting machine in which a copper electrode and a steel 
heading set are placed side by side at the front of the 
machine. Heating of a rivet is accomplished by passing a 
current through it while it rests on the horn and is held 
down by the copper electrode. When the rivet has been 
heated sufficiently, the head of the machine is moved laterally 
14%, inches to bring the steel heading set over the work, 
after which the rivet head is formed under pressure. The 
machine is motor-driven, and controlled by a foot-pedal. The 
rivets are heated after being assembled in the holes of the 
work. By this method, the placing of hot rivets in reamed 
holes is avoided. 


Heat-treating Gas Furnace: Fitzgerald Forging & Heat- 
treating Co., 576 St. James Ave., Springfield, Mass. A gas 
furnace known as the “Midget, Universal,” which is intended 
for use in the general heat-treating of both high-speed and 
carbon tool steels. The heating chamber is 61% inches wide, 
7 inches high and 9 inches long. There is also a space at 
the front of the furnace where tools may be preheated to 
approximately 1500 degrees F. before they are passed into 
the final chamber. Only twenty minutes is required to 
heat the furnace to a temperature suitable for treating 
high-speed steel, and a fuel consumption of only 275 cubic 
feet of gas is required per hour to maintain.a temperature 
of 2400 degrees F. 
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1898 —1923 


A reception in which the entire organization of MACHINERY 
took part was tendered to Matthew J. O’Neill, general man- 
ager, on January 20, which was his twenty-fifth anniversary 


with the Industrial Press. An illustrated history of the busi- 


ness, covering a quarter century, signed by everyone present, 
and a massive silver vase, appropriately inscribed, were 
presented to Mr. O’Neill on that occasion. ; 

The Industrial Press, now in its thirty-fourth year, orig- 
inally owned and published four technical journals which 
were sold after the publication of MACHINERY was begun, 
and the entire efforts of the organization were concentrated 
on that journal and on the development of an extensive book 
business in the same field. 

MACHINERY, now in its twenty-ninth year, is one of the 
few American technical journals which have continued from 
the beginning, for that term of years, under the same owner- 
Ship and management. The development of the business 
during recent years is due primarily to Mr. O’Neill’s ability, 


enthusiasm and energy. 
* * * 


HYDRAULIC AND ELECTRIC VARIABLE- 
SPEED DRIVES COMPARED 


In a paper presented before the annual meeting of the 
American Society of Mechanical Engineers, Walter Ferris, 
vice-president of the Oilgear Co., Milwaukee, Wis., made a 
comparison between the hydraulic variable-speed drive and 
the electric variable-speed drive. In order to point out 
several advantages of the hydraulic drive, Mr. Ferris de- 
scribed an Oilgear drive as applied to a seven-foot boring 
mill. 

This drive runs continuously, no friction clutch or other 
means of shutting down the drive being used. The service 
is severe and practically continuous on-the day run. The 
over-all mechanical efficiency of this variable-speed drive at 
various strokes of the pump and corresponding speeds of 
the motor is shown by the curve in Fig. 2. The unit trans- 
mits from 10 to 15 horsepower, and with a maximum effi- 
ciency at full stroke of about 87 per cent, maintains a 70 
per cent efficiency down to quarter-stroke. 

According to Mr. Ferris, the advantages of this drive over 
an electric drive are as follows: 

1. A more perfect control of the speed, permitting the 
operator to revolve the machine table in either direction at 
very slow speeds while chucking the work. The operator 
will frequently run his table 2 revolutions per minute, using 
a wrench on each clamping bolt as it comes past until the 
chucking is completed. If the work consists of boring a 


Fig. 1, 


Boring Mill with Hydraulic Variable-speed Drive 
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Speed to Pump Speed 
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Fig. 2. Mechanical Efficiency of Hydraulic Variable-speed Drive 


for Boring Mill 


small hole, he quickly speeds up the table to 48 revolutions 
per minute by merely turning the control handle of the drive. 

2. No coasting when the power is shut off; the drive can 
be stopped from a full speed of 48 revolutions per minute 
in two and one-half seconds. In six seconds the table can 

be brought up to maximum speed in either direction. These 
figures include the time required to accelerate the large 
cone pulley of which the flywheel effect is greater than that 
_ of the table and all gearing. 

3. No peak loads drawn from the line, and no heating of 
the hydraulic drive. When the boring mill is rapidly ac- 
celerated or stopped, as described in the preceding para- 
graph, the maximum accelerating torque is communicated 
_to the hydraulic motor as soon as the hydraulic pump is a 

short distance off center and working at a very short stroke 
‘with small power consumption. As the pump stroke in- 
creases, with a corresponding increase of the driving speed, 
the power increases toward the maximum, but the draft of 
power during the acceleration is never in excess of the 
maximum running load. The mill may be started, stopped, 
,and reversed as often as desired, without heating the hydrau- 
lic drive. 
_ 4. Low maintenance and a minimum of attention required. 
This particular drive has had no attention whatever for 
periods of from three to six months at a time. The machine 
operator claimed that an electric drive would have required 
some attention at least once a week in the way of replacing 
fuses, soldering connections, etc. 


* * 


PRACTICAL RESEARCH 


By ARTHUR L. COLLINS 


When one thinks of a laboratory, the natural conception 
is of a place where theorists work on purely scientific prob- 
lems. The patience of the scientific investigator has won 
him many laurels, but has not gained him the support 
of the man in the shop who depends on the skill and speed 
of his hands and rule-of-thumb methods to meet any 
demands for increased production that may arise. 

There are many factories where a works laboratory would 
not be tolerated. A common expression of factory executives 
is, “Oh, if we had the money we might install a laboratory, 
but we are getting along all right now, so what’s the use?” 
This is the attitude taken by many executives, and they 
will probably stick to it until they are either replaced by 
more progressive leaders, or their firms are forced out of 
business by more wide-awake competitors. 
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Rule-of-thumb methods of manufacturing are still adhered 
to in many plants, in spite of the great number of trade 
associations and organizations established for the mutual 
benefit of those engaged in practically every line of en- 
deavor. There has been a decided awakening, however, on 
the part of the majority of American business men. The 
great amount of good to be derived from the association 
of men engaged in the same lines of business is becoming 
more clearly recognized. Men are now coming together 
to discuss their problems, and are telling what used to be 
considered trade secrets. They are looking at such things 
in a broader way than heretofore, and have come to realize 
that their own business is often benefited by a competitor’s 
success. 

The great research laboratories of such corporations as 
the EHastman Kodak Co., the General Electric Co., the 
United States Steel Corporation, etc., have been of such 
inestimable value that smaller companies have been led to 
follow their example. The president of a large steel com- 
pany recently made the statement that the science of today 
is the practice of tomorrow. The truth of this has been 
demonstrated many times, and has led to the expenditure 
of vast sums in purely scientific experimentations. What is 
considered the science of yesterday is available for the 
business man: of today, if he will but ttse it. One of the 
best ways to do this is to establish a works laboratory and 
place it in charge of a scientifically trained man. Briefly 
stated, the functions of such a works laboratory are to 
apply scientific principles to the manufacture of the firm’s 
product, so as to raise the standard of quality and still 
keep the cost at a minimum. 

If placed in charge of the proper man, the laboratory 
should be the best paying department of a business. We 
have not as yet attained 100 per cent efficiency in any me- 
chanical process and we probably never will, but it is the 
aim to eliminate as much waste as possible, and this aim 
must be more earnestly striven for by most American firms. 
Foreign manufacturers with low labor costs can. compete 
favorably with us even with our intensive production, and 
it is therefore necessary to keep production costs at a 


minimum. 
* * * 


WORKING MODEL OF A LATHE 


The lathe model shown in the accompanying illustration 
is a miniature of a Type S geared-head motor-driven lathe 
built by the Sebastian Lathe Co., Cincinnati, Ohio, which has 
a swing of 15 inches and a bed length of 6 feet. The model, 
which is built to one-third scale, performs all the functions 
of the full-sized machine. An idea of its size can be obtained 
by comparing it with the telephone and other objects on 
the desk on which the lathe rests. The model is built 96 
per cent from aluminum, and weighs about 60 pounds. 


Model of Sebastian Geared-head Quick-change Lathe 
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This sizeable Brown & Sharpe Ground Hob is the largest of a complete 
set we recently made for a well-known gear manufacturer. 


Three Features of 


BROWN & SHARPE 
GROUND HOBS 


Accuracy of Form 


Grinding the teeth on the formicorrects all hardening distortions and 
allows a Ground Hob to be used from one end to the other, there being 
no errors in form:to limit its use. 


Duplication of Accuracy 


As grinding is a positive means of controlling the tooth form, any 
Brown & Sharpe Ground Hob may be accurately duplicated when 
necessary. Gear Manufacturers can duplicate the accuracy of these 
Ground Hobs in their finished gears—thereby securing the uniform- 
ity and precision required in high-grade gears. 


Increased Production 


The correction of all hardening distortions by grinding the hob teeth 
on their form prevents any one tooth or group of teeth from doing 
the major part of the work. The freer cutting action which comes 
from each tooth doing its share results in increased production and 
longer service between resharpenings. 


Consider the three features of Brown & Sharpe Ground Hobs— 
Higher Accuracy, Greater Uniformity and Increased Production— 
in reference to your own gear-cutting requirements. 


Write today for the list of Brown & Sharpe Ground Hobs carried in 


stock. 


BROWN & SHARPE Mc. Co. 
Providence, R.I., U.S.A. 
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A Six Inch Rule (Pocket Size) of 


STAINLESS STEEL 
by 
BROWN & SHARPE 


Rustproof—will not stain or discolor, but 
will always retain its bright finish—clean 
cut graduations in 8ths, 16ths, 32nds and 
64ths, of the characteristic Brown & 
Sharpe accuracy. 


Get one from your dealer today. 
Ask for No. 350—You'll like it. 


BROWN & SHARPE MFG. Co. 
Providence, R.I., U.S.A. 
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POWER FOR CUTTING METALS 


The results obtained in a ten-year investigation made by 
the Kempsmith Mfg. Co., Milwaukee, Wis., into the subject 
of the power required for cutting metals on milling and 
drilling machines, lathes and planers, were discussed in a 
paper presented by Fred A. Parsons before the annual 
meeting of the American Society of Mechanical Engineers. 
In his summary Mr. Parsons stated that in taking slabbing 
or face-milling cuts, the power economy increases (1) as 
the number of revolutions per minute of the cutter is de- 
creased, but only if this increases the chip thickness, as in 
machines having the feed rate independent of the spindle 
speed; (2) as the feed per revolution of the cutter is in- 
creased; (3) as the number of teeth in the cutter are de- 
creased, but only if the number of revolutions per minute 
remains constant, thus increasing the chip thickness; and 
(4) as the front rake is increased. 

Also, for spiral and slabbing cutters the power economy 
increases (1) as the cutter diameter is decreased, and (2) 
as the depth of cut is increased. For face milling cutters 
the power economy increases (1) as the cutter diameter 
is increased; (2) as the width of cut is decreased; (3) as 
the corner radius or chamfer is decreased; and (4) as the 
depth of cut is increased, but only when the blades have a 
rounded or chamfered corner. ; 

With lathes, planers, etc., the power economy increases 
(1) as the feed per revolution or per stroke is increased; 
(2) as the round on the tool point is decreased; (3) as the 
angle of the tool face with the direction of the feed is de- 
creased; (4) as the cutting rake is increased; and (5) as 
the depth is increased, but only if the end of the tool is 
rounded. 

For drills, counterbores, etc., the power economy in- 
creases (1) as the feed per revolution is increased; (2) as 
the number of flutes or cutting edges is decreased; (3) as 
the spiral angle or cutting rake is increased; and (4) as the 
drill is ground with a smaller included angle of point. 

While this summary points the way to a greater power 
economy, Mr. Parsons states that the possibilities must in 
many cases be subordinated to practical considerations. On 
a milling machine, for instance, too slow a cutter speed, too 
few teeth in the cutter, and too high a feed, though de- 
sirable for cutting efficiency will cause hammering, and us- 
ually the work and jigs will not stand this, even if the 
machine would. In certain cases this can be overcome by 
using helical milling cutters with a large angle of the teeth, 
but not always. 

In certain other important details, also, a given set-up 
may fail in operation, even though the computed power is 
well within the cutting capacity of the machine. Almost 
any machine may be caused to chatter, or may chatter on 
certain speeds and feeds, even though the cut is fully 
within the capacity of the machine—in fact, often because 
the cut is too light or the cutters too sharp to put an initial 
strain on the supporting structure and take out the slack. 
More often it is due to synchronized vibrations, which are 
difficult to avoid for all conditions. Of two spindle speeds, 
both may be equally efficient in the transmission of power 
and have equal belt-horsepower capacity, yet the gear lever- 
ages and bearing and shaft stresses by which one is obtained 
may be excellent, while for the other they may be very poor, 
causing unsatisfactory cuts, chatter, and failure. 

As another instance of practical limitations (though this 
applies only to spiral milling cutters) it might be supposed 
that more teeth in the cutter would give equal power econ- 
omy with greater production per unit of time, provided the 
feed was increased to give the same average thickness of 
chip, because more chips would be cut per minute by the 
greater number of teeth. However, not only is there danger 
of chip interference, but if it be considered that the number 
of revolutions per minute for a given cutter is limited for 
any given material, and that the feed per revolution is 
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limited in most cases by the finish required—which is gener- 
ally accepted as being determined for spiral milling cutters 
by revolution marks and not by tooth marks—it will be seen 
that a point ig soon reached where the only way left to 
increase the average chip thickness and obtain greater 
economy is to reduce the number of teeth. The -only limit 
in this direction is, as before mentioned, the hammering 
action of the cutter. As the cut approaches the limit of the 
power capacity of the machine, the advantage of few teeth 
in the spiral milling cutter becomes very marked in its 


effect upon production. 
* * * 


MEASURING DIAMETER AT SMALL END 
OF TAPER PLUG GAGE 


By C. N. PICK WORTH 


A method of measuring the diameter at the small end of 
a taper plug gage was described on page 194 of November 
Macutnery. The writer believes that the following method 
is somewhat simpler and more direct. Referring to th 
accompanying diagram, e—angle of taper, r—radius of 
disk, and X =the difference between the measurement 
taken over the plug gage and the measurement taken over 
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Method of measuring Diameter at Small End of Taper Plug Gage 


the disk when the top edge of the gage is parallel with the 
surface plate. 


90— (e+ 2) 
In the diagram, angle CAO=angle OAF = ae 
Hence 
90—(e + 2) 
AC =r cot (——) 
2 
and 
90 — (e = 2) 
AD =2r cor) 
2 
Then 
DE =X sec (e = 2) 
AD+DE=B 
and 


90 — (e + 2) 
B= oT coe —J+x sec (e€ + 2) 


2 
* * * 
CORRECTION 


In the article appearing on page 393 of January MACHINERY, 
“Improvised Attachment for Bevel Gear Cutting,” it 18% 
stated that the attachments described are used on a Gould 
& Eberhardt spur gear cutting machine. This is an error, 
because the illustrations show a “Newark” gear cutting 
machine, built by the Newark Gear Cutting Machine Co., 
Newark, N. J. j 
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The Right Way To Do This Job 


ELMAR AILS. 


A powerful drive is provided for the 
large gang of cutters by the flanged 
spindle with a 14 taper spindle hole. The 
self aligning Rectangular Overarm in 
conjunction with the outer arbor supports 
give the rigidity necessary to obtain the 
accuracy and finish required. 


One of these cast-iron lathe bed carriages is finished 
all over to limits of .001”, ready for scraping, every 
41 minutes. 


Cincinnati No. 4 Plain High Power features made 
this time possible. 


For each operation two pieces of work are mounted, 
one at each end of a 16” x 36” Index Base, held on 
the machine table. 


Operator loads while milling. Dog controlled power 
quick traverse and feed practically eliminate non- 
productive time. 


Cincinnati No. 4 and No. 5 High Power Millers 
possess every milling convenience. A special book- 
let has been prepared for your use. Send for it. 


The CINCINNATI MILLING MACHINE COMPANY 
CINCINNATI, OHIO 
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PERSONALS 


G. M. Horron, who has been general manager of the Cisco 
Machine Tool Co., Cincinnati, Ohio, since its incorporation, 
has resigned. 


Marvin E. Monk has been made director of sales for the 
U. S. Ball Bearing Mfg. Co. of Chicago, Ill., manufacturer 
and distributor of ball bearings. Mr. Monk has for some 
time past been assistant sales manager of the company. 


ArtHur H. Kerrrcu, sales representative of the Warner & 
Swasey Co., Cleveland, Ohio, for the Buffalo territory, with 
headquarters in the Iroquois Bldg., Buffalo, N. Y., has been 
appointed district sales manager for the Buffalo and Pitts- 
burg districts. 


Raupu L. Graser, who for several years has been the Con- 
necticut sales representative of the Warner & Swasey Cu., 
Cleveland, Ohio, has been appointed New England district 
manager, with headquarters in the Oliver Bldg., Loston, 
Mass. Mr. Glaser succeeds H. L. Kinsley, who recently 
passed away after being with the Warner & Swasey Co. for 
seventeen years. 


JosEPpH R. SHEPPARD, who for a number of years was 
hydraulic engineer in charge of the hydraulic machinery 
department of R. D. Wood & Co., 400 Chestnut St., Phila- 
delphia, Pa., and who has acted as consulting engineer for 
the Espen-Lucas Machine Works for the last two years, has 
again resumed full charge of the engineering department 
for hydraulic machinery of R. D. Wood & Co. 


J. E. Yorxston, who for the last fifteen years has been 
engineer in charge of the drafting department of the Gen- 
eral Electric Co., Schenectady, N. Y., has been promoted 
to the position of consulting mechanical engineer. In his 
new capacity Mr. Yorkston will assist the designing engi- 
neers of the company in connection with important mechan- 
ical problems, and will also serve as a consulting authority 
in all matters pertaining to drafting practice. - 


C. W. CoucH and Frank DrEWIrTT have opened sales offices 
in the Plymouth Bldg., Cleveland, Ohio. They will represent 
the following companies: The Cuyahoga Steel & Wire Co., 
the Columbus Works Co., the Muncie Cap & Set Screw Co., 
and the Perry-Fay Co. Mr. Couch has been connected with 
the Western Automatic Machine-Screw Co. and the Perry- 
Fay Co. for the last twelve years. Mr. DeWitt has been 
connected with the Ross Mfg. Co. for the last six years as 
treasurer and general manager. 


Firtcu S. Bosworth has been appointed manager of the 
Chicago office of the Chain Belt Co., Milwaukee, Wis. Mr. 
Bosworth has been in charge of the St. Louis office for the 
last three years, and has specialized on chain and conveying 
engineering problems. RaymMonp X. Raymonp, who has been 
connected for several years with the export sales depart- 
ment in Milwaukee, will be associated with Mr. Bosworth 
in the Chicago office. THomas F. SCANNELL, formerly of the 
Chicago office, has been placed in charge of the St. Louis 
office. This company manufactures Rex chain conveying 
machinery, traveling water screens, and concrete mixers. 


JACQUES FENWICK, of the firm of Fenwick Freres & Co., of 
Paris, who has been in the United States for the last three 
months, studying industrial conditions and visiting builders 
of machine tools and smali 
tools, sails for France, 
February 3, on the George 
Washington. Mr. Fenwick, 
during his visit here, made 
an extended trip through 
the country, visiting prac- 
tically all the important 
industrial centers and 
spending a great deal of 
time in American shops 
and _ factories. He was 
much impressed with 
America, and commented 
on the cordial reception 
that he received every- 
where. He also. stated 
that he found American 
manufacturers always will- 
ing to cooperate with the 
foreign dealer in develop- 
ing any possible foreign 
trade, although present 
conditions unfortunately 
make it very difficult to take advantage of this spirit of 
cooperation. 
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OBITUARIES 


WALLACE P. Hurtey, for the last twelve years a member 
of the sales organization of the Westinghouse Electric & 
Mfg. Co., East Pittsburg, Pa., died at New Hope, Pa., Novem- 
ber 28, of sleeping sickness. Mr. Hurley was a graduate of 
Purdue University, class of 1906. In 1910 he left a position 
as instructor in the electrical engineering course at the 
Carnegie Institute of Technology to work for the Westing- 
house Electric & Mfg. Co. as a correspondent in the illumin- 


ating section of the supply department, and later became’ 


manager of that department. In August, 1918, Mr. Hurley 
left to take a commission in the Searchlight Division of 
the Signal Corps of the United States Army. At the end 
of the war he returned to the Westinghouse Company and 
was assigned to the New York sales office, where he repre- 
sented the company among a number of the larger central 
stations. He held this position at the time of his death. 
Mr. Hurley was a member of the American Institute of 
Hlectrical Engineers and of the Hluminating Engineering 
Society. 


A. B. LANDIS 


A. B. Landis died December 20 from heart failure, at the 
age of sixty-nine. Mr. Landis was one of seven children. He 
learned his trade as a machinist in the shops of Frank F., 
and Hzra F. Landis 
of Lancaster, Pa. 
In 1874 he became a 
partner of his broth- 
er, under the firm 
name of F. F. & A. B. 
Landis. This firm 
was engaged in the 
manufacture of small 
stationary engines 
and portable steam 
engines. In 1878 the 
business was sold to 
the Geiser Mfg. Co., 
of Waynesboro, Pa. 
Mr. Landis remained 
with this concern in 
charge of the tool 
department for a 
number of years, dur- 
ing which time he 
developed many new 
tools, and was large- 
ly instrumental in 
introducing inter- 
changeable manufacturing methods in the plant. While he 
was connected with this company he developed the first 
Landis grinding machine. 

In 1890 he again entered into partnership with his brother 
Frank F. Landis under the firm name of Landis Bros., to 
engage in the manufacture of cylindrical grinding machines. 
The plant was destroyed by fire on April 27, 1897, but within 
twenty-four hours a stock company had been formed under 
the name of the Landis Tool Co., and a new plant was 
quickly built. Mr. Landis was connected with this company 
until 1910 as mechanical engineer and superintendent. 

The possibilities of his grinding machine were quickly 
recognized by the trade, and the new company expanded 
rapidly to its present capacity. In 1903 the Landis Machine 
Co. was. organized to manufacture the Landis threading 
machine, which was originally developed by Mr. Landis. 

In the fall of 1910 Mr. Landis severed his connection 
with both the Landis Tool Co. and the Landis Machine Co., 
taking up his residence at Chestnut Hill, Philadelphia, 
where he opened an engineering laboratory for the develop- 
ment of many inventions, chief among which was a me- 
chanical speed-change mechanism for automobiles, machine 
tools, etc. In the fall of 1919 he organized th: firm of A. B. 
Landis & Sons to engage in commercial grinding and the 
development of mechanical ideas. He was actively con- 
nected with this business up to the time of his death. 


* * # 


It is reported that in various parts of Germany barter 
is replacing the use of money; for instance, the Weimar 


Board governing the agricultural schools of Triptis and © 


Marksujl has fixed the tuition for the winter term in rye 
instead of money, and the Saxon Thuringian Power Co., at 
Auma has announced that it will gladly receive, instead of 
cash, ten eggs, three pounds of wheat flour, or twenty-five 
pounds of potatoes for each kilowatt hour of electricity 
consumed. 


ee 
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HOLES 


LUCAS MACHINE TOOL CO. 


Best Bushed 


on the 


Best Broached 


on the 


Best Bored on the 


PRECISION 


Boring, Drilling 


LUCAS 
POWER 
FORCING 
PRESS 


LUCAS 
VERTICAL 
BROACHING 
MACHINE 


avec) CLEVELAND, OHIO, U.S.A. 


FOREIGN AGENTS: Alfred Herbert, Ltd., Coventry. Societe Anonyme Belge, Alfred Herbert, Brussels. Allied Machinery 
Co., Turin, Barcelona, Zurich. V. Lowener, Copenhagen, Christiania, Stockholm. R. S. Stokvis & Zonen, Rotterdam. Andrews 


& George Co., Tokio, Japan. 
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TRADE NOTES 


Barpour, LovE & WoopwarD, INnc., dealers in machine tools 
and machine shop equipment, have removed their offices 
from 45 W. 18th St. to the Grand Central Terminal Bldg., 
New York City. 


PRECISION & THREAD GRINDER Mre. Co., 1 S. 21st St., Phila- 
delphia, Pa., announces that F. Rodger Imhoff, formerly 
sales manager and consulting engineer of the company, is 
no longer connected with the organization. ‘ 


Foster MACHINE Co., Elkhart, Ind., manufacturer of turret 
lathes and screw machines, has established an office in New 
York City at .30 Church Sts sRoomns 332.9.4)) HowwWarner, 
formerly with the Fairbanks Co., will be in charge. 


Ritey & Foster, manufacturers’ agents, with headquarters 
in Baltimore, Md., and Richmond, Va., have been appointed 
southern representatives for the Dolman Mfg. Co., Inc., 
Springfield Mass., manufacturer of the Dolman screwdriver. 


CLING-SURFACE Co., Buffalo, N. Y., announces that it can 
now supply Cling-Surface belt preservative in heavy, 
medium, and light consistency or in bars. This extension 
of the line adapts the product to all kinds of plant con- 
ditions. 


INDEPENDENT PNEUMATIC Toot Co., 600 W. Jackson Blvd., 
Chicago, Ill., manufacturer of pneumatic. and electric tools, 
has appointed Blake C. Hooper of Minnesota Supply Co., 
Pioneer Bldg., St. Paul, Minn., as special railroad agent in 
the Northwest for the sale of the ‘‘Thor” line of tools. 


CONSOLIDATED Toot Works, INc., 296 Broadway, New York 
City, is represented in Illinois, Wisconsin, Minnesota, In- 
diana, Iowa, Missouri, Nebraska, Kansas, Michigan, North 
Dakota, South Dakota, Ohio, and Louisville, Ky., by Jules 
N. Winsten, formerly of the Bancroft Corporation, Worces- 
ter, Mass. 


MASTER ELECTRIC Co., Dayton, Ohio, presented life insur- 
ance policies as a Christmas gift to all its employes, ranging 
from $500 up to $2000. The smaller policies will be increased 
each succeeding year until a limit of $2000 is reached, with 
all premiums paid as long as the employe remains with the 
company. 

WayNE TANK & Pump Co., Fort Wayne, Ind., recently 
celebrated its thirtieth birthday by moving the executive 
offices into a new administration building. A new light- 
metal tank plant has also just been completed, and the 
painting, crating, and shipping departments have been 
enlarged. 


OXWELD ACETYLENE Co., Newark, N. J., has recently moved 
its western department from 1077 Mission St., San Francisco, 
Cal., to larger quarters at 1050 Mission St. The western 
department of the company also maintains offices at Los 
Angeles, Portland, Seattle, 
Leo Romney is manager. 


GENERAL ELEctTRIc Co., Schenectady, N. Y., has allotted 
$37,500 to the University of Illinois, to continue an investi- 
gation relating to the fatigue of metals. The company is 
particularly interested in this subject because of the need 
of a metal that will withstand the strain of vibration to 
which metal is subjected in steam turbines. 


ANGLO-AMERICAN INDUSTRIAL DIAMOND Co., INc., 14 W. 40th 
St., New York City, announces that J. S. Rose and H. R. 
Spandel have been appointed managers of the company, 
which will market in the United States the industrial dia- 
monds of the Anglo-American Industrial Diamond Co., of 
London, England. The new corporation will handle indus- 
trial diamonds (bort) of all qualities and kinds. 


CLEVELAND STONE Co., 1836 Euclid Ave., Cleveland, Ohio, 
has purchased the plant and equipment of the Sterling Grind- 
ing Wheel. Co., Tiffin, Ohio, and expects immediately to 
enter the field of artificial abrasives. The Cleveland Stone 
Co., already a well-known producer of natural abrasives, 
has added a staff of service men and ceramic engineers to 
its organization, preparatory to entering the artificial abra- 
Sive field. 


Van NorRMAN MaAcuINeE Toor Co., Springfield, Mass., builder 
of milling machines, internal grinders, ball raceway grind- 
ers, and bench lathes, announces that the Detroit sales office 
of the company is now managed (effective January 1,) by 
R. A. Griswold, who in the past represented the Rivett 
Lathe & Grinder Co. in Detroit, Mich., and in other sections 
of the country, and was with B. C. Ames Co., Waltham, 
Mass., as field representative. 


MetaL & THERMIT CoRPoRATION, 120 Broadway, New York 
City, has recently equipped its Jersey City welding shop for 
making welds on lighter sections by means of the oxy-acety- 
lene and electric processes, this service being in addition to 
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the present facilities of the shop for undertaking thermit 
welding repairs. The policy of equipping the welding shops 
with oxy-acetylene and electric welding facilities will later 
be extended to the other welding plants of the company. 


Gissp INSTRUMENT Co., Bay City, Mich., manufacturer of 
“Zeus” welders, has taken over, under exclusive license, the 
manufacture and sale of the automatic and semi-automatic 
patented electric arc welding machines developed and here- 
tofore manufactured by the Frep Passt Co., of Milwaukee, 
Wis., and has contracted to act as selling agent for the 
Pabst line of patented covered electrodes. The Fred Pabst 
Co. has spent over two years in the development of this 
line of equipment. 


TIMKEN ROLLER BEARING SERVICE & SALES Co., Canton, 
Ohio, has been formed in order to add the final link in the 
chain of complete control that the Timken Roller Bearing 
Co. exercises over its product from the raw material to the 
sale and maintenance of the finished bearing. The new 
company will bring the service work for Timken bearings 
directly under the supervision of the Timken Roller Bearing 
Co. Thirty-two direct factory branches are maintained in 
as many of the leading cities of the United States and 
Canada. In addition, authorized distributors will be located 
in smaller cities. 


ONONDAGA TRADING Co., Inc., Syracuse, N. Y., moved its 
office about February 1 to Fourth, North, and Free Sts., 
where a large addition has been built to the sterilizing and 
washing plant. The new building in which the office is 
located is of modern concrete and steel construction. The 
total floor space of the plant has been increased from 8000 
to 20,000 square feet, and the capacity from 4000 to 20,000 
pounds per day. This concern specializes in the grading, 
washing, sterilizing and baling of wipers for use in industries 
where waste is often utilized. Seventeen grades are pro- 
duced and sold under different brand names. 


MorsrE CHAIN Co., Ithaca, N. Y., has found it necessary to 
construct a new factory in Detroit, Mich., owing to the 
increasing demand for silent chain front-end drives. The 
company has previously operated a factory in Detroit in a 
leased building. The plant at Ithaca will be continued as 
at present. The new factory consists of a one-story building, 
of reinforced concrete construction, providing a total manu- 
facturing area of 60,000 square feet, in addition to quarters 
for the sales and engineering offices. Provision has been 
made for expansion to a floor area four times that of the 
old plant. The Detroit factory will manufacture all the 
sprockets and adjustments used in Morse front-end drives. 


* * 


HERRINGBONE GEAR STANDARDS 


Standards for herringbone gears intended for commercial 
use have been prepared by thé Sectional Committee on the 
Standardization of Gears, and presented for final approval 
to the American Gear Manufacturers’ Association and the 
American Society of Mechanical Engineers, joint sponsors 
in the preparation of standards for gears. With respect to 
the tooth form, the herringbone gear standards deal with 
the pressure angle, addendum, dedendum, clearance. whole 
depth, helical angle, and dimensions to be added for the 
enlargement of pinions. 

In considering the gear blank, standards are given for 
the following dimensions: Pitch diameter, outside diameter, 


“minimum width of active face, and width and depth of 


groove at center of blank for gears cut with hobs at‘ right 
angles to the axis of the gear, with single threaded hobs 
set at the proper angle with the axis of the gear, and by 
planing or shaping. A formula is also given for determining 
the horsepower rating for pitch line velocities up to 2000 
feet per minute. Four tables and various other formulas 
are included in these standards. They are presented in full 
in the February number of Mechanical Engineering, pub- 
lished by the American Society of Mechanical Engineers, 
29 W. 39th St., New York City. 


%* % * 


The United States Civil Service Commission has an opening 
for a mechanical engineer to take charge of the design, con- 
struction, and repair of the instruments used in the field 
and office by the Coast and Geodetic Survey and to do other 
related work. Applicants for this position should apply for 
Form 1312, stating title of the examination desired (me- 
chanical engineer—precision instruments), to the Civil 
Service Commission, Washington, D. C. Applications must 
be filed with the Civil Service Commission prior to the hour 
of closing business on February 20. 
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Expey 


Blades for all 


Wetmore Reamers 


Wetmore Blades are scienti- 
fically ground to the exact 
bevel best suited for working 
various metals—steel, cast 
iron, bronze, etc. Best high- 


SS 


Jeamers 


& 
om 


Guaranteed Accuracy 


ANGING in size by thirty-seconds from 5%” to 31/32” 

inclusive—straight or taper shank—these Wetmore 
Expanding Small Machine Reamers fill a distinct need 
in plants where extreme accuracy and production speed 
are important. 


In expanding these small reamers, there are no unnecessary screws to 
be loosened. Expansion is taken care of by a cone nut and lock nut 
at rear of blades. -The straight blades are held securely by a special, 
exclusive method. These Wetmore “little fellows” set a new standard 
of quality, accuracy and durability. Try them and see. 


There are other Wetmore Reamers, too—in designs and sizes for every 
need. Here are some of the important Wetmore advantages: 


speed steel, ground to thick- 
ness, length and on _ seat. 
Tested for hardness and 
toughness. In ordering, give 
type and size of reamer and 
whether reamer is to be used 


Adjustments to the thousandth 
of an inch can be made in less 
than a minute. In fact, the 
Wetmore is the quickest and 
easiest adjusting reamer made. 
Cone expansion nut keeps blades 


Left Hand Angle Cutting Blades 
that prevent digging in, chat- 
tering and scoring of the reamer 
while backing out. Shearing 
effect of blades increases life of 
cutting edge. 


on steel, cast iron or bronze. 


Free Handbook! 


Write on your business letter- 
head for complimentary copy of 
the Wetmore Reamer Reference 
Book. An authoritative work 
on latest designs of Expanding 
Reamers. Sent to you free, 


postpaid—without obligation to 
you. 


for Ti 
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always parallel with axis. ae é 
No grinding arbor required for 


regrinding. Wetmore Reamers 
can be reground on their origi- 
nal centers. 


Solid, heat-treated alloy steel 
kody guaranteed against break- 
age. 


There are several other Wetmore features you should know. Write 
today for our handbook-catalog which describes and illustrates the 
Wetmore Reamers that are becoming standard equipment in so many 
large plants. 


Wetmore Reamer Company 
60-64 27th St., Milwaukee, Wisconsin 


Manufacturers of Expanding Reamers and Cylinder Reaming Sets, 
Arbors, Blades and Thread Gauges 


EXPANDING 
REAMERS 
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COMING EVENTS 


February 8-9 (note change of date from Feb- 
ruary 15.16)—Sectional meeting of the American 
Society for Steel Treating, City Club, Chicago, 
Ill, National secretary, W. H. Hisenman, 4600 
Prospect <Ave., Cleveland, Ohio. 


February 14-16—Convention of the American 
Institute of Electrical Engineers at the Engi- 
neering Societies’ Bldg., 29 W. 39th St., New 
York City. 

February 17-22—Exposition of inventions and 
patents| to be held at the Grand Central Palace, 
New York City, under the auspices of the Uni- 
versal Patent Exposition Corporation. World’s 
Tower Bldg., 110 W. 40th St.; New York City. 


February 19-21—Annual meeting of the Ameri. 
ean Institute of Mining and Metallurgical Engi- 
neers at the Hngineering Societies’ Bldg., 29 W. 
39th St., New York City. 


February 27—Joint meeting of the Hngineers 
Club of Philadelphia and the Philadelphia sec- 
tions of the American Society of Mechanical 
Engineers and the American Institute of Elec- 
trical Engineers at the Engineers Club, 1317 
Spruce St., Philadelphia, Pa. 


March 18-24—Second general meeting of the 
International Chamber of Commerce in Rome. 
Italy. -Lacey ©. Zapf, secretary American Sec- 
tion, Mills Bldg., Washington, D. ©. 

April 9-14—Paper Industries Exposition to be 
held at the Grand Central Palace, New York 
City. Charles F, Roth and Fred W. Payne, 
managers, Grand Central: Palace. 


April 18-20—Spring convention of the Society 
of Industrial Engineers, at Hotel Gibson, Cin- 
cinnati, Ohio. Further information can be ob- 
tained from the business manager of the society, 
327 S. La Salle St., Chicago, Ill. 


April 25-27—Tenth National Foreign Trade 
Convention in New Orleans, La. O. K. Davis, 
1 Hanover Square, New York City, secretary. 


April 28-May 3—Twenty-seventh annual con- 
vention and seventeenth annual foundry machine 
and equipment exhibit of the American Foundry- 
men’s Association at Cleveland, Ohio. OC. HB. 
Hoyt, 140 S. Dearborn St., Chicago, Ill., secretary. 


May 3-5—Semi-annual meeting of the American 
Blectro-chemical Society at Hotel Commodore, 
New York City. Secretary, Colin G. Fink, 327 
S. La Salle St., Chicago, Ill. 


May 15-18—Annual convention of the National 
Association of Purchasing Agents at Cleveland, 
Ohio. Secretary, O. H.R. Heydon, 19 Park 
Place, New York City. 


June 25-29—Annual convention of the American 
Institute of Electrical Engineers at Swampscott, 
Mass. For further information, address the 
secretary’s office, 29 W. 39th St., New York City. 


June 25-29—Twenty-sixth annual meeting of 
the American Society for Testing Materials in 
Atlantie City, N. J.; headquarters, Ohalfonte- 
Haddon Hatl Hotel. ©, L. Warwick, 1315 Spruce 
St., Philadelphia, Pa., secretary. 


NEW BOOKS AND PAMPHLETS 


The Working of Steel. “By Fred H. Colvin and 
kK. A. Juthe, 245 pages, 6 by 9 inches; 1385 
illustrations. Published by the McGraw-Hill 
Book Co., Inec., 370 Seventh Ave., New York 
City. 

This is the second edition of the authors’ tock 
on the annealing, heat-treating, and hardening 
of carbon and alloy steels. It deals with the 
elements of the processes used in steel making, 
the composition and properties of steel, alloy 
steels, steels used in the Liberty engine and 
their application to the automotive industry, the 
forging of steel, annealing, casehardening, hard- 
ening of carbon and high-speed steel, furnaces, 
and pyrometers. 


Cost Accounting Procedure. By William B. Cast- 


enholz. 335 pages, 6 by 9 inches; 70 dia- 
grams and illustrations. Published by the 
La Salle University Press, Chicago, Ill. 


In this book the author not only covers the 
underlying principles of cost accounting and their 
application, but also describes actual methods of 
keeping cost accounts. The book is particularly 
intended for cost accounting in manufacturing 
plants, and covers material costs, store records, 
pay-roll records, labor reports, direct labor costs, 


factory overhead, machine burden, factory over- 
head distribution, foundry cost accounting, wage 
systems, operation of a cost department, instal- 


lation of a cost system, and many other subjects 
equally important in the financial management 
of an industrial undertaking. 


Rapid Arithmetic. By T. O’Conor Sloane. 190 
pages, 5 by 7% inches. Published by D. Van 
Nostrand Co., 8 Warren St., New York City. 
Price, $1.50. 

This book on arithmetic is 
plement the 
general 


intended to sup- 
ordinary text-book. It is more 
in nature than most text books on this 
subject, and may be said to be popular in its 
appeal. Quick and special methods in arith- 
metical calculation are given, together with a 
collection of puzzles and curiosities of numbers. 
Several variant methods are included for per- 
forming addition, subtraction, multiplication, and 
division. These processes are followed by frac- 
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tions, decimals, interest, discount, and percentage, 
powers of numbers, exponents, squaring the circle, 
and miscellaneous material. 


Mechanical World Year Book for 1923. 348 pages, 
4 by 6% inches, Published by Emmott & 
Co., Ltd., 65 King St., Manchester, England. 
Price, 1s 6d. 

This is the thirty-sixth year of publication of 
this little handbook for mechanical engineers. 
Of the new matter to be found in the present 
edition, attention is directed to the section that 
is devoted to fan work; this section con- 
tains material on ventilation, conditioning of 
air, humidification, airways, pressure losses in 
duct work, drying, dust and fume removing, 
cupola blast, mechanical draft, etc. The section 
on safe loads and deflection of beams has been 
rewritten and new illustrations have ‘been added. 
The notes on belting have also been expanded, 
and revisions have been made in various other 
sections. Among the new tables is one giving 
the lengths of diagonals of certain sections, and 
a revised table of gages. Many new illustrations 
have been introduted, One of the valuable 
features of the book is the classified buyers’ 
directory, which is published in English, French, 
Russian and Spanish. 


The Fundamental Principles of Purchasing. By 
H. D. Murphy. 838 pages, 434 by 7% inches. 
Published by the Purchasing Agent Co., Inc., 
19 Park Place, New York City. Price, $1.50. 

Ten years ago practically nothing had been 
written on the science of industrial purchasing. 

This was due to the fact that there did not exist 

at that time organized methods in industrial 

buying. However, a marked change has taken 
place in the past decade, and today it is be- 


_ coming recognized that efficient buying is govern- 


ed by certain definite principles, the same as 
selling and other industrial activities. The fun- 
damental principles that make for success in 
buying are outlined in this book. The author is 
purehasing agent of the American Radio & Re- 
search Corporation, and his training and ex- 
perience have been drawn upon in the prepara- 
tion of the work. It contains eleven chapters, 
headed as follows: Preparation; What the Pur- 
chasing Agent Should Do; the Knowledge of 
Materials; the Knowledge of Methods; the Know- 
ledge of Men; Picking the Source of Supply; an 
Order is An Order; Organization; the Order and 
the Law; What the Purchasing Agent Should 


‘Read; The Position Higher Up. 


Hendricks’ Commercial Register of the United 
States, 2482 pages, 81% by 11% inches. Pub- 
lished by S. BE. Hendricks Co., Inc., 70 Fifth 
Ave., New York City. Price, $15. 

The thirty-first (1923) edition of Hendricks’ 
Annual Commercial Register contains 150 pages 
more than the 1922 edition, and 125,000 changes 
and additions were made in bringing out the 
new edition, This register covers completely 
the electrical, engineering, machinery, building, 
manufacturing, chemical, and all other allied 
industries, giving lists of manufacturers useful 
to both buyers and sellers. Over 18,000 products 
are separately classified, with the name and ad- 
dress of every: manufacturer or producer, to- 
gether with trade names or brands. This classi- 
fication makes reference easy on account of the 
system used for indexing and _ cross-indexing. 
Many of the old classifications have been revised 
and regrouped, and the recent radio trade has 
been thoroughly classified. The names of all 
manufacturers included in the register, in addi- 
tion to being listed under the products manufac- 
tured or handled, are also included in an alpha- 
betical section. An alphabetical list of trade 
names is also given with the name and address 
of the manufacturer. Purchasing agents and 
sales managers, and others interested in the 
buying and selling of the products covered by the 
register, will find the work of great value in 
their business. 


NEW CATALOGUES AND 
CIRCULARS 


Sanford Motor Truck Co., Syracuse, N. Y. Bul- 
letin containing specifications of the Sanford six- 
cylinder motor truck known as the ‘‘Greyhound.’’ 


Louis Allis Co., Milwaukee, Wis. Bulletin 406, 
outlining the distinguishing features of the L-A 
heavy-duty motor, and describing the details of 
construction. Complete information is given on 
the various types. 


Botwinik Bros., 21 Sylvan Ave., New Haven, 
Conn., dealers in machinery and mill supplies, 
with branch offices at 28-42 Drouve St., Bridge- 
port, Conn., is distributing a calendar for 19238 
to the trade. 


Independent Pneumatic Tool Co., 600 W. Jack- 
son Blvd., Chicago, Ill, Circular illustrating and 
giving specifications for the ‘‘Thor’’ pneumatic 
safety rivet buster, which is capable of cutting 
off and backing out rivets of all sizes. 


Midwest Steel & Supply Co., Inc., 28 W. 44th 
St., New York City. Folder entitled ‘‘Steel 
Sections for Overhead Shafting and Anchorage 


Problems,’’ illustrating and describing the com- 
pany’s products, which comprise box rails and 
steel stringers. 


Whiting Corporation, Harvey, Ill. 
(superseding No. 141), 


Bulletin 159 
dealing with the opera- 
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tion and the maintenance of Whiting electric 
eranes. Lists of repair parts are given, together 
with halftone illustrations of the different parts, 
numbered so that they may be easily ordered. 


Elecdrive Mfg. Co., Inc., Syracuse, N. Y. Oat- 
alogue describing the construction and operation 
of the WDlecdrive universal wrench, drill, stud, 
and screwdriver, which is equipped with off-set 
spindles, permitting operation in close quarters. 
The dimensions and prices of the different sizes 
are included. 


Geneva Metal Wheel Co., Geneva, Ohio. Cat- 
alogue 16, illustrating and describing the Geneva 
steel wheels suitable for all kinds of portable 
outfits that do not run on rails, with the excep- 
tion of automobiles. Among the types of wheels 
shown are industrial truck wheels for light and 
heavy duty. 


Consolidated Tool Works, Inc., 296 Broadway, 
New York City. Catalogue D, illustrating and 
describing the company’s pilot brand tools, in- 
cluding hacksaw frames, bit braces, planes, hand 
drills, breast drills, spring calipers and dividers, 
adjustable tap wrenches, tool- and tap-holders, 
self-reading micrometers, and screwdriving sets. 


Edgar T, Wards Sons Co., Boston, Mass. Oat- 
alogue giving dimensions, prices, and other data 
of cold-rolled or cold-drawn steel, sheet steel, 
spring steel, steel tubing, and various brands of 
tool steel. General information is also included, 
as for example, automobile. specifications for 
steel, metric equivalent tables, data on standard 
gages, and weight tables. ; 


Alexander Milburn & Co., 
St., Baltimore, Md. Miniature catalogue cover- 
ing the Milburn line of welding and cutting 
equipment, which includes acetylene welding 
generators, compressing plants, oxy-acetylene 
plants, welding and cutting torches, oxygen, hy- 
drogen, and acetylene regulators for welding or 
cutting, gages, welding rods, preheaters, 
Copies will be sent upon request, 


New Departure Mfg, Co., Bristol, Conn. Loose- 
leaf sheets, Nos. 9, 11, 12, 28, 24, 29, 32 and 33 
FH, illustrating and describing installations of 
ball-bearings in mine car-wheel mountings, 
grinding or polishing heads, toolpost high-speed 
grinding spindles, machine tool change-speed 
gearing, equalizing wood saws, variable feed- 
change speed gear-box and table elevating mech- 
anism of boring mills, worm-drive shaft mount- 
ing, and swing saws. 


Cincinnati Planer Co., Cincinnati, Ohio. Cata- 


logue entitled ‘‘Planer Operations,’’ containing a_ 


large number of illustrations of actual installa- 
tions of Cincinnati planers, indicating the capa- 
city of these machines and the classes of work 
which they are particularly adapted to handle. 
A brief description of each job is included. The 
eatalogue also contains a list of concerns using 
two or-more of these planers and a partial list 
of railroads using Cincinnati planers. 


Wisconsin Electric Co., 2556 Sixteenth St., 
Racine, Wis. Circulars illustrating and describ- 
ing ‘‘Dumore’’ portable grinders and drills. The 
circulars are illustrated with views showing ap- 
Plications of these tools on various classes of 
work. The portable drills are made in three 
models, 1-BD, 2-BD, and 2-AD, having capacities 
for drilling holes 4% and % inch in diameter in 
steel, and are intended particularly for light pro- 
duction work requiring speed and accuracy, and 
for general repair and emergency work. 


W. A. Jones Foundry & Machine Co., 4409 W. 
Roosevelt Road, Chicago, Ill. Catalogue 26, 
containing information relative to Jones spur gear 
speed reducers. This catalogue comprises a com- 
plete treatise on speed reduction drives, and is 
intended for consulting engineers, superinten- 
dents, chief engineers, master mechanics, and any 
one who specifies mechanical drives for factories, 
mills, mines, or plants. It contains technical 
information, complete descriptive matter, and 
illustrations of typical drives. One section of the 
catalogue shows pictorially installations of re- 
ducer drives in many large industrial plants. 
Dimensions, weights, and horsepower ratings for 
complete speed reduction sets are also given. 


Norton Co., Worcester, Mass. Treatise on 
grinding, comprising 387 pages. 5 by 7% inches, 
hound in green cloth, This a book dealing with 
the wheels, machines, and methods employed in 
modern grinding practice, and containing infor- 
mation as to the production and application of 
abrasives, grinding wheels, and grinding ma- 
chines. The book has been compiled by members 
of the executive and technical staffs of the 
Norton Co., and covers the practice of grinding 
in a comprehensive manner. An idea of the sub- 
jects dealt with can best be given by reference 
to the chapter heads, as follows: Definition and 
Field of Grinding; Abrasives; Manufacture of 
Grinding Wheels: Selection of Grinding Wheels: 
“Hand’’ and Semi-precision Grinding; Tool and 
Cutter Grinding; Machines for Precision Grind- 
ing; the Cylindrical Grinding Machine; Efficient 
Production of Cylindrical Work; Steadyrests; 
Crankshaft Grinding; Roll Grinding; Form Grind. 


ing; Cam Grinding: Plain Surface Grinding; In- 
ternal Grinding; Miscellaneous Applications of 
Grinding; Polishing and Lapping: Devices for 


Truing and Dressing Grinding Wheels; Care and 
Safe Use of Grinding Wheels; Operation of Grind- 
ing Wheels in Machine Grinding. The price of 
the book is $1. 
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Industrial Superintendent, Brown & Sharpe Mfg. Co., Providence, R. I. 


Examples Showing how Rapid Production is Obtained by Careful Tooling and Machine Timing 


N these days of split-second stop-watches, it is 
apparent how much depends on saving time to 
the fraction of a second; in some cases the 
difference between success and faiure may de- 
pend upon that fraction of a second. When 
many duplicate pieces of work are to be produced, a small 
Saving in time on each piece may amount to a surprisingly 
large saving in the total, and when the time required to 
make a given piece is short, such a saving is relatively 
larger in proportion to the total time, thus representing a 
greater percentage of saving. This saving results in a 
lower wage cost per piece produced as well as a reduced 
overhead charge against the piece, and may mean the plac- 
ing of an order for a rush job which would otherwise be lost. 

In cases where the limitations of the machine and not the 
requirements of the work determine the time required to 
produce a part, means for performing operations simul- 
taneously, for reducing idle movements, and for speeding up, 
may point the way to increased production. The cam system 
used on automatic screw machines permits operations to 
overlap each other and each tool can have the highest pos- 
sible rate of feed and be set for the minimum length of 
travel required for a particular job. These conditions give 
maximum efficiency to the machine, and consequently lead 
to increased - production. 

Examples of saving in time by the use of a high-speed 
machine are most noticeable in working brass, aluminum, 
and other soft metals, but time savings can also be effected 
when cutting steel, if the diameter is small. Even when 
a high speed machine is not used, methods can be applied 
in handling jobs on regular automatic screw machines of 
the cutting-off, turret-forming, and full-automatic types. 


These methods consist of (a) using multiple lobes on the 
cam, (b) using more than one set of tools in the turret, 
and (c) producing more than one piece in a single cycle of 
operations. This article will describe some of these special 
methods, as applied to regular machines, and then deal with 
a high-speed machine, which, in addition to having the 
spindle operate at a speed suitable for soft metals, has also 
the possibility of taking advantage of the special methods 
pointed out, to make an additional saving. 


Forming and Cutting off Parts in Less than Three Seconds 


Three seconds is the minimum time for completing the 
eycle of operations on the regular line of No. 00 automatic 
screw machines made by the Brown & Sharpe Mfg. Co., 
including the No. 00 automatic cutting-off machine. It 
might be inferred from this statement that three seconds 
is the shortest time in which a piece of work can be pro- 
duced, but the three examples shown at A, B, and C, in 
Fig. 1, are completed, respectively, in 1 1/3, 2%, and 2 
seconds on the cutting-off machine, and show the possibili- 
ties of production in an even shorter time than three 
seconds. 

Example A is made of machinery steel, 5/32 inch in diam- 
eter. The short production time of 1 1/3 seconds is made 
possible by using three sets of lobes on the cam, thus com- 
pleting three pieces at each revolution of the camshaft. 
The gearing is timed for one camshaft revolution per four 
seconds, so that each piece is produced in one-third this 
The operations are (a) cutting off, using a tool on 
the front slide: (b) forming, using a tool on the back 
slide; and (c) feeding the stock to the stop. The piece is 
not cut off until after feeding the stock forward for the 


time. 
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Fig. 1. Examples of Work produced in from One and One-third to Three Seconds in Automatic Cutting-off and Turret Forming Machines 


next piece, 


taneously. 


so that three pieces are operated on simul- 
While one is being cut off, the rear end of the 
next and the front .end of the third are formed. The sur- 
face speed of the work is 98 feet per minute, and the net 
production is 2420 pieces per hour. This allows 10 per cent 
for changing stock and for contingencies; the same allow- 
ance is-made in the net production on all examples given, 

Example B is made’ from a %-inch aluminum rod, and, 
as in the first example, only cross-slide tools are required. 
Because the material is softer than that from which ex- 
ample A is made, it is possible to revolve the part at a 
higher surfaee speed, but the greater amount of stock re- 
moved and the time required to handle so long a piece 
necessitate a somewhat longer time for the cycle of opera- 
tions. In this case the machine is timed for five seconds, and 
two lobes are provided on the cam, making the production 
time 214 seconds for each piece and the net production 1280 
pieces per hour. Details concerning this job are given on 
the estimate sheet, Fig. 3. 

Example C, Fig. 1, is made of cold-rolled steel, 3/16 inch 
in diameter, the machine being timed for producing one 
piece in two seconds, even though the part is held to such 
close limits as 0.001 inch. This rate of production requires 


Two Examples Requiring Turret Tools 


Two brass pieces requiring the use of turret tools are 
illustrated at D and EH. Reversal of the spindle is not neces- 
sary in machining these parts, and so a turret forming 
machine is adapted for this work. One of the pieces 
is given a short straight knurl, and drilled, while the other 
is given a diamond knurl. Each piece is completed in 
three seconds. Only two turret tools are required for ex- 
ample D, so by providing three sets of tools in the turret 
it is merely necessary to index this member one-third revo- 
lution to each revolution of the camshaft. These turret 
positions are used for stock stops and drills. The forming 
is done by a tool on the front slide, which produces two 
shoulders at angles of 45 and 30 degrees with the horizontal, 
and the knurling is done by a tool carried in a top knurl- 
holder; this is possible because of the short portion that is 
knurled. The cutting off is done by a tool in the back slide. 

Indexing of the turret and drilling are coincident with 
the forming operation, and the first part of the cutting-off. 
operation is coincident with the knurling. The operations 
are : (a) Feed stock to stop; (b) index turret; (c) form 
with tool on front slide; (d) drill; (e) kKnurl; (f) cut off; 
and (g) index turret. A total of 120 spindle revolutions are 
made in completing one.piece, and the net production ob- 


a surface speed of 118 feet per minute for forming. Two tained on this job is 1080 pieces per hour. 

sets of lobes are As example £ has 
used on the cam, a if fi a longer knurled 
and the gearing gives | eat ~o portion, the knurl 
one revolution of a pies, must be carried in 
the camshaft every paee ee the turret. However, 
four ‘Seconds. One etl) |: pat indexing of the tur- 
piece is completed in eek ec F ret is avoided in this 
80 revolutions of the ole | operation by using 


spindle, the net pro- 
duction being 2400 
pieces per hour. In 
both this case and 
the preceding one, 
the cutting-off step 
is simultaneous with 
the forming step: 
however, a_ third 
piece is not operated 
on, as in the first ex- 
ample. The formed 
diameter of exam- 
ple B is also held to 
a limit of 0.001 inch. 
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Two Examples produced on a Regular Type Automatic Screw Machine, and 
on a High-speed Machine 
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this operation are: 
(a) Feed stock to 
the front cross-slide; 
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Fig. 3, Estimate Sheet which gives Data concerning the Operation on 
Part. By rig, 62 
(b) knurl; (c) form; and (d) cut off. The net production 


is 1080 pieces per hour. 
Two Threaded Parts 


A brass screw made from 5/16-inch stock, formed, threaded, 
and slotted in three seconds is illustrated at A, Fig. 2. While 
such a screw could be produced on a machine on which 
there was no provision for reversing the spindle, as for 
instance, on the B. & S. No. 00 turret forming machine, 
using an opening die-head, it can be made to better advan- 
tage and with a cheaper tooling equipment on the full auto- 
matic type of screw machine in which the spindle does re- 
verse. The use of the slotting attachment makes it possible 
to slot the screw-head simultaneously with the other oper- 
ations. Only two turret positions are required for this job, 
one for the stop and one for the die, and so the machine 
is set up with duplicate sets of tools in the turret, and the 
turret is indexed half way around to each revolution of the 
eam. The reason for not using three sets of tools is that 
the indexing of the turret is done while the forming, cutting- 
off and slotting steps are in process, so that no further time 
could be saved by providing another set of turret tools. The 
slotting requires about three seconds. Each screw is com- 
pleted in 120 revolu- 
tions of the spindle, 
the net production 
being 1080 pieces per 
hour. Details of. this 
job are given on the 
estimate sheet Fig. 4. 

Another example of 
work that is suited 
to the full-automatic 
machine is the steel 
sorew 6, Hig: - 2; 
which is produced 
from %-inch cold- 
rolled steel in three 
seconds. The cut- 
ting off is done at a 
maximum speed of 78 
feet per minute, with 
the spindle running 
backward at 2400 
reyolutions per min- 
ute, and the thread- 
ing is done at a sur- 
face speed of 29 feet 
per minute, with the 
spindle running for- 
ward at 927 revolu- 


tions per minute. Fig. 5, 
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Turret Mechanism of High-speed Machine equipped with Sliding Tool-spindles 
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Fig. 4. Specifications Relative to the Machining of the Brass 


Screw A, Fig, 2 

As with part A, two sets of turret tools are used. The oper- 
ations are: (a) Feed to stop; (b) index turret; (c) thread; 
(d) clear; (e) cut off; and (f) index turret. The examples 
given in the foregoing are produced on machines of regular 
types provided with ordinary tool equipment, Additional 
time can often be saved on work to be done in large quan- 
tities by providing special equipment or tools, such as a 
revolving drilling attachment which will give a drilling 
speed equivalent to the sum of the spindle and drilling at- 
tachment speeds. 


Design of a High-speed Automatic Screw Machine 


The B. & S. No. 19 automatic screw machine has a maxi- 
mum spindle speed of 5000 revolutions per minute, and is 
especially adapted to high-speed work. On this machine 
it is possible to complete the cycle of operations in two 
seconds. In order to insure satisfactory results at such a 
high speed, the spindle bearings are lubricated and cooled 
by means of a forced circulation of oil, which. is passed 
through a jacket surrounding the outside of the bearings to 
cool them, while a sufficient supply is introduced to the 
bearings for lubricating purposes. In addition to this pro- 
vision for keeping the bearings cool and well oiled, the 
Strain of @drivins 
is entirely removed 
from the _ bearings 
by mounting the 
driving pulleys on 
sleeves that are 
supported indepen- 
dently of the spindle 
in such a manner 
that no strain is 
transmitted to the 
spindle. The pulleys 
run on roller bear- 
ings; the ' friction 
clutches are made of 
extra width and 
have phosphor-bronze 
rings that engage 
hardened steel sur- 
faces; and the end 
thrust of the spindle, 
clutch ring, chuck- 
operating sleeve, and 
feed-tube, are taken 
by ball bearings. 

On this machine 
the turret design is 
such that each tool is 
moved independently 
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drilling, the smaller 
pinion D is used, 
which is connected 
with gear B through 
the intermediate pin- 
ion £ shown in the 
view at the top of 
the illustration. 


In tapping or 


light as possible and 


that may be operated 
rapidly, an auxiliary 
or supplementary 


slide is provided, 


threading operations, 
the tap or die runs 
at a speed of 2500 
revolutions per 
minute, in the same 


which is disconnect- 


direction as the 


ed from the main 
slide. during part of 
the operation, as 
will be explained 
later. The time re- 
quired for feeding 
the stock and indexing the turret is one-third of a second. 

The operating mechanism of the auxiliary slide is illus- 
trated diagrammatically in Fig. 9. The turret A carries 
the tool-spindles, and these are engaged by block B as they 
are successively indexed into the operating position. The 
main slide C carries the auxiliary slide D, the former being 
mounted on the bed of the machine. A crank EH, which 
is also mounted on the main slide, is connected to the auxil- 
iary slide through a two-part connecting-rod F. A latch 
holds the two connecting-rod parts together except during 
the quick-return and quick-advance motions, which are 
effected by revolving the crank disk #. The latch is dis- 
engaged by passing over cam G, thus breaking the connection 
with the auxiliary slide for the quick-return and the quick- 
advance movement up to the point of cutting. By this 
arrangement only the lightest parts are moved during this 
part of the operation. 

Instead of having the main spindle reverse on this machine, 
a second speed in the forward direction of 1450 revolutions 
per minute is provided. Thus, withdrawing of the tap or 
die-head after a threading operation can be accomplished by 
utilizing the differential speed between the main spindle and 
the revolving tap or die-holder carried in the turret. The 
turret tools are driven from pulley 4, Fig. 6, through gear B, 
and either of pinions C and D. When it is desired to revolve 
a tool-spindle in the same direction as the main spindle so 
as to obtain a differential speed, direct connection is made 
to the tool-spindle through gear B and pinion C. However, 
when it is desired to reverse the direction of a tool-spindle 
so as to obtain the sum of the two speeds, as for instance, in 
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Fig. 7. Estimate Sheet giving Data Relative to Part C, Fig. 2 


Driving Mechanism for the Tool-spindles 


main spindle, thus 
giving a cutting 
speed of 2500 revolu- 
tions per minute, but 
when the tap or die 
is run off the work, 
the main spindle revolves at 1450 revolutions per minute, 
and as the tool-spindle runs at the same speed as before, 
the difference in speeds gives 1050 revolutions per minute as 
the backing-off speed. In drilling, the drill spindle revolves 
in the opposite direction to the main spindle at a speed of 
3350 revolutions per minute, and so the drilling speed is 
the sum of the maximum main spindle and the drill spindle 
speeds or 8350 revolutions per minute. 

A swinging stock stop which operates in unison with the 
chuck permits a full set of six working tools to be carried 
in the turret, and eliminates the usual extra indexing of 
the turret for the stock stop. Provision is made for stop- 
ping the machine when the supply of stock is exhausted, 
the chuck being left open so that a new piece can be in- 
serted. The work is inserted from the machine end of the 
wire stand, which can be swung out of line with the spindle 
to permit of this, after which it is swung back and locked 
in position. Because of the advantages of a high-speed 
spindle, light moving parts, and revolving turret tools, this 
machine is well suited to work which allows of rapid cut- 
ting and especially to drilled work or that on which long 
turning operations are required; it is also suited to work 
for which idle movements of the machine parts take up a 
considerable proportion of the total time. 
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Examples of Work Produced on the High-speed Automatic 
Screw Machine 
Examples of work produced in less than three seconds 
with a B. & S. No. 19 automatic screw machine are shown 
at C, D, and # in Fig. 2. Part C is a brass ring produced 
from solid stock with the corners chamfered. The machine 
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time per piece is less than three-quarters of a second. The 
reason that this can be done in so short a time is that two 
pieces are produced simultaneously, the cutting-off tool for 
the first piece being set enough ahead of that for the second 
so that when the first piece drops, the second one is still 
supported sufficiently to carry the cut. In this case two sets 
of lobes are provided on the cam, four pieces being produced 
at each complete revolution of the camshaft, the timing of the 
machine being 2.9 seconds. The tooling and order of opera- 
tions for this piece are shown on the estimate sheet in 
Loree a 

The part illustrated at D, Fig. 2, is a brass shouldered 
bushing turned from *%-inch stock, which is the maximum 
_size that can be handled in the machine. The time re- 
quired for completing this piece is 1%, seconds. This is a 
case where a material saving of time as well as reduction 
in the wear and tear on the machine can be effected by using 
the swing stock stop. Because of this type of stop, it is 
not necessary to index the turret on this job, the only 
operation requiring a turret tool being drilling. This 
method allows the drill to start practically as soon as the 
stock is fed, without the delay that would be caused if it 
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Fig. 9. Operating Mechanism of the Auxiliary Slide carried on 


the Main Slide 


were necessary to wait for the turret to index to the next 
position. Two sets of lobes are used on the cam, and the 
gears give one revolution of the camshaft in 3.5 seconds. 
The operations are: (a) Drill; (b) form (these two opera- 
tions being performed simultaneously); (c) cut off; and 
(d) feed stock. The spindle makes 143 revolutions during 
the machining of each bushing, and the production is 1840 
pieces per hour. 

The knurled and tapped brass piece # is produced in 2.9 
seconds. This piece requires but three turret positions for 
the tools, because of the swing stop for use in feeding the 
stock. Therefore, two sets of tools can be used in the turret, 
and the latter is indexed half way around to each revolution 
of the camshaft. Full specifications of the tooling equip- 
ment for this job are given in the estimate sheet in Fig. 8. 

In a number of the examples given in this article a 
single workman operating several machines of either of 
the types deseribed can produce from five hundred thousand 
to. a million pieces in a week without working over-time. 
Examples could also be shown of work completed within 
three seconds time on machines of larger size, but naturally 
the greater percentage of such work is done to better ad- 
vantage on small machines. Much work that requires more 
than three seconds for its completion on both large anc 
small machines can have the time materially reduced by 
studying time-saving methods adapted to the particular job. 

* a * 

The Mechanical Division of the American Railway Associ- 
ation has decided not to hold its regular convention for 1923. 
Instead, a special business session was held in Chicago 
early in the year. 
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MAKING WELDED STEEL TUBING— 
COMMENT 


By R. POLIAKOFF 


In February Macuinery an article was published entitled 
“Making Welded Steel Tubing,’ in which the processes 
used by the Standard Welding Co. of Cleveland, Ohio, were 
described. The author does not say whether the flat stock 
used for rolling the tubes into shape is fed into the rolling 
machine hot or cold, but judging from the number of pairs 
of rolls shown in the machine in Fig. 1, and by the number 
of gradual deformations which the strip undergoes, as in- 
dicated, as well as taking into account the author’s state- 
ment that the strip steel is fed into the machine from a 
coil, it may be concluded that the tubes are rolled cold. 

The writer has had considerable experience with the 
manufacture of tubes of the kind described, having com- 
pletely equipped one such plant and run it for some time: 
he knows also how some other plants of the same nature 
are equipped and run. In the plant of which he had charge 
there were rolling machines of two kinds, those in which 
the strip is rolled cold, and those in which the strip is 
rolled hot. On the basis of this experience, the conclusion 
was reached that when large production is the paramount 
object, the hot-rolling machine is the best: Its output, as 
compared with the cold-rolling machine is many times 
higher; it is simpler in construction—three or not more 
than four pairs of rolls being required instead of the seven 
pairs necessary in the cold-rolling machine; consequently, 
there is a smaller number of such rolls to be re-turned, 
reshaped, reground, etc. But that is not all. When a cold- 
rolling machine is used, the strips have to be dimensioned 
very accurately as to width; otherwise the joint of the tube, 
which has to be a butt joint, will not close at all if the strip 
is too narrow, or may become an overlapping joint if the 
strip is too wide. Again, if the strip is too wide, the edges 
may close at an angle, and extend outside of .the circum- 
ference of the tube of the proposed diameter. 

In the cold-rolling process the metal of the strip has to be 
of a special quality. ‘When hot-rolled, the material can be 
of an inferior and therefore cheaper quality; less accuracy 
is required in the width of the strip as, being fed into the 
machine hot, that is, in a more pliable condition, it assumes 
more readily the required shape. As against the advantages 
mentioned, the necessity of heating the strips has to be 
considered—a furnace has to be provided, the best place for 
which is behind the rolling machine so that the strip can 
be fed into it directly from the furnace. 
on the other hand, the coil stand. 

The speed of the welding machines, whether they are 
electric welders or whether the oxy-acetylene flame is used, 
is necessarily not very high, irrespective of whether the 
cold-rolling or hot-rolling method is used. In the hot-rolling 
method, it is possible to get, say, the whole weekly output 
of the plant ready for welding, and for the surface finishing 


This eliminates, 


“machines in a day or two, depending on the sizes of the 


tubes to be produced and their quantity, and both the fur- 
naces and the rolling machines can be stopped for the re- 
mainder of the week, and the workmen employed on the 
other machines. In other words, the number of men neces- 
sary for the hot-rolling process is less. 
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The scarcity of coal in Germany has increased the interest 
in the use of the tides for power purposes. Investigations 
have shown, however, that the cost of producing power in 
this way by any means yet known, is too high, compared 
with other power sources. The difference in the levels of 
the tides on the German coast are nowhere nearly as great 
as they are on the English coast, and what might be possible 
in certain parts of England is considered impracticable on 
the German shore. 
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Power Calculations for Bending Rolls 


By A. L. ROBERTS 


N this article no claim for. originality is made, but the 
method here outlined for calculating the strength and 
deflection of bending rolls and the power required to 
bend -flat plates should be of assistance to beginners in 
adopting the proper sequence for calculating such problems. 
In designing bending rolls, the first step is to determine 
the diameter of the rolls, considering both the strength and 
the deflection under full load. Referring to Fig. 1, if the 
top roll is supported by a flat plate resting on the two bottom 
rolls, and no pressure is applied, the points of support are 
a distance LZ apart, and no 
bending occurs. As pres- 
sure P is applied to the 


Calculations for Safe Working Stress 


The maximum bending moment for the top roll can be cal- 
culated by the formula found on page 350.of MACHINERY’S 


‘Hanpgook for a beam uniformly loaded for a part of its 


length. The bending moment will then be: 
PA 


M Ge) (4) 
8 ‘ 


in which 
P=load in pounds as found by Formula (3); 
A = length in inches of 
roll-from center to -center 


of bearings; and 


top roll, bending will oc- 
cur in the plate which will 
result in the points of 
support changing as rep- 
resented by span W. The 
amount of pressure _re- 
quired to bend the plate 
permanently to radius R 
is the maximum pressure 
and when the plate has 
been bent’ to this extent, 


k = fraction of length of 
rolis at each end that is 
not loaded (see Fig. 2). 

The value of k is ob- 
tained by dividing the dis- 
tance from one edge of the 
plate to the center of the 
roll bearings by the center 
distance A of the bear- 
ings. When the width of 
the plate to be bent is ap- 


the elastic limit of the 
material has been exceed- 
ed. This maximum pres- 
sure must be used in the 
calculations for strength, 
deflection, and horsepower 
requirements. 


proximately the same as 
the length of the body of 
the rolls, the value of k& is 
so small that it has but 
little effect either on the 
bending moment or on the 
deflection. This value, 


If the points of support 
were not changed by the 
application of pressure, as 
in a beam, the bending 


however, has considerable 
effect when stresses and 
deflections are being caicu- 
lated for a plate that is 


moment M would be equal 
to PL ~ 4, L being the 
center distance of the bot- 
tom rolls in inches. If 
the width of the plate in 
inches be represented by 
b, the thickness in inches by d, and the safe stress in pounds 
per square inch by S, the resistance to bending equals 


Fig. 


bd@’S = 6, and this value is equal to the bending moment; 
that is, 
PL ba? 2008 
ES ee or P = —— (1) 
4 6 3L 


For the maximum value of P, the bending moment M is 
equal to PW ~ 4, but since 


d 
W 2 Loe Ree eR a ean 
2 


L (R + dad + 2) 
Fh cael a Rae (2) 
R+d+r 
in which 
R = inside radius to which plate is bent; and r = radius 
of bottom rolls. 
Substituting this value of W for L in Formula (1) and 
transposing, 
2008 (R+a+ 1) 
P= (3) 
3 L (R + d= 2) 


Diagram illustrating Application of Forces on Bending Rolls 


considerably less in width 
than the length of the 
body of the rolls. 

The section modulus Z 
of the top roll equals 
0.0982 D,’, D, being the dia- 
meter of the top roll in inches. The permissible working 
stress S, on the top roll is M+ Z. Referring to Figs, 3 and 1 
the pressure on the top roll may be considered as the result- 
ant of the two forces Q acting on the two bottom rolls, 
from which 
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<P R+d4+r 


(5) 
2 C 


and 
(6) 
2 


In considering the strength of the bottom rolls, the same 
basic formulas as are used for the top roll are applied, The 
bending moment for the bottom roll will be 


QA 
M =—— (1+ 2k) 
8 


x 
C=R+da-4+r (os) 


(7) 


The section modulus Z in this: case equals 0.0982 D*, D be- 
ing the diameter of the bottom rolls in inches. The safe 
working stress S in the bottom rolls is M~ Z. 


» 
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Calculations for Deflection It will be found 
that the power re- 


The deflection 7 of the top roll due to load P is 
PA’ 
f= —————— XK (5 — 24 k* + 16 k*) 
384 EI (1—2k) 


(8) 


in which 

E£=modulus of elasticity = 29,000,000 for steel; 

IJ = moment of inertia; 

¢==fraction of length of rolls at each end that is not 
loaded. 

The deflection f, of the bottom rolls due to load Q, acting in 
the direction OQ, may be similarly expressed, thus, 

QA* 


i= x (5—24k? + 16K‘) - (9) 
384 EI (1—2k) 
Formulas (8) and (9) for deflection are from MacHINERY'S 
HANDBOOK, page 350. 

The deflection of the top roll due to its own weight should 
also be computed, and since it acts in a contrary direction 
to load P it should be subtracted from f. The value of f, as 
calculated by Formula (9), will give the deflection of the 
bottom rolls in the direction of ‘the pressure resulting from 
load Q; that is, the angular deflection. Sometimes roller 
bearings are placed as supports, under the bottom rolls, and 
then all deflection of the bottom rolls can be disregarded. 
If, however, roller bearing supports are not used, the angu- 
lar deflection should be reduced in the proportion of the 
distance C to (R+d+ 7), and this will give the vertical 
component of this deflection parallel to the deflection of the 
top roll; that is, the deflection in a vertical direction. 

The deflection of the bottom rolls due to their own weight 
must also be computed and this deflection added to the 
vertical deflection, since it acts in a downward direction. 


The total deflection F may be expressed by the formula - 


C 
7 ei Moma WED at f Vir ream pena 
R+d+r 


“+ ts (10) 
in which 
f = deflection of top roll due to load P; 
f, = deflection of bottom rolls due to load Q; 
f, = deflection of top roll due to its own weight; and 
f, = deflection of bottom rolls due to their own weight. 


a 
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Fig. 2. Bending Roll and Dimensions used in the Calculations 


It will generally be found for rolls of this kind, where 
wide plates are to be bent, that deflection is the governing 
factor. Sometimes the stress in the rolls will be compara- 
tively low, since the diameter must be sufficient to maintain 
the deflection within reasonable limits. Both the top and 
bottom rolls may be enlarged slightly at the center to com- 
pensate for the deflection, and will thus have a slight taper 
toward each end. 

Power Required for Driving the Rolls 


The power to drive the rolls depends upon the speed of 
rolling. Ten feet per minute is good practice for medium 
sized rolls, but this rate is sometimes exceeded for small 
rolls and correspondingly reduced for rolls of large size. 
In Fig. 1 the pressure P acts through a distance WN to bend 
the plate to radius R, while the forces K required to drive 
the plate through the rolls, is acting through arc y, the 
chord of which is W. Therefore PN = Ky and 


PN 
- iG 
y 


(11) 


center. 


quired for the actual 
bending of the plate 
is quite small in com- 
parison with the fric- 
tion load, the latter 
ranging from four to 
eight times the form- 
er. The horsepower 
formula for bending 
the plate without fric- 
tion is 
Ks 
1a ae (12) 
33,000 

in which s represents 
the speed of the plate 
through the rolls in 
feet per minute. 

In Fig. 1 the length 
of arc y, whose chord 
is W, can be calculated by first solving the angle z; 
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Fig. 3, Diagram used in investigating the 
Resultant Load on the Lower Rolls 


g W- 2 
Sin — -- (13) 
2 eae = 2, 
Then, 
Ab d 
YY = — X2r(R+— (14) 
360 2, 


The length of arc y can also be obtained by using a table 
of values for segments of circles, such as found on page 62 


d 
of MAcHINERY’s HanpBookx. Divide W by ( R+— to obtain 
2 


the chord for a segment of radius 1; then from the table 
select this value and the corresponding value for the are, 


; d 
multiplying the latter value by (+>). This will give 
2 


the length of arc y; its height N can also be readily found 
from this table or it can be calculated thus: 


ad 
va(R+—o)—2 (15> 
Zz 
ad Hy 
p=(e+—) cos — ~ (16) 
2 2 


Fig. 4 is a diagram of a case where the plate to be bent 
is thin. When the thickness of the plate is small, Formula 
(3) for pressure P can be slightly simplified by omitting the 
plate thickness d, since it is but small in comparison with 


Rand r. The formulas for bending a thin plate may then be 
stated thus: 
LR 
w= (17) 
R+r 


and 
2078S (R+1r) 


P= (18) 


3 LR 
Application of Formulas—Strength 


A calculation to show the application of the formulas will 
now be made, the problem being to determine the size, 
strength, deflection and required horsepower for a set of rolls 
to bend a plate 3%, inch thick and 20 feet wide, to an inside 
diameter of 6 feet, at the regulation speed of 10 feet per 
minute. It is assumed that the diameter of the top roll is 
18 inches, the diameter of the bottom rolls 15 inches, and 
that the bottom rolls are spaced 24 inches apart, center to 
Using the reference letters found in the accompany- 
ing diagrams and the assumed values for the problem, the 
data may be arranged in the following form: 
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S = safe stress of material or 
45,000 pounds per sq. in. 
A = 260 inches; 
h = 10 in. for top roll and 
8 in. for bottom roll; 
1= 18 in. for both rolls. 
(A—bD) + 2 10 
— == —— - = 003846 
A 260 
The importance of factor kK in the present example is 
slight; yet if the plate had been but ten feet wide instead 
of 20, kK would then be 70 = 260 or 0.269, instead of 0.3846, 
and its effect in the calculation of the problem would then be 
considerable. While the factor k could here be entirely 
neglected without serious error, the formula should include 
the value, in order to cover all cases, especially as it is often 


b = 20 feet = 240 inches; 
dad = 0.75 inch; 

R = 36 inches; 

(pi (iy shale fOy——aaliy gb abe 
(i 9 ein == Seana: 

I, = 24 inches; 


a 
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agate on 


Diagram for Use when the Plate is Comparatively Thin 


necessary to calculate the thickness of a considerably nar- 
rower plate than the length of the rolls. 
Substituting in Formula (3): 


2 X 240 0.75? 45,000 & 44.25 


yore’ = 205,300 pounds 


3 <6 24° O61875 
From Formula (4) 


205,300 & 260 
M == 


xX 1.0769 = 7,185,300 inch-pounds 
8 


i, =\0.0982°8* == 57207 
The permissible working stress S in the top roll is 
M 7,185,300 
— = 12,550 pounds per square inch 
Z EY CAT 
This stress is a trifle too high, perhaps, but will be slightly 
reduced because of the necessity of enlarging the roll at 
the center to neutralize the deflection, as previously referred 
to. The effect of this enlargement will later be demon- 
strated in calculating this problem. 
From Formula (2) 


24 X 36.375 
—_____—__—— = 19.73 inches 
44.25 


From Formula (13) 


w= 
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£ 9.865 r 
Sin— = = 0.27120 —= 15 deg. 44 min. 
2 36.375, 2 
£ 
Cos = 0.96253 
2 


From Formula (6) 
C = 44.25 X 0.96253 = 42.6 inches 


From Formula (5) 
205,300 
OY 
2 42.6 
From Formula (7) the bending moment for the bottom 
rolls is 


44,25 


= 106,625 pounds 


106,625 XK 260 


Mi X 1.0769 = 3,731,800 pounds 


8 
and 


Z = (0982 615% == 36104 
The safe or permissible working stress S§ in the bottom 
rolls is 


M 3,731,800 


= ——_———— = 11,260 pounds per) square inch 
331.4 


Application of Formulas—Defiection 


From Formula (8) the deflection of the top roll.is 
205,300 * 260° 


384 X 29,000,000 «K 5144 X 0.9231 

[5 — (24 X 0.038467) + (16 x 0.03846) 1] 

. = 0.0682 * 4.9645 = 0.3385 inch 
In calculating the deflection of the top roll due to its 
own Weight, the value of k is taken the same as when cal- 
culating the deflection due to load P. While this is not 
exactly correct, it is a sufficiently close approximation when 
the width of the plate being bent is nearly the same as the 
length of the body of the roll. It therefore results in the 
formulas for f and f, being composed of identical terms 
except those denoting, respectively, the load on the roll and 


its weight. The weight of the top roll is found to be 18,200 
pounds and the resulting deflection is: 
18,200 X 260° 
i= x 


384 X 29,000,000 x 5144 & 0.9231 
[5 — (24 X 0.03846°) + (16 X 0.03846") 1] 
= 0.006 K 4.9645 = 0.030 inch 


The upward resultant deflection of the top roll ean of 
course be computed in one operation, instead of two, by first 
subtracting the weight of the roll from the load P and using 
the remainder in the numerator of the fraction in Formula | 
(8). It should be remembered, however, that if stresses 
and deflections are being calculated for a plate appreciably 
less in width than the length of the rolls, this condition 
does not apply, and in such cases the deflections of the top 
roll due to load P and to its own weight, must be computed 
separately. : 

In the present example we will assume that the bottom 
rolls have no roller .bearing supports. The deflection of the 
bottom rolls due to load Q and acting in the direction OQ 
will then be, according to Formula (9): 


106,625 260° 
f= 


384 X 29,000,000 x 2481 X 0.9231 
[5 — (24 X 0.03846?) + (16 X 0.03846*)] 
= 0.0735 X 4.9645 = 0.3649 inch 


But for the deflection of the bottom rolls parallel to the 
lead P applied to the top roll, f, must be modified by mul- 
tiplying it by the ratio of distance C to distance (R + 
d+yr), that is, 

42.6 


0.3649 X = 0.3513 inch 


44,25, 


March, 1923 


The weight of one of the bottom rolls is 12,550 pounds and 
the resulting downward deflection is: 
12,550 XK 260° 


3—— 


384 X 29,000,000 x 2481 X 0.9231 
[5 — (24 X 0.038467) + (16 x 0.03846*) 1] 


= 0.0086 4.9645 = 0.0429 inch 
The total deflection then is : ' 
F = 0.3385 — 0.030 + 0.35138 + 0.429 = 0.7027 inch 

This deflection can be neutralized by increasing the 
diameter of the top roll about 0.31 inch in the center and the 
diameter of the bottom rolls about 0.39 inch. These two 
values are obtained by working the formulas for stress 
backward, as will be seen from the following: The new 
section modulus for the top roll will then be 


Z = 0.0982 X 18.31°= 602.8 
and the safe working stress S for load P is 


M 
—— = 7,185,300 =~ 602.8 — 11,919 pounds per square inch 
Z 


In a similar manner the stress in the bottom roll is re- 
duced to 10425 pounds per square inch. 


Application of Formulas—Horsepower 


From Formula (16) 
HE = 36.375 X 0.96253 = 35 inches 

From Formula (15) 
N = 36.375 — 35 = 1.375 inches 


a 
Dividing chord W by radius (« + = to obtain the chord 
2 


for a segment of one inch radius, we obtain 0.5424, the cor- 
responding arc being 0.549 inch. Multiplying the length 


d 
of this. are by radius (x + =") 
PA 


y = 0.549 & 36.375 = 19.97 inches 
Then from Formula (11) 
205,300 X 1.375 


XK = = 14,136 pounds 


Wa 
The horsepower required for bending the plate, disre- 
garding friction, may then be found from Formula (12), 
thus: 
14,136 < 10 
IB(, [2 SS a 
33,000 
The diameters of the top and bottom roll bearings are, 
from the conditions of the problem, 10 and 8 inches, re- 
spectively. The power required to take care of the frictional 
lead is calculated as follows: By proportion, the bearing 
speed 7 of the rolls is first found. 
For the top roll: , 


ar As) 


OMe Sse 0) 
T =5.56 feet per minute 
For the bottom rolls: 
8 2 P= 15-210 
T =5.34 feet per minute 
Multiplying these speeds by the load on the, respective 
bearings and using a suitable friction coefficient, we have 
102,650 X 5.56 X 2 X 0.25 = 285,350 (approximately ) 
53,312 * 5.34 x 4 & 0.25 = 284,650 (approximately ) 


Total = 570,000 foot-pounds. 
The horsepower required for the frictional load is 


570,000. 
a a 177 
33,000 


and the total horsepower with friction, but without trans- 
mission losses, is 17.27 + 4.28, or 21.55 horsepower. 


s 
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The assumed roll-bearing friction coefficient (0.25) used 
in the foregoing calculation may seem high, but it is 
adopted to cover all probable conditions. In a new machine 
after the journals have worn to a good bearing, the friction 
coefficient may be much less than that here employed. How- 
ever, the bearings may become badly worn or scored due 
to imperfect lubrication and to the destructive effect of dirt 
and scale that becomes loosened from the plates during 
bending. For these reasons a coefficient of friction of from 
0.20 to 0.25 should be used in the calculation. 

The bottom rolls are the driven rolls. Their circumference 
is 3.927 feet and their surface speed 10 feet per minute. 
their rotative speed then is 10 + 3.927 or 2.55 revolutions 
per minute. If a motor is used having a speed of 500 revo- 
lutions per minute, the ratio of speeds is 500 ~ 2.55 or 196. 
It will probably require four gear reductions for this ratio. 
The first set of three gears driving the bottom rolls may be 
considered as having an efficiency of 80 per cent, and 
the other three reductions as having an efficiency of 90 per 
cent for each pair of gears and their shaft bearings. The 
total required horsepower will then be 


21.55 
Jhb Po 


SS less G04) 
0.80 X 0.90° 


Conclusion 


Assumptions have been made in the foregoing calcula- 
tions covering the value for S and various values for fric- 
tion coefficients. The value adopted for S (45,000 pounds 
per square inch), is well above the elastic limit for steel 
usually furnished in text-books as the result of tests, but 
this value is generally adopted by engineers and is appar- 
ently a safe value which will cover all conditions. The 
values indicated for the coefficient of friction may be modi- 
fied, of course, under some conditions and may very easily 
become somewhat higher where the conditions are unfavor- 
able, especially in an old and badly worn machine. For 
this reason it is good practice to adopt a motor with some- 
what greater capacity than indicated by the calculations or 
at least one with considerable overload capacity. 


*e& * 


BUYING TOOL STEEL PERFORMANCE 


By R. POLIAKOFF 


In January MAcHINgERY the article entitled “Buying Tool 
Steel Performance” states that, for the user of high-speed 
steel, performance and not chemical analysis is really the 
proper criterion. The question is left open however, of 
what performance requirements should be specified, and how 
they could be standardized. 

Some time ago, the writer, 
of performance specifications for high-speed steel versus 
chemical specification, undertook extensive experiments 
with different brands of such steel, all of European make— 
English, German, Austrian, Russian, and French. Special 
conferences were arranged both with the manufacturers’ 
and the users’. representatives, and the question of the 
method of manufacturing the steel was also investigated. 
The result was that a set of standard specifications for high- 
speed steel, based on performance, was finally evolved. 
These specifications have since been published by the writer 
in the Russian, German, British and American technical 
press, and are therefore available to those interested in the 
subject. 

Though some revision of these specifications could, per- 
haps, be suggested, at the present time they are, to the 
best of my knowledge, the only practical attempt to solve 
the problem raised in the article in January MACHINERY. 
The writer will be glad to go further into the subject with 
those readers of MAcHINERY who are interested in this 
matter. 


recognizing the importance 
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Metals Used for Die-castings 


Babbitts, Zince-base Metals and Aluminum Alloys for Die-castings—Specifications Giving the 
Limits of Weight’ and Accuracy for Die-castings made from Different Metals 


By A. G. CARMAN, Chief Metallurgist, Franklin Die-Casting Corporation, Syracuse, N. Y. 


surface of the die, at the casting temperature, for 

this action would soon so change the form of the die 
depression that defective castings would be the result. It 
must be borne in mind that the advantage of the die-casting 
process is in the fact that a large number of castings can be 
produced from an expensive die before it has to be discarded 
on account of the quality of the casting produced. 

The metal must have sufficient strength to withstand the 
strain of shrinkage from the casting temperature to the 
temperature at which it is removed from the die. This rep- 
resents a range of from 200 to 600 degrees F., depending on 
the metal that is used. Shrinkage is especially noticeable in 
castings having large dimensions and thin sections, or in 
those that are formed by the use of large cores. The elonga- 
tion and strength of a metal when it is cold are not always 
a criterion of what the same properties will be at a higher 
temperature. In the case of die-castings, we- are par- 
ticularly interested in these properties at high temperatures, 
for it is during this range of temperature that the shrinkage 
‘produces the strain on the metal. The strength of the metal 
must be sufficient to overcome the strain due to shrinkage, 
or a crack in the casting will be the result. In some castings 
where there is an opportunity for the metal to shrink without 
a corresponding strain, these qualities are not so important, 
and a metal with a greater shrinkage may be used. 

The way in which the die is operated will sometimes over- 
come the tendency of the metal to crack in cooling. For 
instance, in cases where the large cores can be drawn very 
soon after the casting has been formed and before the metal 
has cooled sufficiently to cause strains, the tendency to rup- 
ture may be avoided. On the other hand, where the section 
is quite thick, the core cannot be drawn before the surface 
has become sufficiently hard to withstand the internal pres- 
sure of the molten metal, or the metal will be forced out 
from the interior and cause an imperfection in the casting. 


M tarts suitable for die-castings must not attack the 


_ rather thin sections. 


The best way to determine these properties in an alloy 
is to actually use the metal in a die having large cores and 
In performing this experiment, atten- 
tion should be given to removing the casting from the die 


‘as rapidly as possible, for often a good casting can be made 


by this method, whereas working slowly and allowing it to 
remain longer in the die will result in a cracked casting. 


General Requirements for Die-casting Metals 


In connection with die-casting metals, too much cannot 
be said about the quality of the metal at the outset and the 
subsequent care prior to making the castings. In order to 
make good sound die-castings, it is necessary to have the 
metal clean, and as free from oxides, impurities, and oc- 
cluded gases as possible. This means, especially with high 
melting point alloys, that at no time, either in the-prepar- 
ation of the alloy or in the heating of the metal prior to 
casting, should the metal become overheated or maintained 
at a high temperature for any length of time. At high 
temperature, metals rapidly absorb gases and become oxi- 
dized. When a metal has once become oxidized, it is very — 
difficult, if not impossible, to overcome the damage done. 

Surface cracks on castings, particularly where the section 
is thick, are often indications of porosity in the center. This 
porosity may be due to occluded gases, to air trapped in the 
metal during the casting process, or to lack of sufficient 
pressure to form a firm compact casting. The greater the 
quantity of occluded gases, which, of course, must be liber- 
ated upon solidification of the metal, the greater will be 
the tendency for the interior of the casting to be porous, 
even to the extent of not having sufficient strength to with- 
stand the strains placed on it before it can be removed 
from the die. 

Die-castings made under high pressure do not have a 
homogeneous structure, but, upon fracture, present a dense, 
fine-grained exterior and an interior of a coarser grain, 


& 
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containing minute shrink holes where the section of the 
casting is thick. The fine-grained exterior is due to the 
pressure and to sudden cooling of the metal when it comes 
in contact with the inner surface of the die. This sudden 
cooling prevents the escape of gases occluded in the metal, 
and as the cooling of the casting progresses from the sur- 
face toward the interior, any shrinkage in the metal will 
draw from the center, leaving very small shrink holes of 
slightly varying size, depending upon the metal and the 
temperature at which it enters the die. 

These shrink holes are particularly noticeable in castings 
having heavy sections that are made from metals with a 
high fusion point, and are not caused by trapping of air in 
the die, if precautions are taken to prevent it by properly 
gating and venting the die. However, small shrink holes 
in the interior of castings are not as detrimental as it would 
seem at first glance, for the exterior surface surrounding 
the weaker interior has a greatly increased strength, due 
to its dense fine grain. The treatment of the surface in- 
creases the strength, similar to the forging process. 

The metals used in die-castings may be divided into three 
classes—the various bab- 
bitts, the zinc-base metals, 
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LIMITS TO BE OBSERVED IN DESIGNING DIE-CASTINGS 
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S. A. E, No. 12 Babbitt 
Constituents Per Oent 
CODDEM) <i9.5, Gru RES a EE RE NG Gd TE hs oa ce B00 
ATUL OW Y tin. tous ee RT Tee Te ee meet eee 10.59 
REC Ks Nace eR oe SR! Bi! By (Ai. SA AE He) ee A 25.00 
DAT Mattes Bl el SEES, RIOR IS DE So haar sey ees Remainder 


The following is a very cheap babbitt which has been 
used with success when the surfaces of the bearings are 
large and the duty is not severe: It is not to be recom- 
mended, however, in preference to a high-tin babbitt. 


S. A. E. No. 13 Babbitt 


Constituents Per Cent 
ELL DIN Meee ateehey tle sca Malehn CORP Bae APT ols cere ments cueRSAGY eee oie» bro’ 5.00 
AN TUTTI OME Vamens tee ey teat e secaatian iss, ah oROe det ah ck shoe hone oka ene, cvehowe 10.00 
COPS Eel ALIN eee cova eretere Me clstelets, is chetioas atin eicls, ele ee » 0.50 
NEVAVG PS Gans Fea ao cce aaed Pace GRE ohio Catach SR ee 2 sine Remainder 


The tin- and lead-base metals are used almost entirely 
for bearing purposes, but on account of the fact that they 
flow easily, readily filling the die, they are quite extensively 
used for very delicate and accurate parts. The tin-base 
metals, because of their resistance to corrosion are suitable 
for articles in which foods 
and drinks are contained. 


and aluminum alloys. So Mees = 3 S ty Draft® The selection of a babbitt 
oo | Sa aay i) = @ Bilin Ot Won * 
Composition of Babbitts } SoS | oe Bksyh le ses) ese | ncn adapted for a particular 
: ; Metal | Fas | ag (hn gees peea Ais | of Walls class of work is in the last 
. ade! ~ wu | r e 

4 ae eae made | | a ge ge ss 2 ae gh ase oki Inch analysis, a problem for the 
ue abe press De OSCE | ial oe Boe ies my [sla A! Diam.¢ | individual engineer. It is 
Bi reas ite bears Pa emer 0.0025- | 80 | 4/831 Oks. 1 0.005 |e oem that 
ail. hen the bearing is Aluminum | : : |. 0. : ‘ . wy 
eee Waves bil-cicoves |Tim) base! 1-~8 | 1/32 0.0005 | 34° | 1/82 |'0.0005 | 0.001 | % Dabbitt that gives excel 
Boa aided in alinost || Le2d base«| 10 | 1/32] 0.001 COIS gus ie COULD ont enesulis any onesmoron).: 
y ; ‘Zinc base 6 1/8 0.001 30 | 1/32 | 0.001 0.001 for example, will fail in 
Beeeeot ccsited,,. When Machinery) another, due to different 


the bearing is made as a 
single cylinder, oil-grooves, 
of course, must be straight, 
parallel to the central 
core, and opening at least 
at one end, preferably op- 
posite the flanged end if 
the bearing is of the 
flanged type. 

Bearings made by this 
process, on account of their 
hardened surface, are especially adapted for gas engines 
and machinery where the bearing metal is subjected to 
severe duty. There are a large number of babhitts used at 


conditions of service and 
to the different duties re- 
quired of it. 


1for small castings, the wall thickness of aluminum and zinc-base die-castings 
may be 1/16 inch. 


2When the dimension involved is several inches, these limits may sometimes 
be reduced. 


%’When close fits are required in aluminum, the thread should be cast over-size 
and chased. Internal threads cannot be cast satisfactorily in aluminum, but can 
in some cases be cast in parts made from zinc-, tin-, or lead-base alloys. 

4The size of hole that can be cast depends on its length and the design and 
thickness of the casting. Holes not cast can usually be located by spotting ‘the 
easting in order to facilitate drilling. 


5While the draft limits given in the table are desirable, they may sometimes 
be modified to meet special requirements, 


6For aluminum, cores less than 4% inch in diameter should have draft of 0.005 
inch per inch of length and diameter. 


Zinc-base Alloys 


The zinc-base alloy that 
has given the best service 
in die-casting, according 
to the experience of the 
Franklin Die-Casting Cor- 


poration, has the follow- 
ing chemical composition and physical properties: 


Chemical Composition 


; Constituents Per Cent 
een pe whichrare cuccesstully die-cast... Two babbitts Tin .......... 0c see au eee lance dacseceuivcbldncleccce, 7.00 
i—mioreconnectine-rod bearings of “motors and) bearings  CODPeYr ..... 0... cece c eddie ere ewe ren vtesivnescccvcccce 3.50 
subjected to high pressnres have the following composition: Aluminum, ag Eep Obani Naate, Bis 1c, Gee BCL Oe REE eee tee an ae 1.25 

. WINGY Oe oh Stes OSs, ch lB Teh, Sea oe iN cps Be ian ed eae i Spee eatin oes ;Remainder 
Franklin B. Babbitt : 
: Physical Properties 
Constituents Per Cent 5 
NMR nes Umi g is. shccs 5, Lyeleis's b Otidw'e's eiele Goes a5> Meline* pointy. deerees I eccistes.., dcr Jive tins soe ee Wea eb ers 690 
IME Po Odie hed Aho Me Bae es 13.75 Brinell hardness number................e.eesee nese 65 
Lead, maximum...... Pee ae iatinare ae tors aueresias ph oda sc 0.35 Tensile strength, pounds per square inch (die-cast) ...23,000 
SRM eis root Petaneprusccieh ies olor 8 Bibnch cach oetes Gis sca heuhs Remainder Elongation in two inches, per cent................e000. % 
SPECIICM Savitri etait sei ceiart aime arercauate) chelevs Sri he fal’ 
S. A. E, No, 11 Babbitt Weight) poundsepenscubichincht....- c. acc. ccs aes. 0.258 
case ee Wie Among the zinc-base alloys containing higher percentages 
Antimony ..............-:.ssccevsccsssseseseeeceses, 6.75 Of aluminum, used for die-casting purposes, the following 
MULT AK ITU. Ge osc eee 3s MR ARUP eis cfoege 3 hanes .... 0.35 has given the best results: 
SUE RS eee sieiels \iracs sic ie'ee cs seth be cle ee eles Remainder Cries, & Dax Gant 
Mmune hubpitt tia is used where it ts not subjected to’ “Copper. ai.ci.c nays Sere cle cia cc dlcw eet dalesnsbeccccunteau 3 
external heat and that normally runs at a low temperature Aluminum SM GG he ERE Cee pea tiS ray G cakes ie 2 5 
has the following composition: PAW OSI | SUB NC citlorht oiGhes Geta beret in GPE Ohi OA ith ley ni Pat RAR Remainder 
On account of the high percentage of aluminum in this 
ea oF 7 alloy, horsehead spelter, or its equivalent, should be used in 
Antimony o.oo ag'z5 order to guard against deterioration when the metal is 
NE Ss icles cele cw ie no nt + os opr isso claning cont ws's 4.00 subjected to warm, moist atmospheric conditions. 
I sh Scig ce a onctons cists. o 6 isin lec aesa Suga 6 Remainder The zinc-base metal, on account of its cheapness and 


A comparatively cheap babbitt that is recommended for properties that especially adapt it for the die-casting pro- 


bearings subjected to moderate pressures, has the following 
- composition: 


. 3 


cess (such as low coefficient of expansion and greater 
strength, as compared with babbitt metals) is used in a 
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great number and variety of die-castings. When ‘a very fine 
finish is required on castings made from this metal, or when 
it is necessary to protect the surface, it can easily be plated 
with nickel, copper or brass, or it can be given an oxidized 
finish. In some cases, these castings may be enameled, but 
special care must be observed in the baking process, on 
account of the low melting point of the alloy. 


Aluminum Alloy 


Aluminum die-castings are rapidly coming into general 
favor for classes of work where lightness, toughness, and 
resistance to corrosion and to severe shocks and strains are 


required. The alloy most commonly used, known as the 
No. 12 alloy of the Aluminum Co. of America, consists of 
8 per cent copper and 92 per cent aluminum. It has the 
following physical properties: 

Meltines point, <deerees BY. stars cisu + sash puerto rein ieee ecaeneio ae 1175 
Brinellgnardness numberiern <tc cee ie ete mr hier 690 


Tensile strength, pounds per square inch (die-cast). .23,000 


BHlongation in two inches; per: Gent... 050. sees ee oe 1% 
Specifies gravity i.e cial. Wares eee Pak etceeieeee 2.86 
Weizht; pounds, perecubic: inchiniw. 2. nica eres tee 0.103 


This alloy presents greater difficulties during casting on 
account of the melting point, which is about 500 degrees F. 
higher than the zinec-base alloy, and on account of its cor- 
rosive action on the steel dies, especially if the metal be- 
comes overheated or the dies become too hot. The high 
melting point and corrosive action of the metal makes it 
necessary to use the compressed-air type of machine. 

Castings made from this metal weigh only 40 to 45 per 
cent as much as those made from the zinc-base metal. How- 
ever, the price of the zinc-base metal is approximately 40 
to 45 per cent of the price of the aluminum alloy, which 
makes the value of the metal for any particular casting 
the same whichever alloy is selected. The cost of casting 
aluminum, nevertheless, is considerably greater than that 
of casting the zinc-base metal. There are a number of 
aluminum alloys available for castings requiring a polished 
surface that will not tarnish readily and also for castings 
used for bearing purposes. 

In order to maintain a high grade of metals, the virgin 
metals and alloys received at the plant of the Franklin 
Die-Casting Corporation are examined chemically to insure 
that the composition of the metal conforms with the re- 
quired. specifications. In addition to this, test bars are die- 
cast to determine the physical properties of the metal. This 
data on the various alloys is a great aid in the selection of 
the proper alloy for a particular casting. 

There are a number of zinc-base alloys and aluminum 
alloys on the market for which special physical properties 
are claimed, but it is impossible to take up this subject at 
this time, for the tests on these metals have not yet been 
completed. 

The limits given in the accompanying table should be 
borne in mind in designing parts for die-casting. 


* * * 


PROPOSED MODIFICATION OF METRIC SYSTEM 


What appears to be an exceedingly unwise proposal is 
made in a recent number of the Decimal Educator, the 
Official organ of the Decimal Association, in which it is 
proposed that the association concentrate its effort for the 
time being on obtaining an alteration of the value of the 
pound weight from 454 to 500 grams—that is, half a kilo- 
gram. The sixteen ounces to the pound would be retained, 
so that four ounces would equal 125 grams. A new ton 
would be adopted, which would be 2000 new pounds, which, 
of course, would then equal the metric ton. It seems as 
though we have sufficient confusion in our weights and 
measures as it is without proposing to add a new pound 
and a new ounce to those we already have. Any effort to 
introduce the metric system along such lines as these av- 
pears decidedly unsatisfactory. 
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DIE FOR ORNAMENTAL BRASS TACKS 


Round-head hollow brass tacks of the type shown in Fig. 1 


are produced at a high rate of speed on a Waterbury Farrel ; 


Machinery 


Fig. 1. Enlarged Views of 


double-action power press at the plant of the U. S. Tool Co., 
Inc., Newark, N. J. These tacks are used for decorative 
purposes. The die, which is shown in Fig. 2, is of the follow 
type, arranged to produce two 
tacks at every stroke of the press. 
A roll feed is used, and in order an 
to compensate for slight varia- 
tions in the feeding movement an 
extra pair of punches is used; one 
of these punches pierces a hole 
near the edge of the strip, while 
the other enters the hole made on Brasseack 
the previous stroke, and in this 
way locates the strip correctly in relation to the other tools. 
One pair of punches swages the points, which are approxi- 
mately diamond shaped. The stock is then fed to the next 
position, where it is located by the means just mentioned. 
While in this position the swaged stock is blanked, and a 
drawing punch, working through each of the two blanking 
punches draws the tacks into the finished shape. At the 
same time that the blanking and drawing is taking place, 
another locating hole is being pierced on the margin of the 
strip, and the swaging punches are working at the first 
station of the die. 
The maintaining of an accurate feeding movement is of 
paramount importance, because if this were not done the 
lengths of the prongs of the tack might be unequal, and the 


Power Press with Follow-die for making Ornamental Tacks 


Fig. 2. 


head would be off center. The stock from which these tacks 
are made is 0.020-inch brass, furnished in strips about 1 
inch wide, so that the tools may be arranged to leave a 
minimum of scrap. The rate of production on this job is 
200 tacks per minute; that is, the press operates at 100 
strokes per minute. 


England seems to be the only country that possesses a 


society of women engineers. The Women’s Engineering 
Society is to hold its annual meeting at the Birmingham 
University this spring. It is stated that women engineers 
from Holland, France, Belgium, and the Scandinavian coun- 
tries will be present, and American women engineers are 
also invited to be present. 


wits 
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New Automatic Manufacturing Type 
Milling Machine 


MACHINE that is designed 
J ernst for the auto- 

matic milling of duplicate 
parts in large quantities has 
recently been brought out by 
the Brown & Sharpe Mfg. Co., 
Providence, R. I. This machine, 
which is shown in Fig. 1, is 
known as the No. 33 automatic 
milling machine. 


Automatic Controls 


A unique feature of the ma- 
chine is the automatic control 
of the spindle and table by 
means of dogs located at the 
rear and front of, the table. 
The variable feed and constant 
fast travel, as well as the 
stopping of the table can be automatically controlled by 
properly setting the dogs. A set of dogs is also provided 
for automatically actuating the spindle starting, stopping, 
and reversing controls. The table and the spindle can be 
operated independently of each other. The fast and slow 
controls may be made to function intermittently, with the 
table traveling in either direction and the spindle revolving 
either right- or left-hand. 

The spindle can be automatically stopped when the table 
is on its return travel, thus eliminating the possibility of 
marring the work by allowing the cutter to be run back 
over the surface machined on the forward movement of 
the table. The provision for reversing the spindle permits 
the use of two sets of cutters with teeth facing in opposite 
directions so that a cut can be taken on both the forward 
and return movements. - 

The constant fast travel, in combination with the slow 
variable feed, can be controlled automatically with the table 
traveling in either direction. This feature, in addition to 
the independent automatic control of the direction of spindle 
rotation, permits the automatic machining of many dupli- 
cate pieces on a production basis which would otherwise be 
handled by comparatively slow methods.’ When not equipped 
with a motor, the machine is driven by belt direct from the 
main shaft or countershaft to the single driving pulley A, 
Fig. 83. This pulley runs at a constant speed, and is mounted 
on the main drive shaft A, Fig. 4. 

Inside the driving pulley is the friction clutch, operated 
by a lever A, Fig. 2, which provides for stopping and start- 
ing the machine. When the clutch lever is thrown to its 
extreme position, it operates a brake that stops the machine 
instantly. This brake also serves aS a means: of locking 
the spindle when an arbor or cutter is being removed. 

On the shaft B, Fig. 4, which is parallel to the main 
drive shaft A, and driven from the latter by spur gears (not. 
shown) are the friction clutches that provide for the auto- 
matic starting, stopping, and reversing of the machine 
spindle. The cap G, Fig. 3, covers one of the end bearings 
of shaft B. Fig. 4. Power-is transmitted from this shaft by 
spur gears to a sleeve on shaft A. On this sleeve is mounted 
a silent chain sprocket. 3 

The spindle drive through the silent chain G, is so ar- 
-Yranged that a system of idlers D, FH, and F keeps the 


tension on the chain constant, 
regardless of the height or 
position of the spindle. The 
sprocket D at the top of the 
column may be easily raised or 
lowered trom the outside of the 
machine to increase or decrease 
the tension of the chain. 
An important feature of the 
_ drive is the complete separation 
of the spindle-driving membeys 
from the table-feeding mechan- 
ism. This permits any combin- 
ation of feeds and_ speeds, 
within the capacity of the ma- 
chine, to be used. Different 
spindle speeds. are obtained 
through the use of change-gears 
which provide for twelve changes 
of speed in geometrical progression, ranging from 22 to 180 
revolutions per minute in either direction. The view of 
the machine in Fig. 2 shows the compartment B in the 
machine base where the spindle change-gears are stored. 
The speed available with any set of gears is shown by 
figures cast on the inside of the cover D, Fig. 3. Changes 
of spindle speed are effected by changing the gears on the 
ends of shafts B and C. The cast-iron guard D which en- 
closes these gears is hinged and can be easily opened to 
permit changing the gears. The table feeds are positive, 
and are entirely independent of the spindle speeds. 

There are eighteen changes of table feed ranging practi- 
cally in geometrical progression from 0.38 to 24.54 inches 
per minute. This provides feeds ranging from 0.002 to 0.136 
inch per revolution of the spindle for small milling cutters, 
and feeds of from 0.017 to 1.115 inch for large milling 
cutters. The compartment cast in the machine base for 
holding the table feed gears is shown at C in Fig. 5. This 
compartment is similar to that provided for the spindle 
change-gears. The hinged cover A is swung back to permit 
changing the table feed gears. 

This machine is well adapted for motor drive. Provision 
is made for enclosing a constant-speed motor in a well 
ventilated chamber within the base. This arrangement 
does not increase the floor space occupied by the machine, 
and provides ample protection for the motor from chips 
and dirt. A belt with an automatic tightener is used to 
transmit the power to the single driving pulley, and a cast- 
iron guard is employed to enclose and protect these parts 
from injury. 


Spindle Construction 


The tapered end of the spindle D, Fig. 6, is hardened and 
ground, and a recess is provided in the end, as indicated 
at A, Fig. 7. The recess is also shown quite clearly in 
Fig. 1. This recess in the spindle nose receives the driving 
lugs on the arbors and collets. The latter are provided 
with clutches and have a threaded hole in the end of the 
shank. The clutch lugs fit into the recess in the end. of 
the spindle, and the arbor or collet is drawn into place and 
held securely by a draw-in bolt. This bolt passes through 
the center of the spindle B, Fig. 7, and the threaded end 
enters the end of the shank of the arbor or collet and is 
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tightened by a wrench from 
the rear of the machine. 

The silent chain G, Fig. 4, 
drives sprocket H, which is 
also shown at C, Fig. 7. It 
will be noted that sprocket C 
is keyed to a sleeve and that 
one of the spindle change- 
gears D is attached to the 
rear end of this sleeve. Gear 
D meshes with its mating 
change-gear EH which is 
mounted on the short counter- 
shaft F. A pinion G cut on 
shaft # transmits motion to 
the gear H, which is keyed 
to spindle B. The hinged 
cover D, Fig. 3, which encloses 
the spindle change-gears is 
shown at J in the cross-sec- 
tional view, Fig. 7. 


Spindle{Control 


The 
and at 


lever’ at Uf, Fig. ~4, 
A, Fig. 6, actuates 
a cam mounted on shaft C, 
Fig. 4, which controls the 
spindle starting and stopping 
clutch on shaft B. This lever 
thus controls the starting and 
stopping of the spindle inde- 
pendently of the other controls. The spindle reversing 
clutch which is mounted on the same shaft as the stopping 
and starting clutch is controlled by lever B, Fig. 6, through 
the medium of a cam mounted on shaft C, Fig. 4. The 
spindle is ordinarily started and stopped by the manipulation 
of lever B, Fig. 5. This lever may be automatically actuated 
by trip-dogs secured in slots at the front of the table. Lever 
£6 is also employed to control the table feeding movements. 


Figa l. 


Table Driving and Reversing Mechanism 


Two units enclosed in separate oil-tight cases control the 
table movements. The first unit, which contains the table 
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starting, stopping, and revers- 
ing mechanism, is driven by. 
shaft K, Fig. 4. This shaft 
is driven by the main shaft A 
through spur gears. The 
driven gear on shaft K is 
held between two disks which 
form a friction coupling that 
is adjusted to permit slippage 
at a predetermined load. 
This feature eliminates the 
danger of damaging any im- 
portant part of the machine 
should it become overloaded. 

Shaft K may be seen at C, 
Fig. 2, at the point where it 
enters the oil-tight case of the 
first unit. In addition to the 
table stopping, starting, and 
reversing clutches, this unit 
contains a notched cam device 
which stops the table-feeding 
movement instantly when the 
driving clutch is disengaged. 
The lever D, Fig. 5, controls 
the clutch that stops, starts, 
and reverses the table feed. 
Levers # and F, when proper- 
ly set in conjunction with 
dogs, such as shown at G and 
H, permit the table move- 
ments to be automatically controlled. The dog shown at @ 
is used to stop the table, and the one at H, which has a 
longer point, is used to reverse the direction of the table 
travel. Levers # and F, as previously stated, are used in 
conjunction with these dogs. 

In order to illustrate the method of employing the auto- 
matie table starting, stopping, and reversing controls, let it 
be assumed that it is desired to have the table feed to the 
right, automatically reverse, and feed to the left and stop. 
To obtain this movement, lever H would be left in the “up” 
position, as shown, and lever F/' would be given a half turn, 
so that it would point downward. Then a long pointed dog, 


Pig. 2. 


View showing Right-hand End of Machine 


Fig. 3. Rear View. of Machine, showing Driving Pulley 


’ 
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such as shown at H, would 
be placed at the left-hand side, 
and a short dog, such ag 
shown at G, at the right-hand 
_ side of the plungers J and K, 
which must be actuated by 
dogs G and H in order to 
automatically reverse and 
stop the table travel. 

If both levers E and F are 
turned to the “up” position, 
as shown, and a long pointed 
dog is attached to the table 
at each side of plungers J and 
XK, the table will automatically 
reverse at each end of its 
travel. The length of the 
table travel is determined by 
the distance between the 
dogs. If levers HE and F are 
both turned down and short 
dogs are properly set at each 
side of the plungers, the table 
will be stopped at each end of 
its travel. If it is desired to 
have the table feed to the 
left, reverse and then feed to 
the right and stop, lever EF 
would be turned down and 
lever F up. In this case, a 
short dog would be placed at 
the left-hand side of plungers 
J and K and a long pointed 
dog at the right-hand side. 
Although the table move- 
ments can be controlled auto- 


and reversing unit through a 
universal joint’ connection. 
The feed-varying mechanism 
is a complete unit in itself, 
which, when actuated by 
means of dogs such as shown 
at LZ and M, Fig. 5, permits 
the table to be automatically 
given a fast or a slow feed 
as desired. The table feed 
change-gears previously re- 
ferred to are used with this 
unit to obtain the desired 
rate of feed. By pulling the 
small button N outward the 
power drive can be discon- 
nected so that the table may 
be fed by hand. 

Lever B controls the fast 
and slow feed, and, in addi- 
tion, actuates the spindle stop- 
ping and starting clutches. 
All the automatic operations 
of the machine are controlled 
by means of the adjustable 


table dogs. Four different 
styles of dogs are necessary 
if every automatic control 
available is to be employed. 
However, for ordinary mill- 
ing operations only two or 
three of these styles are 
needed. Dogs such as shown 
Ate weand Pn hice 3 at the 
Machinery} back of the table, control the 
reversing of the spindle, 


matically by the use of dogs Fig. 4, Diagrammatic View, showing Method of driving Spindle A trip-dog such as shown at 


as described, the table may ; 
be easily controlled by the hand-operated lever D, the same 
as in an ordinary plain milling machine. 


Feed Varying Mechanism 


The table feed-varying mechanism is enclosed in an oil- 
tight case, and is driven from the starting, stopping, 


by a Silent Chain 


) P, Fig. 5, designed to act on’ 
the pivot gear sector Q engages the table slow-feed clutch. 
The same dog also starts the spindle automatically when the 
slow feed begins. The long dog ZL can be set to operate, 
when the table is moving in either direction, for the purpose 
of engaging the fast feed mechanism. The table moves at a 
constant fast rate of travel when reversed, and the spindle 


Fig, 5. Front View of Automatic Milling Machine 


Fig. 6. View showing Left-hand End of Machine 
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is automatically stopped when the table is reversed or 
stopped, and started again only when the slow feed is en- 
gaged. Of course, lever B can be operated by hand instead 
of by the table dogs, if desired. When this lever is moved 
to the left-hand position, as shown, the slow table feed is en- 
gaged. A movement to the right serves to engage the fast 
table feed, and a still further movement in a right-hand 
direction serves to stop the spindle. 


General Construction 


The limited amount of space available prevents a full 
description of the table feeding and controlling mechanisms. 
These units are designed to withstand the hard usage to 
which a manufacturing type of machine is generally sub- 
jected. Ample strength and rigid construction have been 
secured by the use of box construction. The internal bracing 
of heavy webs throughout the frame makes the machine very 
strong and rigid. 

The main drive 
shaft runs on ball 
bearings, and is sup- 
ported on both sides 
of the driving pul- 
ley. The arbor is ex- 
ceptionally well sup- 
ported by an adjust- 
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the center in the arbor yoke without arm braces is 27 
inches. The maximum distance from the end of the spindle 
to the bushing in the arm braces is 1934 inches, and from 
the spindle head to the arm braces, 24 inches. 

The working surface of the table is 52 by 1214 inches, and 
the over-all dimensions, 74 by 1714 inches. There are three 
>%%-inch T-slots in the table. The eighteen changes of feed 
range from 0.38 to 24.54 inches per minute. The fast travel 
between cuts is 210 inches per minute. The capacity of the 
cutter lubricant tank, which is cast in the base of the ma- 
chine, is 42 gallons. The machine weighs about 6200 pounds, 
and requires a floor space of approximately 108 by 69 inches. 


* * %* 


EXPORTS BEFORE AND AFTER THE WAR 


In an article published in Commerce Reports, by W. H. 
Rastall, chief of the Industrial Machinery Division of the 
Department of Com- 
merce, statistics are 
given covering the 
exports of industrial 
machinery from the 
United States in 1921 
to thirty different 
countries. From the 
figures given it will 


able overhanging 
solid steel arm. An 
arbor yoke, employ- 
ed for supporting the 
arbor at any inter- 


be seen that in the 
year 1921 Mexico im- 
ported American in- 
dustrial machinery 
to a greater value 
than any other coun- 
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mediate point near 
the cutter, furnishes 
added support for 
heavy work. The 
wearing surfaces of 
the table and all 
bearings throughout 
the machine are of 
ample proportions. 
Provision for  ad- 
justment for wear is 
made_ throughout. 
The complete enclosing of all working parts and the con- 
venient arrangement of all controls at the front tends to 
develop a high degree of efficiency in operation. 

The automatic lubrication of all rotating parts within 
the frame of the machine is an important feature. The oil- 
tight cases contain reservoirs into which the rotating mem- 
bers dip, thus supplying ample lubricant for themselves and 
at the same time carrying the oil up to tubes running to the 
bearings. Rolls that dip into oil reservoirs keep a film of 
oil constantly on the table ways. The cutting lubricant is 
pumped to the work from a large tank cast in the base. 
Two nozzles are provided so that if two cutters are used, 
each will be provided with an ample supply of cutting lubri- 
cant at all times. Provision is made for cutting off the 
supply to either or both of the nozzles as desired. 

The machine has an automatic longitudinal feed of 34 
inches, and a transverse adjustment of 5 inches. The spindle 
can be adjusted vertically by means of the handwheel shown 
at C, Fig. 6, through a distance of 15 inches. The spindle 
nose has a No. 11 B. & S. taper, and the hole through the 
spindle which accommodates the draw-in rod is 13/16 inch 
in diameter, The diameter of the driving pulley is 14 inches, 
and it carries a belt 414 inches wide. This pulley is in- 
tended to be driven at a speed of 350 revolutions per minute. 
With this speed the twelve available spindle speeds range 
from 22 to 180 revolutions per minute. 

The diameter of the hole in the bronze bushing of the 
arbor support is 2 1/16 inches. The distance from the center 
of the spindle to the under side of the over-arm is 51% in- 
ches. The greatest distance from the end of the spindle ta 


Fig. 7. 


try, Canada coming 
second, Cuba third, 
Japan fourth, and. 
China fifth. Among 
other big customers 
of the United States 
are the United King- 


ZZ ba Li, = = 
AA pee | Sa =e 
See 


dom, France, Brit- 
Machinery} ish India, Brazil, 
and Argentina, in 
Sectional View of Spindle the order nanteal 


The table also shows a comparison with the exports of indus- 
trial machinery before the war, and it is interesting to note 


. that there has been a considerable realignment of our foreign 


markets. Canada, however, has always been a leading cus- 
tomer for industrial machinery, holding the first place in 
1913; but in that year the United Kingdom came second, 
and Germany third as buyers. In 1921 Germany was the 
thirty-first country on the list in respect to the value of 
industrial machinery imported from the United States. Al- 
together, $246,400,000 worth of industrial machinery was 
exported in 1921, as compared with $320,000,000 in 1919, 
and $384,000,000 in 1920. Latin -America took a greater 
share of our exports in 1921 than in any preceding year. In 
1910 it took about 30 per cent; in 1913, 23 per cent; in 1919, 
19 per cent; in 1920, 27 per cent; and in 1921, over 37 per 
cent of the total exports in industrial machinery. 

The tabulation appearing in Commerce Reports for January 
22 is of great interest as indicating what countries are most 
active in developing along industrial lines at this time. 
It also indicates the great strides that have been taken in 
exporting machinery in the last decade. In 1910, the total 
exports amounted to less than $52,000,000. In 1921, the 
value was over $246,000,000, or nearly five times as much. 
Even when allowance is made for increases in prices, th2 
exports in 1921 were fully double, by volume, what they 
were in 1910; and 1921—it must be remembered—was a 
year of business depression. Hence the outlook for the ex- 
ports of industrial machinery in general is a promising one, 
great strides having been made in a comparatively brief 
period. 
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The British Metal-working Industries 


From Macuinery’s Special Correspondent 


f London, February 13 

HERE are many signs of a better state of things all 

P[) srouna in the metal-working industries, and remark- 

able strides have been made toward normal trade con- 

ditions since the beginning of the new year. With the ex- 

ception of the Clyde district, there has been a constant fall 
in the number of unemployed. 


Conditions in the Machine Tool Industry 


In the machine tool trade in both the Birmingham and 
Manchester districts there is a vivid contrast with the con- 
ditions of even a month ago. Several firms that were visited 
were noted to be working at their full normal capacity. 
This is particularly true of firms engaged in the manufac- 
ture of tools for general purposes. Makers of heavy ma- 
chine tools are also fairly busy, and plants devoted to highly 
specialized lines are beginning to take on more men. 

Demand is not confined to machines of any particular 
type. In fact, it is very general. For example, one of the 
largest machine tool makers in the West Riding of York- 
shire is reported to have taken orders during December for 
lathes, planers, and boring mills to the value of over £40,- 
000 and during the second week in January obtained addi- 
tional business to the value of about £12,000. Another 
firm in the same district is fully occupied in the production 
of radial drilling machines. Grinding machine makers re- 
port an improved demand, and a large amount of special 
work is being done for textile machinery makers. A well- 
known firm specializing in the production of machinery for 
twist drill making is taking on more men, and besides home 
orders, is engaged on. a number of orders for overseas. 
Scottish machine tool makers report a slight improvement. 

Generally speaking, fully 50 per cent of the work at 
present in hand is for overseas destinations, the railway 
shops of India being by far the largest individual buyers. 
Home trade is divided. That textile machine makers are 
taking a fair number of special machines has already been 
mentioned. Railway shops are also coming to the fore, and 
orders are at present being handled on their account, par- 
ticularly for boring mills, lathes, and so on, as used in the 
manufacture of railway wheels, axles and tires. 

Curiously, despite the prevailing conditions in the ship- 
building industry, a quantity of tools for use in the ship- 
yards are now being built. The electrical trades are mainly 
interested in heavy machine tools, and quite a large pro- 
portion of the bigger machines now in the shops are for 
use on large turbine, turbo-generator and similar heavy 
electrical engineering work. 

Makers of Diesel engines, both for land and marine pur- 
poses, are also taking an active interest in machine tools, 
and in view of the developments in this particular field, 
there is likely to be a demand for certain classes of ma- 
chines in this specific direction. Engines of this type are 
particularly well adapted to modern manufacturing methods, 
and the grinding process, especially for finishing the in- 
ternal surfaces of the engine cylinders, is attracting con- 
siderable attention. ‘ 

In the fields related to the machine tool industry there 
are signs of greater activity. A fair amount of special jig 
- work has recently been placed. Small tool, twist drill, and 
hacksaw makers are also active, and are busier than they 
have been for a long time. Makers of files experience a 
_greater demand and also ruinous under-selling. As a meas- 


ure to check this, many makers have agreed to minimum 
prices below which none of them will quote. 


Overseas Trade in Machine Tools 


It is now possible to compare the total exports and im- 
ports of machine tools in 1922 with 1921 and other years. 
The value of the machine tools exported during 1922 was 
only a little over half that of 1921, the actual figures being 
£1,530,800 and £2,920,500, respectively. The tonnage was 
12,160 in 1922 as against 20,064 in 1921. Thus it will be 
seen that the value per ton of the total exports during 1922 
fell from £145 (the average for 1921) to £126. The pre 
war average over three years (1911-1914) was £61 per ton. 

Imports also fell off heavily during 1922, although the total 
tonnage was increased. The total imports amounted to 
£423,500 as against £632,200 in 1921, the corresponding 
tonnage being 3385 and 3000. This increase of tonnage, 
despite the great drop in value, is accounted for by the 
heavy fall in the value per ton which averaged £210 in 
1921 and only £125 last year. The last figure compares 
favorably with the pre-war average of £97 per ton. 

It is interesting to compare the overseas trade in machine 
tools with the total trade of the country during the three 
years 1920, 1921 and 1922. If the total export trade in 
1920 be taken as 100, the figures for the three years stated 
would be 100, 52, and 54. The machine tool exports for 
the same three years, letting 100 represent the exports for 
1920, would be 100, 85 and 44, These figures show that the 
trade in machine tools more than maintained its position 
during 1921, but during 1922 fell considerably. These figures 
are based on total values only. 

For the last month of the year the returns showed a 
further fall from the figures reached in October, the value 
of exported machine tools being £112,090 for 955 tons, giv- 
ing a value per ton of £117. Imports rose from £26,820 in 
November to £36,833 in December, the value per ton also 
rising from £134 to £141. In December, lathes and the 
simpler heavy machine tools formed the greater part of 
the exports, totaling over 600 tons. The largest class in 
imports was drilling machines, which totaled 61 tons, lathes 
coming next with 45 tons. It is interesting to note that 


’ drilling machines and presses are the only items on which 


the value per ton of exports exceeds the value per ton of 
imports. For drilling. machines, the value is almost 45 per 
cent higher, while presses are 25 per cent higher. On the 
other hand, imported grinding machines show a value per 
ton about 60 per cent higher than exported machines. 


Iron and Steel and General Engineering Fields 


In the general engineering and iron and steel fields, 
there is a decided improvement. Pumping machinery mak- 
ers are finding conditions brighter, with some opening out of 
foreign business. Engine builders are moderately well off, 
but the textile machinery makers are better situated than 
any other branch of the engineering industry. There is 
also a considerable demand for rolling stock. 

The iron and steel trade is on the up grade, and each 
week marks the re-opening of works and iron-ore mines that 
have been closed for two years. Today practically all Con- 
tinental works are uncertain as to deliveries and prices, so 
that home makers are in an advantageous position for the 
time being. Foundries are relatively active, and there is 
an exceptionally good demand for pig iron. 
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STANDARDIZATION’S ACTUAL RESULTS 


The United States Chamber of Commerce estimates that 
the aggregate cost of production in the manufacturing in- 
dustries could be reduced fully 25 per cent if unnecessary 
models, types and sizes were eliminated. This statement is 
not a guess, but is based upon statistics furnished by in- 
dustries in which cooperative effort has made standard- 
ization and simplification possible. The Chamber of Com- 
merce gives specific figures to show what standardization 
has accomplished by eliminating unnecessary sizes or types, 
a few of which are mentioned below. 

Before an effort was made to standardize pipe fittings, 
there were 17,000 different styles, types and sizes made. Now 
this number has been reduced to 610. Car wheels have beei 
reduced from 175 types and sizes to 4. Malleable chain has 
been reduced from 2044 to 820; dry cells, from 17 to 6; 
hammers and axes, from 2752 to 761; shafting, from 69 
to 14; steel lockers for factory equipment, from 37 to 9. 

An important work has been begun, and it must not be 
suspended until every possibility for standardization has 
been tried out in all manufacturing fields. Wherever econo- 
mies can be effected, standardization is of the greatest im- 
portance to American manufacturers, because many of the 
European countries, particularly England and Germany, are 
working with a definite purpose along this line; and when 
the world again returns to an economic equilibrium, our 
manufacturers should be ready for the world’s markets witu 
products economically manufactured under systems of stand- 
ardization as nearly complete as possible. We are a long 
way from perfection now. 


* * #€ 


BUILDING SPECIAL MACHINERY 


Many manufacturers employing special machinery for an 
unusual operation or process still believe they can save 
money by developing such machines in their own shops in- 
stead of employing a machine tool builder or a shop that 
specializes in that kind of work. As a rule, the manufac- 
turer who employs his own designers to develop special 
machine tools finds the cost considerably greater than if 
he had employed a specialist; and it is seldom that the 
results are as satisfactory as when the work is done by an 
experienced machine tool builder. 

In one instance a builder of heavy machinery figured on 
saving money by developing in his own shop a machine of 
a type offered by a special machinery builder. His de- 
signers were occupied for five months without producing a 
satisfactory machine and finally an order was placed with 
the machine tool builder requesting that the machine be 
delivered within one week. 

Users of special machine tools do not always have a clear 
conception of the cost of developing machines of unusual 
types, and often compare the price of a special machine, of 
which only one or a few are built, with that of a standard 
machine tool of which several hundred or thousand are 
manufactured. A well-known machine tool builder some 
time ago refused to build a special machine for less than 
$30,000; and as this figure was considered exorbitant by the 
prospective customer—an automobile manufacturer—the 
latter proceeded to develop the machine in his own shop. 
After two years spent in experimenting, scrapping and re- 
building, a satisfactory machine was developed at a cost of 
over $50,000. There are exceptions to the rule, for various 


reasons; but, generally, a shop organization experienced in 
handling such work can build special machinery better, more 
promptly and cheaper than can the user himself. 


* * * 


ADEQUATE SHAFT SUPPORTS 


A fault frequently overlooked in power transmission in- 
stallations is the overhanging shaft. When the end of a 
shaft projects beyond its bearing, both the bearing and the 
shaft are subject to unnecessary wear. The greater the 
length of the overhanging section, the more rapid the wear. 
The uneven wear to which the teeth of pinions and gears 
mounted on such a shaft are ‘subject, is often the cause of 
noisy gearing, early replacements and needless expense. 

The necessity for replacing gears, shafts and bearings 
is too frequently accepted as a matter of course, and an in- 
vestigation into the causes underlying the need for frequent 
repairs will often reveal conditions that can be easily reme- 
died. A few comparatively inexpensive changes or addi- 
tions to the equipment may effect a worth-while saving in 
the annual expense for replacements and repairs. 

The obvious remedy for an overhanging shaft is the addi- 
tion of a bearing to support the overhanging end. Additional 
supporting bearings for long lead- or feed-screws, when pos- 
sible, increase accuracy and eliminate needless wear on the 
screw thread. If a long lead-screw is not properly sup- 
ported, the thread will wear unevenly. The pressure exerted 
by the nut in taking up the sag will be greatest at the point 
of maximum sag, and the thread at this point will wear 
more rapidly than at the ends near the supports. 

Attention to the repair and upkeep of shop equipment is 
as important as the design or installation of new machinery. 


* * #& 


BETTER EQUIPMENT FOR SMALL RAIL- 
ROAD SHOPS 


It is the practice of some railroads to transfer obsolete 
machine tools from the main shops to the smaller repair 


shops, evidently because it is believed to be economical to use, | 


in the smaller shops, machines no longer considered adequate 
where a larger volume of work is done; but the fact remains 
that an inferior machine is inefficient wherever used. While 
small shops do not need as large a variety of tool equip- 
ment, they do require modern designs and types, since the 
function of railroad shops, regardless of size, is to keep 
locomotives in service and to reduce the idle repair periods 
to a minimum. 

Even at the present time, machines of the lighter designs, 
antedating the introduction of high-speed steel, are found 
in many railway repair shops, especially in the smaller 
and less important ones. It is not uncommon to find lathes, 
planers, and other machines which have been used for 
twenty years, and some are considered worth shop-room 
even after forty years of service. Needless waste results 
from the use of such inadequate equipment. The relatively 
light cuts and slow speeds greatly decrease production, 
‘and errors often caused by such inefficient and inaccurate 
tools increase the time required for assembling machined 


parts. Antiquated designs are always discouraging to the 
men who must them—a factor of considerable import- 
ance, but one frequently overlooked. Well constructed 


machines inspire confidence and promote the production of 
more and better work. 
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The Need for Mechanical Training 


although their shops are operating on what is still 
only a comparatively light schedule, skilled mechan- 
ics are scarce. We have just passed through a period of 
widespread depression and consequent unemployment, yet 
complaints are already heard from many sources that it 
is hard to find skilled workmen in the machine shop field. 

What is the reason? Isn’t it that we have neglected to 
train the men the industry needs and must have? Where 
are the skilled men to replace those trained years ago, 
who are now passing out of the ranks? The machine tool 
indugtry, especially, needs a high grade of skilled labor. 
It needs men of all-around training for foremen and super- 
intendents. It needs salesmen with thorough mechanical 
experience—the best type of machine tool salesman is the 
man who knows ma- 
chine shop work from 
the ground up. Is there 
any problem of greater 
importance before this 
basic industry? 

What is the _ best 
method of developing 
the supply of all-around 
mechanics? So far noth- 
_ing that has been pro- 
posed is quite equal 
to the appenticeship 
method. Doubtless mod- 
ifications should be 
made in the old type 
apprentice training to 
meet modern condi- 
tions, but it is beyond 
question that the indus- 
try must depend chiefly 
upon, and will profit 
most from, the training 
of an adequate number 
of apprentices. 

It may seem more profitable to a manufacturer to train a 
young man in lathe work only—to make him a lathe depart- 
ment foreman perhaps; or in milling machine work, and 
put him in charge of the milling department. With this 
limited experience he is more likely to remain in the shop, 
and his training is comparatively inexpensive. But men of 
broad experience make the best foremen, and skilled men 
are needed for assemblers, erectors, toolmakers, service men 
and repairmen. They all require a much broader training 
than a single department of a shop can give, and without 
such men the machine industries are seriously handicapped. 

To train these men adequately, a regular apprenticeship 
is needed. Four years is none too long for a boy to learn 
the trade thoroughly, and he should be given opportunity 
and incentive to acquire experience in every line of work in 
the shop. The apprentice cannot learn too much, and he 
should be guided and assisted in studying the trade liter- 
ature of his chosen life-work. 

Furthermore, provision should be made for the training 
of young men who have had more than an ordinary public 
school education. Some of the large corporations, like 
Westinghouse and General Electric, realize this. They have 
apprenticeship courses suited to boys from the grammar 
school, from the high school, and from college. It is particu- 
larly important to provide for the college man shorter 


MM suinoneh their st in the machinery field find that 


Training for Responsibility in the Mechanical Field 


courses than the regular apprenticeship term so that he can 
get a thoroughly practical training in a comparatively short 
time. Manufacturers must realize the importance of looking 
ahead. The machine-building industries must prepare to 
train the leaders that will be needed ten and twenty years 
from now. 

Objection is frequently made that many apprentices, after 
completing their training, leave the shop that has spent 
time and money to train them, but this is only the natural 
thing for a young man: to do. He wants to broaden his 
experience, and the manufacturer who loses one of his own 
apprentices in this manner is as likely to hire a skilled man 
who has been trained elsewhere. It amounts to a fair ex- 
change, and generally speaking, the mechanic who has been 
in more than one shop is a better man for the industry. 

There is no loss any- 

where; on the contrary, 

the industry as a whole 

gains by having a 

greater number of 

trained men available. 
To place the system 
on a square and equit- 
able basis, every shop 
belonging to one of the 
national trade associ- 
ations that promote the 
systematic training of 
apprentices should be 
required to graduate an- 
nually a certain number, 
according to the size of 
the shop. When this is 
done, there will be no 
scarcity of skilled me- 
chanics in the future. 

And until it is done, the 

industry is eating its 

cake and trying to have 
it too. 

Progress and prosperity in the machine tool industry will 
depend very largely upon the number of skilled men avail- 
able now and in the immediate future. This industry de- 
mands the service of high-grade skilled men more than any 
other branch of the metal-working industries, and has un- 
equalled standards to maintain. There must be thoroughly 
established apprenticeships, and they must be made attrac- 
tive enough and broad enough to tempt unusually intelligent 
and ambitious boys and young men to enter the trade. The 
last period of prosperity in this country showed clearly the 
great opportunities for men well trained in the industry. 

It is especially the shop training that must be taken care 
of by the manufacturers. The training that the ambitious 
young man, willing to fit himself for greater responsibilities 
in the future, can obtain for himself by studying books and 
periodicals is well taken care of by the literature on shop 
and drafting-room practice that is available to any young 
man who wishes to devote some of his spare time to study. 

There is no other way in which a sufficient number of 
young men can receive a satisfactory training than by a 
carefully planned apprentice system. Each manufacturer 
must be willing to do his share. It will cost something to 
train apprentices, but the industry will be amply repaid for 
this expenditure. The supremacy of the American machine- 
building industry depends upon it. 
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Industrial Conditions in Southeastern Europe 


By OSCAR ERICSSON, Copenhagen, Denmark 


RAVELING in the southeastern part of Europe is not 
T very pleasant, and the inexperienced traveler is warned 

against undertaking a journey there. Both train 
accommodations and hotels are unsatisfactory. In the 
hotels and railroad cars, cleanliness is lacking, and the 
traveler is certain to have. many unpleasant experiences. 
At every border—the writer crossed nine of them—the vis- 
itor spends three hours, on an average, in having himself, 
his passport, his money, and his baggage examined. In 
every city and town he must report in person, upon ar- 
rival and departure, to the authorities, and each time 4 
certain amount must be paid for stamp fees. 

It seems as if pains were taken to make traveling as 
expensive and difficult as possible. The short-sighted poli- 
cies of those in power in these countries is beyond com- 
prehension. It is no wonder that their industrial and 
financial status is what it is. The 
different nationalities that make up 
the new southeastern Hurope all 
seem to hate each other, and to do 
everything in their power to injure 
one another by trade regulations and 
obstructive. laws. They do not seem 
to realize that in this way they are 
injuring themselves as much, or 
more. 

During my travels I was assisted 
to a great extent by the commercial 
departments of the American Con- 
sulates, and I think it is only fair to 
say here that probably no foreign 
consulates are doing as much, either 
for their citizens or for those who 
represent the business interests ‘of 
their citizens, as the American Con- 
sular Service. I have had occasion 
during my many years of travel for 
business purposes to come in contact with the consular ser- 
vices of various nations, and I believe that this word of 
appreciation should be recorded. 

From a business point of view, however, I found that 
the southeastern European countries were almost entirely 
neglected by American concerns, while the countries were 
literally swamped by the business agents and traveling 
representatives of English and German manufacturers. As 
to languages used by a commercial man traveling in these 
countries, German is the only generally understocd lan- 
guage except in Roumania where French is also used. 


Industrial Conditions in Austria 


Austria is in great need of new machine shop equipment. 
The production machinery of the Austrian shops was. sub- 
jected to severe service during the war, and much of it 
needs to be replaced. But at present it is practically im- 
possible to sell American machines in this country on ac- 
count of the abnormal exchange rate. As an example, TI 
might mention that the 34-inch by 5-foot Lo-swing lathe 
would cost about 120,000,000 Austrian crowns, delivered in 
Vienna. 

Previous to the war, practically all the machine tool 
business of Austria was handled from Vienna, except the 
part that was handled from and through Germany—quite 
a large proportion. The splitting up of the Austrian Em- 
pire into many separate states has naturally made Vienna 


In this article, the author, who for 
many years has sold machine tools 
in different parts of Europe, and 
who at present represents several 
well-known American machine tool 
builders there, records his impres- 
sions from an extended journey in 
southeastern Europe, during which 
he visited Poland, Czechoslovakia, 
Austria, Hungary, Jugoslavia, Bul- 
garia, and Roumania. As compar- 
‘atively little is known in the United | 
States of the. present industrial con- — ’ needed for, 
ditions in these countries, this brief 
review will undoubtedly prove of in- 
terest to American manufacturers. 


less of a trading center than it was in former years. At 
present it would be inadvisable to let an Austrian, or even 
a German, firm take charge of American interests in any 
of the new countries formed by the disintegration of the 
Austrian Empire, because there is a great deal of jealousy 
between different countries. 


Czechoslovakia 


Seventy per cent of the industries of the former Austrian 
Empire are located within the borders of the Czecho- 
slovakian Republic. More than half of the country’s in- 
dustries are under the management of German or Austrian 
Czechs. The manufacturers in Czechoslovakia are thor- 
oughly alive to the need for improved machine shop equip- 
ment, and give a great deal of attention to modern methods, 
but the financial situation here, as well as elsewhere, stands 
in the way of any business in the 
immediate future. While the Czecho- 
slovakian money has improved. in 
value to such an extent that the ex- 
change rate is 100 per cent more 
favorable now than eight months 


tage. There is considerable unrest 
in industrial circles, because an im- 
proved exchange rate means greater 
difficulty in the export trade, and in 
Czechoslovakia the export business is 
the important matter; the country is 
in possession of most of the raw ma- 
terials manufacturing 
within its own borders. The im- 
proved exchange gives the country 
the ability to buy from abroad, but 
prevents it from selling, which ap- 
pears to be exactly the opposite con- 
dition for best meeting the presént 
needs of that country. As a result, while this nation would 
be capable of buying, fear for its future export markets 
prevents any industrial expansion at the present time. 


Hungary and Jugoslavia 


Hungary is greatly handicapped by having been deprived 
of a large territory which formerly supplied the country 
with coal, iron, and lumber. With the éxception of Austria, 
Hungary seems to be in the worst condition of any of the 
countries in southeastern Hurope. In the railroad shops, 
in one of the large electrical factories, and in one of the 
largest general machine-building plants in the country, I 
found definite need for modern machine tools. 
and Hungary are less able to buy than the other countries 
visited. Re 

Jugoslavia presents a more favorable condition. Before 
the war, Austrian influence no doubt prevented proper 
industrial developments in this part of the former empire, 
and it was devoted almost entirely to agricultural pursuits. 
Since the war, efforts have been made to develop industries 
within the country. It is also surprising to note the great 
number of modern buildings that are being erected in Bel- 
grade, in an effort to give that city a more European 
appearance. 

The national debt of the country is comparatively small, 
and the natural resources comparatively great. For example, 
the oak forests of Jugoslavia are the greatest in Europe; 


ago, this is not an unmixed advan- 
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and in intensive agriculture the country is rated as the 
second in Europe, Denmark coming first. Hence, this 
country has good prospects of developing into a prosperous 
nation, provided steps are taken to utilize fully its natural 
resources. The English realize this, and British firms are 
busy building railroads and bridges here. At least one 
well-known British firm is also planning to build a branch 
factory in Belgrade. It may be of interest to American 
machine tool builders to know that Ingenieur R. Nikolitsh, 
Verkehrsministerium, Koenig Petersstrasse 41, Belgrade, is 
in charge of all the equipment for the Jugoslavian State 
Railways. 


Bulgaria and Roumania 


There are practically no industries in Bulgaria and there © 


is little or no demand for machine shop equipment at pres- 
ent, except for the state railway shops.. A complicated 
course must be followed in doing business with the Bul- 
garian Government. The Government requires that the 
-foreign seller maintain a representative in Bulgaria, and 
furthermore requires with each bid (1) a certificate from 
the Department of Commerce in the country of origin that 
the firm making the bid is in good standing and is actually 
a producer of the goods offered; (2) assurance that the 
firm making the bid has delivered similar goods elsewhere; 
(3) a certificate from the Department of Commerce cover- 
ing the appointment of a representative for this particular 
transaction, or for business transactions in Bulgaria in 
general; (4) a deposit, which is usually 5 per cent of the 
total amount of the bid, or a 1 per cent deposit with the 
bid, and a guarantee by the Bulgarian National Bank that 
the other 4 per cent will be paid ten days after the order 
has been placed. 

In turn, the Government usually pays one-third the value 
of the order upon a guarantee from the bank that the goods 
will be delivered; one-third against the bill of lading, sent 
through the bank, and the remainder after the final inspec- 
tion of the goods. The financial transaction must pass 
through the seller’s bank to the Bulgarian National Bank, 
where the seller must open a guarantee account in order 
to obtain the necessary deposit certificates to satisfy the 
Bulgarian Government. 

American manufacturers should not send catalogues to 
Bulgaria by parcels post, as they are subject to a heavy duty. 
All catalogues should be sent as printed matter. 

In Roumania practically all the industries are controlled 
by banking interests, except the shops belonging to the state 
railways. Since the territorial expansion of Roumania, im- 
portant plans have been made for the expansion of the state 
railway system, which will involve the building of bridges, 
adding considerable mileage of track, and the building of 
new shops. The present rolling stock and permanent way 
of the Roumanian state railways is in a very bad condition, 
and there were not less than eighteen accidents in the month 
of October, three of them occurring at the same spot. 

The Baldwin Locomotive Works maintain a large office 
in Bucharest, and have delivered many locomotives to the 
Roumanian railways. The address of the state railways 
administration is Le Direction de la Chemin de Fer de 
Roumania, Bucharest. 


Poland 


The greatest activity in Poland is in connection with rail- 
way development and the building of rolling stock. The 
chief of the machine equipment of the Polish state railways 
is Inz. Zygmunt Peszkowski, Nowy Swiat 14, Warsaw. 
The Polish Government has ordered 7800 passenger cars, 
and 70,000 freight cars from Polish firms, to be delivered 
over a period of years. In addition to these cars, the Gov- 
ernment has ordered 2970 locomotives from Polish firms, 
one-half of this number being ordered from H. Cegilsky & 
Co., Posen. 
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Several of the firms that have received orders for loco- 
motives and cars have negotiated with American firms for 
machine tool equipment. The great difficulty in selling to 
these firms is that they all want credit covering several 
years. One firm alone has bought from Sweden machinery 
valued at 1,000,000 kronor ($270,000), the payment for which 
is guaranteed by the Polish Government. But in general 
it is not possible to obtain a guarantee for equipment bought 
abroad, the Government taking the stand that the order it. 
has placed with the Polish manufacturers with stipulated 
payments on given dates should be a sufficient guarantee 
for the foreign seller of machines. 

When goods are to be sold to Poland, some information 
should be obtained in regard to the commercial law govern- 
ing the part of the country to which the goods are sold 
because in those parts of Poland that formerly belonged 
to Germany and Austria, the laws do not yet agree with 
the Polish law governing the rest of the country. It is 
therefore advisable to obtain definite legal information 
from the American Consulate or from a law firm recom- 
mended by the consulate in that part of Poland to which the 
goods are to be sent. 

All the firms that have obtained orders from the Polish 
Government for locomotives and cars are in great need of 
At present most of these needs are 
met by German manufacturers, who are said to extend 
credit to the Polish buyers. The Polish firms ask that their 
payments be extended over a period of eight years, which is 
evidently an impossibility for any machine tool builder to 
grant. The Polish Government, when approached with 
regard to the buying of machine tools that their engineers 
state they prefer, wanted credit extended over a period of 
ten years! There is no duty in Poland on machinery: of any 
kind if it is not manufactured in the country; and as there 
are practically no machine tools built in Poland, this means 
that machine tools are free of duty. But this does not help 
much when the finances of both public and private enter- 
prises are such that they are unable to pay for their pur- 
chases except on an installment plan extending over a 
period of from eight to ten years. 


Possible Market for Machine Tools 


Generally speaking, there is no market for machine tools 
as yet, in Jugoslavia, Bulgaria, or Roumania. Poland and 
Czechoslovakia are possible buyers, but the credit condi- 
tions in the former country make any business transactions 
difficult. Roumania needs railway shop equipment, but the 
political conditions make it extremely difficult to do busi- 
ness with this government. Austria and Hungary both 
have industrial concerns of importance, and the need for 
machine tools is unquestionable; but here again the financial 
conditions are an almost insurmountable obstacle. 

With regard to the type of machine tools that could be 
sold in those countries where any business at all is possible, 
it might be stated that there is no market for such lines 
as planers, lathes, or heavy shipbuilding machinery. The 
market is confined to more special machine tools, such as 
gear-cutting machines, large automatic machines, grinding 
machines of all kinds, high-speed saws, and rotary bevel 
shears. In some of these lines there is, of course, German 
competition to contend with. Grinding wheels and proper 
instructions as to their use are needed in all the countries 
visited, as the wheels now being used are very unsat- 


isfactory. 
* * * 


There are more telephones in proportion to population 
in the United States than in any other country in the world, 
there being one telephone for every eight inhabitants. Den- 
mark comes next with one telephone for every twelve 
inhabitants, and Sweden follows with one telephone for 
every fifteen. Next comes Norway, with one telephone for 
twenty-one, and England with one for every forty-seven. 
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Advantages of Built-up Die Construction 


C. E. STEVENS, Chief Engineer, White Sewing Machine Co., Cleveland, Ohio 


UILT-UP dies are those in 
B which the surfaces that 

are subjected to wear 
and that are difficult to ma- 
chine are made in two or more 
parts and properly assembled. 
That there are advantages in 
such a construction is evident. 
Not only is the cost of making 
the die reduced and the ma- 
chining of the impressions 
simplified, but also repairs may 
be readily made without the 
expense of replacing an entire 
die member. No_ essential 
points of die design should be 
sacrificed, however, in order to 
use a built-up construction in 
place of a solid die. 

Points that should not be 
overlooked in designing dies. 
especially when they are to be 
used for quantity production, 
are: (1) The safety of the 
operator; this is of first im- 
portance, because it is very 
easy for an operator to be injured for life while feeding a 
power press. (2) Rapidity of operation; the dies should be 
designed to enable the operator to perform the work as 
rapidly as possible. (3) The combining of operations; this 
should be done whenever possible, but not to such an extent 
that the design will become so complicated as to cause the 
cost of repairs to amount to more than the net savings 
derived from combining operations. 

The points of design mentioned have been incorporated 
in a set of dies for producing the rheostat base shown in 
Fig. 1, and it is believed that these dies are so constructed 
that the productive and repair cost is much less than for 
dies of solid construction. The rheostat base is made from 
a strip of soft cold-rolled steel, 5 inches wide by 0.035 inch 
thick, and there are four sets of dies used in completing the 
base. First the stock is perforated, then blanked, formed, 
and finally the lugs are produced. Three of the dies used 
in making the rheostat base are illustrated in this article. 

Perforating Die of Built-up 

Construction 

The first die used in the 
operations on this part is a 
perforating die of built-up 
construction. This is used 
for piercing four small round 
holes, two square holes and 
four slots in the strip, as 
shown in Fig. 2. The posi- 
tion of the stock before it is 
fed into the dies is shown by 
a heavy broken outline; the 
outline of the blank and the 
position of the holes pierced 
are also indicated. The die 
consists of a cast-iron shoe 
milled to receive die-block A, 


Fig. 1, 


Rheostat Base produced with Dies of Built-up Type 


into which a center block B 
is fitted. The shape of this 
center block is shown in the 
lower right-hand corner of the 
illustration. It will be seen 
that the slots and openings 


in the die can be readily 
milled in this block. The sim- 
plicity of producing the die 
openings in this way greatly 
reduces the cost of construc: 
tion over that required when 
each opening is cut from the 
solid. 

The center block is a press 
fit in block A, and both these 
‘members are made from oil- 
hardening tool steel. The 
larger block is fastened to the 
die-shoe by machine screws and 
dowel-pins. The stock is fed 
between two cold-rolled steel 
guide strips C and D, over 
which, at each end of the 
die the machine-steel members 
E and F are bridged. The guide strips are % inch thick, 


which provides sufficient clearance for the stock to pass 


under the bridge pieces. The guide strips and the bridge 
pieces are fastened to the die-shoe by machine screws and 
dowel-pins. Bridge piece F contains a slot in which the 
stop-finger G is held. This stop is operated at every down- 
ward movement of the press ram, by means of a trip screw 
attached to the punch holder. 

The stripper H is of the familiar spring type, and is at- 
tached to the cast-iron punch-holder by screws; and guided 
by two posts which are a press fit in the stripper and a 
slip fit in the punch-holder. The stripper is operated by 
six coil springs of square-section wire. Both the punch pad 


J and the stripper are of the same construction as the guide 


blocks; that is, they are each made in two parts. By this 
construction, the center block for the die and the ones used 
in the stripper and punch pad may be milled as one piece, 
thus insuring perfect alignment of the punches with the 
holes in the stripper and die- 
block. The flat punches for 
piercing the slots are made of 
B & S ground stock; they are 
riveted over in punch pad J 
and are well supported by the 
stripper. Excellent results 
have been obtained with this 
construction. 

In setting up the die in the 
press, the stripper springs are 
compressed enough to allow 
the punches to protrude be- 
yond the stripper about 3/16 
inch, in which position they 
are temporarily held by set- 
screws tightened against the 
shoulder screws that hold the 
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stripper to the _punch-holder. After the punches have .been 
aligned with the holes in the die, these set-screws are, of 
course, released. 


Dies for Blanking 


The second operation in fhe manufacture of the rheostat 
bases consists of blanking the pierced stock in the die shown 
in Fig. 3. The general construction of this die is not greatly 
- different from that of the perforating die. It is of built-up 
construction, the die opening A being made of four sections, 
two straight pieces for the sides and two end pieces B in 
which the contour for the corners is milled.. The shape of 
these end pieces is 
shown in the lower 
right-hand corner of 
the illustration. Each 
of the four sections 
is fastened to the 
die-block by two 1,- 
inch fillister-head 
machine screws and 
one d@wel-pin. 

The stripper plate 
C is made of ma- 
chine steel,- and it 
bridges the front and 
rear guides, after 
the general con- 
struction shown in 
Fig. 2. The slot for 
the feed-stop is cut 
in this stripper plate. 
Punch D is a solid 
piece of tool steel, 
fastened to the cast- 
iron punch-holder, 
and contains two 
pilot pins, which lo- 
cate the stock from 
two punched holes 
diagonally opposite 
each other. In the 
operation of both 
the piercing and the 
blanking die, the 
strip stock is contin. 
uously fed through, 
being automatically 
stopped at each op- 
eration of the ram 
by the stop-finger. 
The press on which 
these dies were used 
operated at a rate 
of 112 strokes per 
minute on this job. 


Fig. 2. 


Construction of the Forming Die 


The design of the forming die is not illustrated. The 
cast-iron die-shoe is cut out to receive four steel strips, 
which, when assembled, form the upper corners of the die 
opening, in which a weight-operated pressure-block is a 
sliding fit. The pressure-block and the four forming strips 
are of hardened tool steel. There are two gage strips fast- 
ened to the die-block by screws and dowel-pins at each side 
of the die opening, these strips being shaped to serve as stops 
when the blanks are fed into the die. The contour of the 
surface of these strips is the same shape as the corners of 
the blank (see Fig. 3). These strips are located back from 
the die operiing enough to allow stock to form the sides of 
the rheostat base (see Fig. 1). 

Above these gage strips, and also located on the sides of 
the die opening, are two stripper blocks, each of which has 
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two projections extending in toward the die opening suffi- 
ciently to engage the formed side of the rheostat base and 
strip it from the punch on the upward stroke of the press. 
The screws and dowel-pins used to attach the gage strips 
also fasten the stripper blocks in place. The punch is of 
tool steel, and is attached to a cast-iron punch-holder by 
means of two dowel-pins, which also act as pilots to locate 
the blanks from the two square holes. 

The die is provided with a feeding device of the chute 


‘type, which is capable of accommodating three blanks at a 


time. In operation, this feeding device is loaded and the 
blanks pushed along until one has been properly stopped 
under the punch. 
While this blank is 
being formed, the 


operator places a 
fourth blank at the 
edge of the chute so 
that as soon as the- 
ram has ascended, 
the next blank may 
be fed along to the 
operative position. 
The formed work 
is blown from the 
die by compressed 
air and deposited in 
a container at the 
back of the press. 
The valve for con- 
trolling the com- 
pressed air is oper- 
ated by the upward 
stroke of the press. 
The weight-actuated 
pressure-block, pre- 
viously mentioned, 
ejects the formed 
blank, bringing it to 
the level of the die 
so that the com- 
pressed air can re- 
move it from the 
face of the die. There 
is little danger of 
injury to the oper- 
ator with a_ die 
which is operated 
and constructed in 
this manner. When 
a formed part is 
produced at every 
stroke of the press 
ram, the rate of pro- 
duction is about 
thirty per minute. 


| 
| 
| 
| 
| 
| 
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Dies for Shearing and Forming the Lugs 


The final operation in making the rheostat base is per- 
formed in the die illustrated in Fig. 4. The point of special 
interest in the construction of this die is that the die-block 
A is made in two pieces, as shown in the sectional view in 
the center of the illustration. Each of these pieces can 
then be readily milled to produce the die openings, which 
are in the form of a cross. These two blocks are set into 
the cast-iron die-shoe, and fastened by ‘four fillister-head 
machine screws and two dowel-pins. Within the cross- 
shaped die openings there are two plungers B, each of which 
is actuated by a coil spring made of square-section wire. 
These coil springs surround the shank of the plungers, and 
a plate is set into the bottom of the die-shoe to support the 
springs. The springs furnish enough tension to eject the 
formed piece of work from the die. 


“a é 


degree angle shear- 


-ends there is a clear- 
-ance of 0.035 inch 


-corners of the die A 


‘are set into the ma- 


-chine-steel punch-pad 


‘to project 1/32 inch 
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The punches C 
shear the two square 
holes at the corners 
-and bend the lips 
thus produced to a 
90-degree angle to 
form the lugs. These ~ 
punches are made of 
tool steel, and are 
provided with a 309- 


ing edge at the cor- 
ners, while at the 


(equal to the thick- 
ness of the stock) 
so that there may 
be space for the lug 
to be formed. The 


over which these 


punch stripper Z# is 
held in place by the 


ment of screws, and 
operated by four coil 


an. easy fit inside the 
work. Any play be- 


lugs are bent are 
slightly rounded to 


facilitate the oper- 
ation. The punches 


D and riveted over, 
and are provided 


with tool-steel pilots 
of sufficient length 


beyond the lug form- 


ed on the work. The 
purpose of this is 
to force plungers B 


-down ahead of the 


lugs being formed 
so that they will not interfere with the free cutting and 
forming action. 

The punch-pad is of two-piece construction like the die- 
block A, and the two pieces of the pad and of the die-block 


care all milled at one time. This gives the required align- 


ment and also saves considerable time in machining. The 


--stobrer—P4-ase esr 


Sik pare riz) 


Fig. 3. Blanking Dies of Built-up Construction 


with the die openings. 


The fact that all the dies used for this job are of built-up ; 
construction decreases the total cost of production and makes ~ 
repairs easier and cheaper, thus also reducing possible delays. 


A 
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Fig, 4. Shearing and Lug-forming Dies, also of Built-up Construction 


a machine-steel part, — 


customary arrange-- 


The formed work — 
is placed over the 
die-block, which is, 


tween the work and © 
the die-block is com- — 
pensated for by the 
pilots on the pun- 
ches which enter 
the square holes be- — 
fore they are shear- 
ed, and locate the 
work. . In this par. 
ticular case, it is 
necessary that the 
operator put each 
piece on the die sep. 
arately. To prevent 
accidents when this — 
is being done, the — 
press is equipped 
with a safety device. — 
It is also equipped — 
with compressed 
air to keep the-die 
clean. In setting up — 
the die, the plungers © 
B are depressed and — 
locked in this posi 
Machinery] tion iby  set-screws. 
Then the punch 
stripper is forced up 
so that the punches extend, where they are temporarily 
locked by set-screws while the punches are being alieneay 
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Planer and Shaper 
Attachments 


Special Equipments that Adapt Planers and 
Shapers for Performing Unusual Operations 


By EDWARD K. HAMMOND 


REQUENTLY a planer or shaper must be adapted for 
F performing operations that cannot be handled with 

the ordinary equipment found on machines of these 
types. In such cases, an auxiliary attachment must be pro- 
vided. For instance, while a planer cannot cut zigzag oil- 
grooves in slide bearings or plane concave or convex curved 
work, it is not difficult to make planer attachments that will 
enable such work to be performed economically. Likewise, 
shapers can be readily adapted for performing surface grind- 
ing operations, finishing internal or external cylindrical sur- 
faces, and for various other operations. 


Attachment for Planing Zigzag Oil-grooves in Slide Bearings 


An attachment for planing zigzag oil-grooves in slide bear- 
ings, made by the Hanson-Whitney Machine Co., Hartford, 
Conn., is shown in Fig. 1. It is shown working on the inclin- 
ed side A of a dovetailed slide, but it will be seen that this 
piece of work is set up in a fixture B in such a way that 
the surface in which the oil-groove is being planed is held 
in a horizontal position. The design of this fixture is such 
that it is a simple matter to work on surfaces at any angle 
from the horizontal to the vertical. This is accomplished 
by using the attachment in conjunction with either the rail- 
head or the side-head of the planer, and swiveling the head 
to bring the tool into the required position. On this oil- 
groove cutting attachment, as regularly furnished, the maxi- 
mum length of groove that can be cut is 30 inches; the 
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maximum width of the zigzag path for the oil-groove is 14% 
inches; and the minimum width of the zigzag is 34 inch. 
A complete description of the mechanism of this attachment 
and of the method of attaching it to a planer was published 
in October, 1920, MAcHINERY. 


‘Planer Radius Attachments 


Figs. 2 and 3 illustrate a 30- by 30-inch by 10-foot open-side 
planer, equipped with an adjustable radius planing attach- 
ment which is adapted for work having a radius of curvature 
ranging from 5 to 15 feet. This machine is built by the 
Cleveland Planer Co. In order to understand fully the way 
in which the equipment operates, reference should also be 
made to Fig. 4, which shows the details of the mechanism. 

The attachment is mounted on the planer table, by which 
it is reciprocated back and forth under the tool. It consists 
of a table A on which the work is mounted, and two radius 
rods B, the length of which may be adjusted to govern the 
radius of curvature to which the work is planed. These 
two radius-rods connect the table of the attachment with a 
fixed pivot point, so that as the planer table moves back and 
forth in a straight line, the attachment is also moved trans- 
versely across the planer table. 

This combination of lateral and transverse movements 
causes the work to be planed to a radius of curvature 
governed by the position of the pivot point, which is ad- 
justable to suit the requirements of different jobs. By 


Fig. 1. Cam-actuated Attachment which adapts a Planer of Standard 
Design for cutting Zigzag Oil-grooves in Slide Bearings 


Close-up View of Radius Planing Attachment for Use on an 
Adjustment is furnished for Different Radii 


Fig. 2. 
Open-side Planer, 
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referring to Fig. 4 
it will be seen that 
table A of the at- 
tachment has two 
offset portions at 
each end, over which 
caps C are secured 
to hold the table 
down. The two ra- 
dius-rods B are con- 
nected to the table 
as previously men- 
tioned, and beneath 
the table there is a 
link D with a stud 
hole at each end. 
The stud EH which 
enters one of these 
holes is secured to 
the top of the main 
planer table, while 
the stud F in the 
other hole is held in 
the bottom of the 
auxiliary table. This arrangement causes a uniform recipro- 
cating transverse movement to be imparted to the table 
of the radius planing attachment as the planer table recip- 
rocates back and forth under the cutting tool. An attachment 
of this kind enables radius planing operations to be per- 
formed on a vertical plane on the work. Brackets G sup- 
port the ends of the table A as they swing out from the 
main planer table. 


Fig. 3. 


Planing Concave Radial Surfaces 


The cylinders at each side of a locomotive are separate 
castings, finished with a flanged joint between the two 
castings for bolting them together. At each side of this 
joint, a concave radial surface must be planed over an angle 
of approximately 90 degrees, forming a semi-cylindrical seat 
that receives the under side of the smokebox of the engine. 
It is required to have each of these radial surfaces of the 
cylinder castings accurately machined, and the usual practice 
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Open-side Planer equipped with the Radius Attachment shown in Fig. 2 
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is to handle this 
work on a planer. 
At the Burnside 
shops of the Illinois 
Central Railroad Co., 
in Chicago, Ill, a 
very simple method is 
used for performing 
this radius planing 
operation, the scheme 
being illustrated dia- 
grammatically in the 
illustration Fig. 5. 

The job is done on 
a planer having two 
heads on the cross- 
rail. One of these 
heads is connected 
to the feed-screw ‘in 
the usual manner, 
while the other head 
is released from the 
screw and is allowed 
to swing freely on 
its pivotal support, although it is secured against longitudi- 
nal movement on the cross-rail. Hach of the planer heads 
is drilled to receive a pin A, and a link B is put over these 
pins to connect the planer heads at the top. Then, in the 
head that has been released from the feed-screw, a tool-holder 
C is mounted so that the distance from the pivot D, about 
which the planer head swings to the cutting point of tool 0, 
is equal to the radius of curvature which it is required to 
plane on the work. 

After the cylinder casting has been properly located under 
this attachment, the planer is started with a suitable rate 
of feed to traverse the right-hand head along the cross-rail. 
Evidently, this movement of the head causes link B to swing 
the left-hand head about its pivot D; and as a result, the 
point of tool C swings over the work and generates a concave 
surface of the required radius of curvature. This special 
equipment can be quickly removed when regular work is to 
be done. 


Fig. 4. 
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Arrangement of Mechanism of the Radius Planing Attachment shown in Figs. 2 and 3 
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Planing Irregular 

Curved Surfaces 

In building iron- 
ing machines for use 
in laundries, it is 
necessary to plane 
cast-iron beds which 
have an_ irregular 
curved surface. An 
ingenious method of 
planing these curved 
surfaces has been 
worked out by build- 
ers of these ironing 
machines, and as a 
similar procedure 
might be followed in 
the manufacture of . 
other products, the 
way in which this 
planing operation is 
performed will be 
described. It should 
be understood that 
the surface of this 
work follows curves 
which are not only 
irregular, but which 
change from convex 
to concave while the 
tool is moving over the work from left to right. Hence, it 
will be apparent that a satisfactory method of planing such 
. a piece would also be applicable to work of either concave 
‘or convex form, and of any reasonable radius of curvature. 

Fig. 8 shows, in diagrammatic form, the attachment de- 
veloped for handling this job, and from the illustration it 
will be apparent that the principle of operation is simple. 
In the present case, two tool-heads are utilized in order to 
expedite the planing of a piece of work of considerable length, 
as one head is able to start at the left-hand end and one in 
_ the middle, thus cutting the production time in half. How- 
ever, the same principle of form-planing could be applied on 
a planer equipped with either one or more than one tool- 
head on the cross-rail. Secured to the top of each planer 
head, is a bar A carrying a cam-roller B which runs in con- 
tact with a master form OC of exactly the same shape and 


Fig. 5. 


Fig. 6, 


Open-side Planer equipped with a Special Grinding Head on 
the Cross-rail for grinding Railway Crossings after planing 
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Radius Attachment used for planing Smokebox Seat in Locomotive Cylinders 
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size as the work 
to be planed. This 
master form is Se- 


cured between the 
planer housings so 
that its straight 
lower surface is lo- 
cated above and par- 
allel with the cross- 
rail of the machine. 

The planer heads 
are fed along the 
cross-rail in the us- 
ual manner, but the 
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nuts ‘are released 
from the _ vertical 
feed-screws, so that 


as each head travels 
along the rail, the 
vertical position of 
the point of tool D 
is governed by en- 
gagement between 
the cam-roller B and 
the master form (C. 
' As a result, the work 
is planed to exactly 
the contour of this 
form, which has been 
carefully ‘developed 
for that purpose, One of the advantages of a planer attach- 
ment of this kind is that the planer can easily be adapted 
for handling other work. Unless the full vertical capacity 
is required, it is possible to leave the master form C in 
position between the housings and merely disconnect the 
links A from the tool-heads and connect the vertical feed- 
screws to the planer heads. This enables the machine to be 
used for other operations. 
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Grinding Attachments for the Planer and Shaper 


It is sometimes desirable to equip a planer or a shaper for 
performing surface grinding operations. Examples of ma- 
chines so equipped are shown in Figs. 6 and 7. Fig. 6 shows 
an open-side planer built by the Cleveland Planer Co., and 
Fig. 7 shows a shaper built by the John Steptoe Co., of 
Cincinnati, Ohio. These illustrations make the arrangement 


Fig. 7, Shaper furnished with Portable Grinding Machine in the Toolpost 
for performing Surface Grinding Operations on Small Work 
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and use of both of 
these attachments 
quite clear without 
requiring detailed 
descriptions, but it 
may be menticned 
that the open-side 
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in an emergency. 
The way in which 
this device operates 
is so clearly shown in 
the illustration that 
only a brief descrip- 
tion is necessary. 


planer shown in 
Fig. 6, was furnished 
with a motor-driven 
grinding head on the 
rail for grinding 
railroad crossings to 
a smooth finish, after 
planing. Similarly, 
a small electric 
grinding head is 
secured to the clap- 
per of the shaper 
shown in Fig. 7 to 
adapt this machine 
for performing sur- 
face grinding opera- 
tions on small and 
medium-sized pieces 
of work. Both of 
these attachments 
are in the nature of 
makeshifts, and are 
not intended for per- 
forming grinding operations on regular production work. 


Fig. 8. 


Radius Planing Attachment for a Shaper 


Fig. 9 illustrates a shaper with a traversing head, built by 
Gould & Eberhardt, of Newark, N. J., which is equipped for 
performing a radius planing operation. This is accomplished 
by removing the short rail that carries the tool-head from 
the shaper ram, and bolting it to a radius arm A. At the 
left-hand end of this radius arm a number of holes are 
drilled so that the attachment can be set up in such a manner 
that the distance from the pivot B to the cutting point of the 
shaper tool, is equal to the radius of curvature which it is 
required to plane in the work. At the right-hand end, the 
radius arm is secured to the ram by means of a pivot C. 
Bearing in mind that the tool-head is carried on the radius 
arm, it will be evident that as the ram reciprocates back 
and forth, the point 
of the tool will gen- 4 
erate a surface with Crh 
a radius of curvature ie 
equal to the distance 
from the pivot B to 
the tool-point. This 
distance can be ad- 
justed by putting 
pivot B into different 
holes in the left-hand 
end of arm A. Ob- 
viously, the pivot C 
must be held in a 
lengthwise slot in 
arm A, to allow for 
the change of dis: 
tance between pivots 
B and C while the 
shaper ram is recip- 
rocating. 

Radius Attachment 

for Emergency Use 

Fig. 10 illustrates 
a form of radius 
planing attachment 
which may be used 


Fig. 9. 


A Planer Radius Attachment used for planing irregularly Curved 
Cast-iron Beds of Ironing Machines 


Radius Planing Attachment for the Shaper 


A concave . curved 
surface is to be 
planed on the work 
at A, and to accom. 
plish this result the 
tool is mounted on 
a pendulum link B, 
the distance from 
the center of oscil- 
lation of this link 
to the point of the 
cutting tool being 
equal to the required 
radius of curvature 
of the work. A 
pivoted link C con- 
nects the lower end 
of the tool-carrying 
pendulum with the 
tool-box on the 
shaper ram, so: that 
as the ram recipro- 
cates back and forth 
the tool planes the work to the desired form. 
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Attachment for Cutting Oil-grooves on the Shaper 


When it is required to cut straight oil-grooves in bushings, 
without having them run out at either end, such work can 
be performed rapidly on a shaper equipped as in Fig. 11. 
This illustration shows tools applied to a shaper built 
by the Cincinnati Shaper Co. The bushing A, in which the 
oil-groove is to be cut, may be clamped to the table in any 
convenient manner. Secured to the shaper toolpost there 
is a holder, at the lower end of which a pivoted bar B is 
carried. At an equal distance in either direction from 
pivot OC, are held a cutter bit and a cam-roller that runs in 
contact with master cam D. 

The rise on this cam is of the same form as the oil-groove 
which is to be cut in the work, the oil-groove being depressed 
; an amount corre- 
sponding to the rise 
on the cam. As the 
shaper ram recipro- 
cates, the cam-roller 
runs up over the rise 
on master cam D 
and the cutter bit is 
correspondingly de- 
pressed. A compres- 
sion spring H# main- 
tains uniform con- 
tact between the cam 
and the roller, thus 
assuring the planing 
of the oil-groove to 
the required form. 
The tool may be fed 
to depth either by 
hand or automati- 
cally. 

Hacksaw Attachment 
for the Shaper 

In Fig. 12 is illus- 
trated a _ simple 
means of adapting, 
a Cincinnati shaper 
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Fig. 10. Radius Planing Attachment for Use on a Crank Shaper 


for use as a power hacksaw machine. This consists of the 
attachment of a saw frame to the tool-block on the ram. 
For a shop in which there is considerable amount of sawing 
to be done, such a method is not desirable; but in cases 
where it is occasionally necessary to do some cutting that 
is beyond the usual scope of a hand-operated hacksaw, a 
device of this kind constitutes an inexpensive and reasonably 
efficient means of handling the work. 


Application of Index-centers on the Shaper 


A jobbing shop is often called upon to execute orders for 
repair work on gears, and an occasional operation of this 
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Fig. 11. Tool Equipment for shaping Oil-grooves in Bushings 


kind can be handled on a shaper furnished with a set of 
index-centers. Fig. 13 illustrates a machine built by the 
John Steptoe Co., which is furnished with index-centers of 
this firm’s manufacture. 

In shops maintained by railroad or mining companies, 
far away from industrial centers where replacement gears 
could be purchased, a shaper is often used for repair work, 
instead of buying an expensive gear-cutting machine, for 
which there would be little regular work. The method of 
procedure is to form a piece of steel to approximately the 
shape of the tooth, insert it in the gear, and then plane this 
insert to the required tooth form with the shaper tool 
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Obviously the shaper tool must be finished to exactly the 
same shape as the space between two teeth of the gear on 
which the repair is being made. 


* * 


SPRING MEETING OF THE A. S. M. E. 


The spring meeting of the American Society of Mechanical 
Engineers will be held at Montreal, Canada, May 28 to 31. 
The following subjects will have specific sessions devoted 
to them: Power, Textiles, Railroads, Management, Paper 
Machinery, Port Developments, and Fuels. Following the 
meeting there will be excursions to Quebec and to points 
north and east of Montreal. The Engineering Institute of 
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Fig. 12. Shaper equipped for Use as a Potwer Hacksaw Machine 


Canada is cooperating with the society in the plans for the 
meeting. 

Late in April a regional meeting of the American Society 
of Mechanical Engineers will be held at Los Angeles, Cal. 
Further information relating to these meetings may be 
obtained from the headquarters, 29 W. 39th St., New York. 


Fig, 13. 


Use of Index-centers and a Formed Tool for performing 
Gear Tooth Planing Operations on the Shaper 
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Ratchet Mechanisms 


By C. M. LINLEY 


Fig, 1, 


N the design of ordinary ratchet mechanisms, care should 

always be taken to so locate the fulcrum and make the 

contact face of the pawl of such an angle that the pawl 
will engage a ratchet tooth immediately when pressure is 
brought to bear upon it. Otherwise, the entire pressure may 
be placed on the pawl before it reaches the bottom of a 
tooth, and then the whole load will be transmitted by the 
part of the tooth in engagement with the pawl. Such a 
condition is likely to result in chipping away the teeth and 
the end of the pawl. A ratchet having internal teeth is the 
best design to employ in a high-speed drive, because centrif- 
ugal force tends to assist the action of the pawl; this is 
particularly true when the pawl is mounted on the driving 
member. Fig. 1 shows an internal-tooth ratchet in which 
power is transmitted to the driven member through the 
medium of four pawls, each of which is assisted in its en- 
gagement with the ratchet teeth by a small coil spring. 


Silent Positive Ratchets 


A common ratchet equipped with a silencing device is 
illustrated in Fig. 2. Boss A contains a spring plunger 
provided with a fiber tip. This plunger produces a slight 
friction on the ratchet sides and so causes the pawl to be 
lifted from the ratchet teeth on the idle stroke and kept 


from contact with the teeth until the working stroke. Many’ 


modifications of this principle are possible. 
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Fig. 3. Design that transmits Power by gripping Balls or Rollers 


between the Driving and Driven Members 


InternaLtooth Ratchet especially Suitable for High-speed Drives 
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Fig. 2. Ratchet Mechanism with Silencing Device 


Another design having an almost silent operation is 
shown in Fig. 3. This ratchet must not be confused with 
the friction type. Power is transmitted by gripping the 
balls or rollers between surfaces A and B of the driving and 
driven members, not between cam surfaces. No springs are 
employed to bring the balls into place, gravity alone being 
relied on. Usually only three balls are in action; in the 
illustration it will be observed that ball C is not in engage- 
ment. Hither member D or H may serve as the driver. 
When this mechanism is used in a drive where the move- 
ment need not be accurate, it is not necessary to machine 
the engaging surfaces, and iron castings serve well unless 
the strain is severe. 


Imparting Varied Rotary Motion 


Ratchets for imparting a varied amount of rotary motion 
to a shaft are often looked upon unfavorably by machine de- 
signers, because with such ratchets, in their ordinary form, 
the wear of parts results in uncertain operation. However, 
if the ratchet is of a frictional type, failure need not occur, 
because the ratchet will work satisfactorily provided certain 
points are attended to in the design. 

In Fig. 4 is skown an ingenious ratchet consisting of a 
worm-wheel and a worm mounted on a forked lever. When 


this design is enclosed in an oil-tight case and the parts 


are properly made, it functions with a high degree of 


We 
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Fig. 4. Friction Ratchet in which the Worm rotates intermittently 


and the Worm-wheel revolves when the Worm stops 
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accuracy. However, it is a comparatively expensive arrange- 
ment. Either the worm or the worm-wheel may be used 
for driving the mechanism. It will be seen that the worm- 
shaft is equipped with a ball thrust bearing at A and is 
provided at B with a bearing that sets up an appreciable 
friction when subjected to a load. Bearing B and one race 
of bearing A are keyed to the shaft. 

When the forked lever is operated in the direction in- 
dicated by the arrow, the thrust is against the plain bearing 
B, and the frictional resistance prevents the worm from 
revolving; hence the worm acts as a ratchet and turns the 
worm-wheel. On the contrary when the forked lever is 
operated in the opposite direction, the worm revolves, be- 
cause it overcomes the relatively slight friction of bearing 
A; consequently, the worm-wheel remains stationary while 
the worm is swung backward. 

By regulating the amount that the forked lever is moved 
in the counter-clockwise direction when the worm is the 
driving member, the movement of the worm-wheel can be 
varied. This device should not be regarded as a worm and 
worm-wheel mechanism in the ordinary sense, as no rubbing 
action takes place between the worm and the worm-wheel 


teeth when the two members are under a load. Added ad-: 


vantages of this construction are taking up the load without 
shock, and silent operation. An important point to be ob- 
served in designing a ratchet of this type is to make the 
helix angle of the worm such that the worm will just revolve 
when the load is on bearing A, and will remain stationary 
when the load is on bearing B. 


Other Types of Friction Ratchets 


Two more styles of friction ratchets are illustrated in 
Fig. 5. In the one at A the driving rollers are jammed be- 
‘tween an internal circular surface of the outer member and 
cam surfaces on the inner member. With a ratchet of this 
type, springs are often utilized to force the rollers into con- 
tact with the jamming surfaces. One disadvantage of this 
design is that the rollers always bear at the same point on 
the inner member with the result that in time a depression 
is formed on each curved surface as shown at C. When 
this occurs, the device can no. longer be relied upon, as a 
jamming action is impossible because of the shoulders that 
are formed. The ratchet shown at B was designed to over- 
come this disadvantage. The outer member is placed slight- 
ly eccentric relative to the center about which the inner 
member revolves, as indicated by the dotted lines, and so 


the jamming of the rollers is distributed on each curve. 


between points D and #. By this provision the forming of 
depressions is obviated. 

A final type of friction ratchet, which is fairly reliable 
in the ordinary form, when the disk is concentric, is shown 
in Fig. 6. However, if the disk is slightly eccentric rela- 
tive to the fulcrum of the lever to which the engaging seg- 


Fig. 5. Two Ratchet Designs that function by jamming Balls between the Driving and 


riven Members 
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Fig. 6. Friction Ratchet consisting of a Disk, Segment, and Lever 


ment is attached, much better results will be secured, be- 
cause the jamming is again distributed over a considerable 
area of the segment surface, and the forming of a depres- 
sion on this member is avoided. This will be apparent by 
reference to the dotted positions of the ratchet disk and 
segment. Care must be taken to see that the amount of 
eccentricity is not too great, or the segment will not jam 
properly on one half of the disk periphery. 


* * & 


CUTTING METALS BY THE USE OF THE 
ELECTRIC ARC 


For general cutting of metals by the electric arc, graphite 
or carbon electrodes are used with a current of from 300 to 
1000 amperes, depending on the nature of the work and the 
cutting speed desired. Many foundries make use of are- 
welding equipment for repairing defective castings, and use 
the same apparatus for cutting off risers and burrs from 
castings. For cutting rivets, currents of from 400 to 600 
amperes are usually employed. When using 400 amperes, a 
good operator will average from 1800 to 2000 rivets, 54 inch 
in diameter, in a ten-hour day. Some operators have cut 
as many as 2600 to 3100 rivets of this size, working on a 
piece-rate basis. ; 

Cutting with the electric arc is not limited to iron and 
steel objects, but can be applied equally well to non-ferrous 
metals, such as brass, bronze, and copper. In fact for cutting 
copper which cannot be cut mechanically, the are process 
is by far the cheapest to use. In cutting copper, current 
-values of from 800 to 1000 amperes are used, because it is 
necessary to concentrate the applied heat at a sufficiently 
high rate to melt the copper before the heat is dissipated by 
the high heat conductivity of this metal. 


* *e # 


EXPORT MANAGERS’ MEETING 


The 1923 meeting of the Export Managers’ 
Club will be held#March 20, at the Hotel 
Pennsylvania, New York. Among the sub- 
jects scheduled to be discussed at this meet- 
ing are the following: “Getting Results 
from the Sales Budget’; “Building Sales 
through Service’; “Manufacturers’ Represen- 


tative versus Merchant Distributor”; ‘“Prac- 
tical Problems of Marine Insurance”; “Dis- 
counting Drafts versus Collection’; and 


“Standardization of Practices.” The meeting 
begins at 9 A. M., and there will be sessions 
in the forenoon, afternoon and evening. Those 
interested may obtain further information 
relative to the meeting from James S. Martin, 
Remington Typewriter Co. 374 Broadway, 
New York City. 
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Combination 
Follow-die 


POWER press die of unusual design has been de- 
JAN veloped in the plant of the V & O Press Co., Glendale, 
L. I., for use in the manufacture of brass button 

eyes. The shape and general proportions of these eyes are 
shown in Fig. 1. They are produced complete from ribbon 
stock in seventeen operations. The die is used on a No. 2 
single-action, inclinable press of this company’s manufac- 
ture. The heading illustration shows two views of ‘a strip 
of stock; by referring to this illustration an idea of the suc- 
cessive steps in the manufacture of the eye may be obtained. 
The dies, which are of built-up con- 
struction, contain more than 400 parts, 
and it is easily possible to replace or 
repair any part that is subjected to ex- 
cessive wear without seriously disturb- 
ing the remaining parts of the tool. 
Fig. 2 shows the application of the die 
and the roll feed by which the stock is 
intermittently advanced through the dies. 
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of two heavy coil springs C. Adjustment for the thickness 
of stock is made by the nuts that vary the compression of 
these springs. 

An additional precaution against errors in feed is pro- 
vided in the form of a ratchet mechanism, by which the 
feed-rolls are revolved. There are four pawls instead of 
one, so that the possible error is reduced to gue-fourth of 
what it might be with a single pawl; that is, one pawl is 
always in readiness to engage a ratchet tooth with every 
movement that rotates the wheel one-fourth the pitch of 

the teeth. 


Drawing and Redrawing Operations 


Referring to the heading illustration, 
it will be apparent that the first punch 
produces a slit, which allows the stock 
to draw endwise as the eye is formed up. 
The second operation is drawing to 15/32 
inch diameter and 1% inch deep, and the 


It would prebably be impracticable to 
use a die having such a large overhang 
due to its extraordinary working length 
on a press of small size, if the machine 
did not have a full-length bearing for the vertical slide. 
This is a feature of the construction of the press. 

The eyes are made from ribbon stock, 0.015 inch thick and 
11/16 inch wide; the width is reduced during the various 
drawing operations to about 144 inch, as indicated in the 
heading illustration, leaving just enough scrap to hold the 
strip together. When many separate operations are per- 
formed successively, as in the present case, the liability of 
accumulative error in 
a roll-feed mechan- 
ism is considerable. 
For this reason, a re- 
lease is provided for 
the roll feed, which 
operates just before 
the descent of the 
upper die member, 
permitting a locating 
punch at the farther 
end to enter a hole 
in the scrap prior to 
the operation of the 
drawing punches. 
This corrects any 
slight inaccuracy of 
alignment, and com- 
pensates for inequal- 
ities in feeding move- 
ment due to varying 
stock thickness or 
other causes. The 
release of the feed 
mechanism is accom- 
plished by the ad- 
justable screw A. 
which contacts with 
the handle B and 
lifts the top roll 
against the tension Fig. 2, 


Fig. 1. 


Work shown to Enlarged Scale 


Press equipped with Combination Button-eye Dies 


successive operations up to and includ- 
ing the eighth, are redrawing operations, 
producing a shell 1%, inch in diameter 
and 5/16 inch deep. The ninth, tenth, 
and eleventh are necking operations, which produce a shell 
3¢ inch long and 11/64 inch outside neck diameter. The 
shape of the work after this step is indicated at A. 

The next two shapes produced are shown at B and C. 
The dies used to form the head shown are set into the 
lower die member, and occupy more space than is regularly 
required, so that it becomes necessary to skip one regular 
spacing of the punches and use a dummy punch between 
the dies that form 
the piece to the 
shapes A, B, 0, and 
D. The dies that 
close in the neck 
and form the head 
of the shell consist 
of a split collet A, 
Fig. 3, which is set 
into a button B. The 
collet is compressed 
by means of cap C 
as the punch de- 
scends and _ forces 
the work through 
the cap into the col- 
let. When the punch 
ascends, the cap 
rises and the collet 
is forced open by 
the formed head on 
the shell. The shell 
is removed from the 
collet by the ejector. 
It is the space oc- 
cupied by this mech. 
anism that prevents 
the regular spacing 
of the die units. 

The head is next 
flattened and a cir- 
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cular depression formed on 
each side, as shown at D in 
the heading illustration, and 
also in the enlarged section, 
Fig. 3. This is done prepar- 
atory to punching the eye- 
hole, and consists of ‘“under- 
forming” on one side by 
compressing the metal, as in- 
dicated at the right in Fig. 3. 
If the stock were merely 
flattened as shown in the 
view at the left, the punch 
for producing the eye would 
cut a clean hole through one 
thickness of the stock only, 
and when it reached the 
other thickness it would tend 
to force the flattened head 
open instead of piercing the 
eye clear through. By under-forming one side, as mentioned, 
it is possible to punch the hole from the opposite side with- 
out destroying the part. 

The punches that perform the operations of closing the 
head and under-forming are held in slides which are ad 
vanced horizontally toward each other from the back and 
front of the die, by means of two cams, one of which is 
shown at D, Fig. 2. The arrangement is similar to that 
employed subsequently in piercing the eye-hole. A sectional 
view of the cam-operated slide mechanism used in piercing 
the hole is shown in Fig. 4. The slides -for flattening ad- 
vance and pinch the head of the shell to compress it, while 
the strip of stock lies on a plate which spans the space 
between the front and rear slides. At the same time that 
these dies are compressing the lower end of the shell, similar 
dies carried in the same slide under-form the central eye 
portion of the next shell. 


FORM HEAD 


Piercing the Hole 


Next comes the piercing operation, in which two other 
die-slides operated by cams EH (Figs. 2 and 4), front and 
back, are employed. The front die-slide A (see sectional 
view) carries the die member, which is in the form of a 
hardened steel bushing, while the rear slide B carries the 
slender punch. As soon as the strip of stock advances to 
this station of the die, it is held flat by the vertical punch 


Na 
N@ 


MACHINERY 


Fig. 3, (Left) Die Unit for closing in Head; (Right) Partial Sectional 
Views of Work before piercing the Hole 
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on the locating plate C which 
bridges the two slides. The 
punch carries a spring pad D 
which enters the drawn shell 
and locates it during the 
piercing operation. 

The front slide is advanced 
by the cam until the die 
bushing # comes in contact 
with one side of the flattened 
work. A lug on this slide 
extends downward and car- 
ries a stop-screw which con- 
tacts with the lower end of 
the small vertical stripper 
lever G. This lever is pivoted 
to a member carried in the 
rear part of the die-bed. The 
upper end of this lever acts 
as the stripper for the punch, 
and when it is caused to pivot by the stop-screw, it bears 
against the rear side of the flattened eye, so that the work 
is held between the die bushing and the stripper lever. 

The advance of the front slide results in an equal clamp- 
ing pressure being applied to both sides of the flattened 
eye, thus correctly locating it without danger of its becom- 
ing unseated due to the thrust of the horizontal punch. 
The upper end of the stripper lever is cut out sufficiently to 
permit the punch-holder H, which is in the form of a sleeve, 
to enter. The sleeve gives the required stiffness to the 
rather slender punch. The scrap from the hole is forced 
through a passage in die bushing F, and from this passage 
an opening leads down through the front slide so that the 
scrap can fall through to a receptacle beneath. After the 
eye-hole has been punched, the stock is fed to the next 
station, where it is blanked from the strip and the com- 
pleted piece is delivered through a chute to a receptacle. 

The drawing dies are each provided with a spring ejector 
so that, at each stroke of the press, the strip is lifted from 
the face of the die sufficiently to be fed to the next position. 
The right-hand end of this composite die, in which the form- 
ing of the head and eye occurs, is provided with a spring 
which aids the ejectors in lifting this end of the scrap tc 
the proper level for feeding. These button eyes are produced 
at the rate of ninety per minute. The die illustrated has 
produced several millions of these parts. 


ENLARGED SECTIONS SHOWING 
FLATTENING AND UNDERFORMING i 
OF EYE PORTION 
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Fig. 4, Transverse Cross-section of Slides and Cams for operating the Piercing Punch and Die 
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NEW USE FOR AUTOMATIC MACHINES . 


By CHARLES W. LEE 


In a certain shop a semi-automatic machine was made for 
a special line of work. This machine reduced production 
costs as compared with hand work for some types of this 
work, depending upon the shape, size, material, and other 
factors, all of which were well understood by the builder 
of the machine; but in some cases, hand work proved super- 
ior to the machine. As the limitations of the machine were 
thoroughly understood, the builder never tried to sell a 
machine for work for which it was not suited—partly be- 
cause he was jealous of his reputation, and partly because 
he did not want to pay freight 
both ways. 
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Some time ago a customer 
ordered a machine for work 
that the builder knew could 
be done better by the old- 
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TWO-WAY MILLING: FIXTURE 


By C. J. DORER, Chief Tool Designer, White Sewing Machine Co., 
Cleveland, Ohio 


The fixture illustrated in Figs. 2 and 3 is used to hold 
the piece shown in Fig. 1 while the slots A and B and the 
teeth OC are being milled. It will be noted that the slots A 
and B are at right angles to the teeth. Ordinarily it would 
be necessary to make two settings of the work in order 
to perform the required milling operations. With the fix- 
tures shown, however, only one setting or clamping of the 
work is required. Altogether three cuts are taken, two 
to finish the teeth C and one to produce the slots A and B. 

The first cut is taken with the work-holding member of 
the fixture in the position 
shown in Fig. 2. The cutter 
D squares the end of the 
tooth portion of the work 
while cutter # euts the teeth 
C and cutter F forms the sur- 


fashioned hand method, and 
he therefore refused to fill 
the order; but the customer 
insisted upon buying a ma- 
chine. He said he wanted it; 
he wanted it right now; he 
would pay cash for it and 
“no questions asked.” Hence, 
a machine was duly shipped 
to him, paid for, and no com- 
plaints were heard in regard 
to it. 

Some time later the builder 
of the machine, as was his custom, called upon the purchaser 
to ask whether the machine was working all right, and 
was told, ‘‘Oh, that machine! We never ran it. We stored it 
away on the top floor.” Pressed for further explanations, 
the customer stated that his men had slackened their pace, 
and were not producing more than half a day’s work as 
compared with pre-war days. So he told them that if they 
could not bring up production, he would buy one of these 
machines, which would throw most of the men out of a job. 
The implied answer had been “Go ahead and buy it. We 
will show that we can beat the machine.” When the machine 
came in, they did quicken their pace, and, as both the 
, builder and the customer knew that this machine was not 
particularly suited for the size of work handled in this 
shop, the machine was never installed. 

Some expert in political economy may employ his spare 
hours to decide whether this machine was an economic loss 
or not, even though it was stored away on the top floor 
of the factory. The machine unquestionably aided in in- 
creasing production, and it accomplished this without throw- 
ing anybody out of a job, so that really both the employer 
and the employes gained their point. 
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face at G. The second cut is 
taken with the work-holding 
fixture swung around or in- 
dexed 90 degrees to the posi- 
tion shown in Fig. 3, which 
permits cutters H to mill the 
slots A and B, Fig. 1, in the 
part. After these are cut, 
the fixture is turned back to 
the position shown in Fig. 2 
and another cut is taken on 
teeth C to remove all burrs. 
Before this cut over the teeth 
is taken, shims are placed in the slot J, Fig. 1, to prevent 
the walls of the piece from collapsing under the pressure - 
of the cutters. i 

The fixture is mounted on a Cincinnati milling machine, 
the end of the cutter-spindle being supported by the over- 
hanging arm. The cutters, the part to be milled, and the 
center or pivoting point of the fixture, must be maintained 
in a definite relation to-one another at all times. The rela- 
tive positions of the cutters that mill the slots and the cut- 
ters that mill the teeth must be such that neither set of 
cutters will interfere with the work while the other set is 
in operation. 

It is essential that the correct diameters’ be maintained 
on both sets of cutters in order to keep the correct rela- 
tionship between the depth of the slots and the depth of 
the teeth. If this were not done, it would be necessary 
to raise or lower the table of the milling machine between 
cuts, which would ‘be likely to affect the accuracy of the 
work. A skilled operator can produce thirty-seven pieces 
per hour with this equipment and still have time to operate 
other machines. All the cutters are form relieved. The 
cutter that forms the teeth also has clearance on the sides 


i, 
ENLARGED VIEW 
OF TOOTH 
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Part milled in Fixture shown in Figs. 2 and 3 


Fig 2, 


Milling Fixture in Position for cutting Teeth on Part 
shown in Fig, la 


Fig. 3. Fixture in Position for milling Slots A and B, on Part 


shown in Fig. 1 
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so that the heel of the tooth will not drag 
and produce burrs on the sharp edges of 
the milled teeth. 


Construction of Fixture 


The plan view, Fig. 4, and the front view, 
Fig. 5, serve to show the construction of the 
fixture. Referring to Fig. 5, J is the cast- 
iron base on which the circular plate K is re- 
volved when the work is indexed from the 
position shown in Fig. 2 to that shown in 
Fig. 3, or vice versa. Plate K is fitted with 


a locating block L against which the piece 
is clamped by jaw M which slides under the D 


Bi id 


block N. Jaw M is actuated by a screw O 
(see also Fig. 4) which has a quick lead, 


a half turn being sufficient to release the RH 


OUR A 


work. 

Plate K has a hardened steel stud P fast- 
ened to it, which is a sliding fit in bushing 
Q. Split nut R, which is threaded on stud 
P, serves to hold the plate and the base 
together. This nut may be locked in place 
by a set-screw S. Plate K is revolved by 
means of handle 7 which is pivoted on pin 
U. Handle T is provided with a hardened 
steel block V which engages a slot in the 
hardened block W attached to the base. 
When lever 7 is raised, plate K can be re- 
volved to the position shown in Fig. 2. 
When the plate is in this position, the 
handle is lowered so that block V engages 
the slot in block X, Fig. 4, which is similar to block W, 
with which it was engaged in the previous position. 
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METAL STRAPS ON BOXES 


The thickness of lumber required in the sides, top, and 
bottom of a nailed wooden box to give it adequate strength 
and serviceability without metal bindings may safely be re. 
duced 20 to 40 per cent if the box is properly bound with 
-metal straps. This conclusion is based on numerous obser- 
vations of boxes in commercial service and on the results 
of tests made on some 2000 strapped wooden boxes by the 
Forest Products Laboratory of the U. S. Forest Service, 
Madison, Wis. Some of the general conclusions derived from 
this investigation are given in the following: 

As a rule, straps should encircle the small dimensions of 
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Fig. 4. Plan View of Fixture shown in Figs, 2 and 3 


the box and act perpendicular to the grain in the sides, top. 
and bottom. If only one strap is used, it should be nailless 
and applied around the center of the box. When two straps 
are used, they should be applied one-sixth of the length of 
the box from the ends or around the extreme ends, depend- 
ing on whether they are nailless or nailed. When three or 
more straps are used, the two outer straps should be applied 
as specified for two straps, and the others spaced equally 
between them. Three or more straps are recommended on 
relatively long boxes. 

Nailless straps placed some distance from the ends of the 
box distribute the shocks which otherwise would be locally 
absorbed. This action relieves the direct pull on the nails 
and reduces splitting or breaking of the sides, top, and bot- 
tom. On boxes with adequate end cleats, nailless straps 
properly spaced along the length:of the box might some- 
times permit the use of thinner lumber than 
straps nailed around the extreme ends. 
Straps nailed around the extreme ends act 
somewhat as a cleat and give more rigidity 
to the box than nailless straps. 

The same total cross-sectional area of 
strapping is recommended for two and three 
straps, and the same reduction in thickness 
of box material is permitted; but when one 
strap is used it should have 60 per cent of 
this total cross-sectional area, and a lesser 
reduction in thickness of lumber is. per- 


Fig, 5. 


Front View of Milling Fixture shown in Plan View in Fig, 4 


mitted. 

Tests made thus far indicate that the total 
cross-sectional area of one strap in square 
inches should equal approximately 1/1400, 
and of two or more straps 1/840, of the 
square root of twice the gross weight of the 
box and contents in pounds. 

All strapping should be applied immedi- 
ately before the box is ready for shipment 
and should be drawn sufficiently tight to 
sink into the edges of the box. Nailless 
straps should be applied at right angles to 
the edges of a box. 


Machinery 


542 


CIRCULAR GRADUATING ON DIAL FACES 


By. HENRY B. FLINN 


The common shop method of graduating the faces of dials 
is to employ an index-head on the milling machine, the 
machine and tool action, however, being really that of a 
shaper. This process at its best is necessarily slow because 
of the amount of hand work involved, and is little suited 
for quantity production. For doing this work on a produc- 
tion basis, a machine was sought with the following fea- 
tures: It must be capable of being accurately indexed; 
the tool action must be that of a planer or shaper; the 
design must permit indexing and machining either singly 
or in combination; and hand work must be eliminated as 
far as possible. It was found that the graduation of circu- 
lar pieces, either on the periphery or on the face, could be 
rapidly and _ satisfactorily accomplished on the Fellows 
gear shaper. The periphery is easily graduated by a familiar 
method, but the circular graduating of faces by rolling or 
by marking with a single-tooth tool is of interest. 

An application of the former method to production work 
and the latter to a single job in a tool-room will be de- 
scribed. The machine used in each instance was a Fellows 
helical gear shaper, the bed of which was raised 7% inches 
from its normal position. A small faceplate was fastened 
to the work-spindle, and on this was mounted a Cincinnati 
index-head carrying a 6-inch three-jaw chuck, as shown in 
Fig. 1. The main spindle of the index head was centralized 
with the work- and cutter-spindles. The lower worm-wheel 
and worm of the machine were meshed tightly and locked 
to prevent any rotary movement of the work-spindle, and 
the apron was also fastened in its seat. 


Graduating by the Rolling Method 


The piece graduated by rolling was a dial plate 6 inches 
in diameter, made from No. 16 B. & S. gage sheet brass. 
There were 360 graduations representing degrees radiating 
from the edge of the work. Each single-degree graduation 
was 144 inch long; each fifth-degree graduation, 3 inch 
long; and each tenth-degree graduation % inch long. The 
graduating cutter was cone-shaped, as shown at A in Fig. 2, 
and had sixty teeth of the required lengths for the gradu- 
ations. The tooth spacing of the cutter was the same as the 
desired spacing of the graduations on the dial, the diameter 
of the cutter at the base of the cone, being 1 inch. The 
face width of the cutter was % inch (the length of the 
longest graduation), and its cone radius, 3 inches to cor- 


Fig. 1. 


Set-up of Fellows Gear Shaper for graduating Dial Faces 
by the Roll Method 
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‘of the machine, was found to be 5 to 18. 
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Fig. 2, 


(A) Cutter used for Roll Method of graduating; (B) Tool 
for Single-tooth Method 


respond with the radius of the dial. The base diameter of 
the cone and the cone radius being known, face angle @ 
was easily determined to be 9 degrees 36 minutes. The 
cutter was placed in a standard holder and mounted in 
the cutter-spindle as shown in Fig. 1. 

The dial was held between two cast-iron plates and located 
centrally on the chuck by means of a clamping screw, the 
body of which was a sliding fit in both the central hole of 
the dial and that of the rear supporting plate. This sup- 
porting plate had a shoulder by which it was held in the 
chuck jaws, and its position could not be altered after an 
alignment. The front clamping plate was backed by a 
pasteboard disk to prevent scratching the dial face. To 
remove the work, it was only necessary to take out the 
clamping screw. After the alignment of the supporting 
plate, the index-head was swiveled 9 degrees 36 minutes 
from the horizontal to bring the face of the work parallel ~ 
with that of the cutter. 

The feed and regular driving belts were removed from the 
machine, because the reciprocating movements of both the 
cutter-ram and the apron were not required. No action of 
the machine was necessary other than rotation of the 
cutter- and index-head spindles. In order to obtain a higher 
speed, the horizontal feed-rod was driven through a small 
pulley on its left end which was belted directly to a coun- 
tershaft pulley. Power was transmitted to the index-head 
through the change-gears of the machine, sprockets, and 
a chain. 

It was necessary, of course, to determine the correct 
relation between the rotation of the cutter and the work. 
The ratio between the number of teeth in the upper worm- 
wheel of the machine and the number of teeth in the worm- 
wheel of the index-head, taking into consideration the gears 
that transmit the motion from the upper to the lower part 
Substituting this 
ratio for that of 5 to 3 in the regular Fellows gear shaper 
formula for the computation of change-gears, and using 
this formula with 60 as the number of teeth in the cutter 
and 360 as the number of teeth in the gear, the proper gear- 
ing was found. 

After a dial was placed in position and the height of the 
cutter-ram adjusted so that the lower edge of the cutter 
coincided with an inner circle stamped on the dial, the ram 
was locked in position. To bring the ram to the desired 
height, it was necessary to raise the guide case in the upper 
index-wheel of the machine by using several 1-inch ground 
blocks and clamp it by means of two screws. This could 
have been eliminated by using 8%4-inch raising blocks under 
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the bed instead of the 714-inch blocks previously mentioned. 
The machine was then started and the cutter brought into 
contact with the work by moving the saddle along the rail. 
With the pulley on the horizontal feed-rod running at 640 
revolutions per minute and the cutter fed in to a depth of 
approximately 0.010 inch during three revolutions of the 
dial, it was possible to complete the operation in 3% minutes, 
floor-to-floor time. 


Single-tooth Tool Method 


The dial for which the single-tooth tool was employed 
was 10 inches in diameter and had 300 graduations on its 
face. These graduations were of three different lengths, 
each tenth one being 5 inch long; each fifth one, 1% inch 
long; and the others, 3 inch long. For this operation, the 
special pulley was removed from the horizontal feed-rod 
and the main driving belt put back on its pulleys. Recipro. 
cation of the cutter-ram and the apron were necessary, and 
for this reason the machine was driven in the customary 
way. The feed belt, however, was not used, because there 
was no rotation of the cutter-spindle and the work was in- 
cdexed by hand. The straight guide case was let down and 
fastened as usual to the upper index-wheel. The index-head 
was used as before, but the work was held on an arbor in- 
stead of in a chuck, and the indexhead was set at zero. 
As the indexing of the work was done by hand, the sprocket 
was removed from the index-head and replaced by the regu- 
lar index-plate, sector arms, and crank. The sector arms 
were then set correctly for obtaining the 300 divisions. 
The cutter used is shown at B in Fig. 2. This might have 
been of any diameter, thickness, and number of teeth, but 
the hole had to be 1%4 inches in diameter to fit the cutter- 
spindle nose. 

After the cutter was mounted on the spindle and a tooth 
centered with the work, the connecting-rod of the machine 
was set for the push stroke. The length of the stroke was 
adjusted to 114 inches, the lowest point of the cutter travel 
being % inch from the edge of the piece. The extra travel 
of the ram allowed the operator sufficient time to index 
the work while the machine was in motion. The machine 
was then started at a speed of 55 strokes per minute and 
the cutter fed into the work 0.004 inch, two successive 
strokes of the cutter being made on each graduation. Dur- 
ing the cutting of a line the operator set the sector arms 
ahead, and as quickly as the second cut was completed and 
the apron started relieving for the upward stroke of the 
cutter, the index-crank was moved forward into its next 
position. 

When the 34inch graduations had been completed, the 
sector arms were set for indexing 30 divisions and the 
lowest point of the cutter travel set 14 inch from the out- 
side of the work, to cut the 14-inch graduations. Owing to 
the distance through which it was necessary to turn the 
index-crank, it was impossible to index the work during 
the time the cutter was making a stroke. Therefore, the 
cutter was fed to depth by turning the crank on the saddle, 
taking the reading from the micrometer collar on the lead- 
screw of the machine. After the cut, the tool was backed out, 
the work indexed, and the tool again fed to depth. This 
eycle was continued until the completion of the 14-inch 
graduations. 

When these graduations were finished, the lowest point of 
the cutter travel was extended to 5% inch below the edge 
of the piece, after which graduations of this length were 
produced in the same manner every 60 divisions. Indexing 
of the dividing-head by hand while the machine is in 
motion is only possible when there are a large number of 
graduations that require but a short turn of the index- 
crank. When this can be done, however, a great deal of 
time is saved, as will be realized from the fact that the 
three hundred 34-inch graduations were made in a little less 
than fifteen minutes. The entire time consumed, including 
the setting up, was about one hour. 
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SAFETY ATTACHMENT FOR DROP- 
HAMMER 


In a certain cutlery manufacturing plant, a 75-pound 
drop-hammer is used to straighten springs, blades, and other 
parts blanked out on a punch press. This straightening 
operation is commonly referred to as “flattening,” and is 
performed without heating the part. On the particular 
drop-hammer used, gravity is the only force employed to 
propel the hammer downward. The hammer is raised for 
each stroke by a jack incorporated in the machine. At first, 
the pieces to be straightened wére placed on the lower die 
by hand and removed with a wooden stick, which the 
operator held in one hand. This, however, proved to be a 
rather hazardous operation, and was responsible for crushed 
fingers on several occasions. In order to eliminate this 
danger, the writer designed the safety device shown in the 
accompanying illustration. 

This safety device is so constructed that the knock-off A 
will automatically push the operator’s hands off the die 
as the hammer begins its downward stroke, and on the 
return stroke will sweep the straightened work from the 
die. In the illustration, the knock-off A is shown in the 
position it occupies when the hammer is in the extreme 
downward position at the end of its stroke. In this posi- 
tion the flattening or straightening has been accomplished, 
and the hammer, a section of which is shown at B, is about 
to ascend. During the upward movement of the hammer, 
knock-off A is drawn backward across the die, so that it 
sweeps the finished work into a box located below the sur- 
face of the die. When the hammer comes to rest in the 
extreme upward position, knock-off A is at the back of the 
die. The operator can then place another part on the 
lower die. 

The bracket C is fastened to the base of the drop-hammer 
and serves as a bearing in which part D oscillates. Part 
D is supported at the top by a bracket E which is fastened 
to one of the uprights on which hammer B travels. Grooves 
F and G are cut in part D. These grooves are diametrically 
opposite each other, and are cut straight up to a predeter- 
mined distance above the face of the lower die. Beyond 
this point the grooves follow a helical path for a short 
distance after which they continue straight until the top 
of part D is reached. This construction permits of adjust- 
ing the hammer to varying heights to strike a heavier or 
lighter blow without disturbing the functioning of the 
attachment. The lead and length of the helix section 
of grooves F and G determine the arc through which 
D is revolved or oscillated, and hence the distance knock- 
off A moves. Part H is fastened to the hammer B, and 
carries studs J which travel in the grooves in part D. This 
construction causes part D and the link K to oscillate during 
the rising and falling of the hammer. 

An “in-and-out” movement is imparted to part A through 
link K and connecting-rod ZL. Cross-head M travels on 
guides N, which are held in brackets O, P, Q, and R. These 
brackets are fastened to the drop-hammer uprights. A slid- 
ing-fit dovetail joint holds parts A and M together. An in- 
teresting feature of the operation of the device is the 
method employed to raise the knock-off A slightly so that 
it will clear the work on its forward stroke, and then 
lower it so that it will sweep the flattened piece from the 
die on the return stroke. This is accomplished by means 
of cams S and 7 and pawl U. When cross-head M reaches 
the extreme rear position, the end of pawl U strikes cam 7, 
causing the pawl to pivot on stud Z so that part A. will 
be forced to slide upward at the dovetail joint. Part A 
then remains in the raised position during its forward 
movement so that it clears the work on the die. When it 
reaches the extreme forward position, the end of pawl 
U comes in contact with cam S and thus lowers part A so 
that it will sweep the flattened work from the die on its 
return movement. 
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The helix formed by the grooves on part D should be so 
located that the forward movement of knock-off A will take 
place just before the hammer falls, or at the beginning of 
the downward movement. With this arrangement, if the op- 
erator fails to withdraw his hands after placing the work on 
the die, they will be pushed out of harm’s way by knock-off 
A. Part A is adjusted vertically by means of the set-screws 
V which bear on pawl U. A piece of leather W is fastened 
to part A to serve aS a Sweeper. 

At the time the device was made, the writer suggested 
that a magazine with a shuttle arrangement be provided 
to feed the work to the die automatically. However, the 
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of iron and nickel (if present). 
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As there were thousands of bars, it would have been an 
endless task to make a chemical analysis of each. So the 
works laboratory was called upon to devise a method of 
separating the carbon-steel bars from the nickel-steel bars. 
The laboratory men soon had a method working which was 
extremely simple, yet effective. One drop of nitric acid 
having a specific gravity of 1.20 was placed on a spot on 
the bar from which the scale had been removed and allowed 
to work for ten seconds. A piece of white blotting paper 
was then pressed lightly on the spot to soak up the nitrates 
Two drops of dimethyl- 
glyoxime solution were put on the nitrates on the blotting 
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Drop-hammer Attachment, which pushes Operator’s Hands from Die on Down Stroke and sweeps Work into Receptacle on Return Stroke 


production did not seem to warrant the additional outlay 
which this feature would necessitate, and was therefore 
not included. G. F. S. 
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SEPARATING NICKEL-STEEL BARS FROM 
MIXED STOCK 


By ARTHUR L. COLLINS 


In a certain factory large quantities of nickel-steel parts 
were being heat-treated to meet very definite requirements 
as to physical properties. It was found, however, that a 
considerable percentage of the parts were failing under 
tests. Upon investigation, it developed that there was a 
lot of straight-carbon steel mixed in with the nickel steel, 
and of course the two kinds required entirely different heat- 
treatments. If the whole lot was treated for nickel steel, 
the straight-carbon steel parts would not, of course, give 
the desired results. It was therefore necessary to pick out 
the straight-carbon bars from the stock that had not been 
made up. 


paper. If the color appeared red, the steel was known to 
contain nickel, but if it was brown, the test showed that 
the steel contained no nickel. This method was sensitive 
to 0.17-per cent nickel. The time required to make the 
test was about three minutes. This procedure resulted in 
saving large quantities of steel which otherwise would have 
been scrapped or sent back to the mill that supplied the 
material. In this particular case the steel mill was really 
responsible for the mix-up, and had the steel been shipped 
back to them, they would have had to separate the two 
kinds or else scrap the entire amount. 
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The chief advantages of grinding internal-combustion 
engine cylinders are, according to Grits and Grinds, as fol- 
lows: (1) The accuracy is not affected by the springing of 
the cylinder walls; (2) the accuracy is not affected by hard 
or soft spots in the iron; (3) the accuracy is not affected by 
side ports, as in the two-cycle engine cylinder; (4) the 
wheel cuts with very little pressure; and (5) the grinding 
eliminates the necessity of lapping. 
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Leveling a Planer 


By CHARLES OWEN LEWIS, Foreman of Planer Department, Lucas Machine Tool Co., Cleveland, Ohio 


quired for machine tool beds, columns, platens, etc., 

the planer must be dead level. Of course, a cast- 
ing can be seriously distorted by errors in clamping, but 
in the case of heavy work this can be avoided by removing 
all clamping straps when the finishing cuts are taken, stop- 
pins being used to prevent the work from shifting on the 
_ planer table. By employing such methods in finishing well 
seasoned castings, a practically true flat surface will result, 
which will require a minimum amount of hand fitting 
‘or scraping. But how many planer hands know how to 
level a large planer? The writer ventures to say that 
there are very few who thoroughly understand this work. 
With the desire to assist those who may require informa- 
tion on this subject, a detailed description will be given 
of an accurate method of leveling up a planer. 


A fai obtain accurately planed surfaces such as are re- 


Equipment Required for Leveling Operation 


The planer should have a concrete foundation, and rest 
on screw-adjusting wedges, set three or four feet apart down 
each side, so that in leveling, any part can be easily raised 
or lowered. The tools needed for the leveling operation 
consist of a very accurate level, a straightedge finished on 
both edges and long enough to reach across the planer 
ways, and two cylinders of exactly the same diameter, pref- 
erably ground, which are laid in the ways to support the 
straightedge. With this equipment we are ready to proceed 
with the rough leveling, the purpose of which is to take 
out any twists in the planer bed. 


Rough Leveling 


First run the planer table as far forward as possible; 
then place the cylinders in the ways, one on each side, 
directly under the cross-rail; on these set the straightedge 
and level. Now raise the low side of the planer by means 
of the wedge under that point until it is level. Then move 
the level back until it is even with the end of the housing 
and adjust this point until it is level; move it farther down 


the ways until it is over the next pair of wedges, then level 


and proceed to the next and so on down to the end. 

Now run the planer table as far back as it will go so as 
to expose the other half of the bed, and level in the same 
way, starting in the center and working toward the end. 
The back end of the planer, which was leveled first is now 
probably slightly out of level due to the twisting of the 
bed while leveling the front half. It is therefore necessary 
to check up by leveling all over again, the same as before. 
After this is done, the planer bed will be free from all twists 
and dead level crossways for its entire length. 

To level a planer entirely by the bed, might be misleading, 
as the bed itself could be made perfectly level and yet when 
the heavy table traversed it, it might be distorted sufficiently 
to cause the planed surface of the work to be thrown out 
of true. It is the line, or plane, of the cut that should 
be level, not the planer bed, so to level the planer length- 
wise use is made of what is termed the “running level.” 


The Running Level 


Set the planer table so that the front end is even with 
the end of the bed, then place the level in a lengthwise 
position on the table at a point under the cutting tools. 
Make note of the position of the air bubble with reference 
to the graduations. Now move the planer table. backward 


until the level is even with the back end of the housings 
and again inspect the level. If the bubble has changed posi- 
tion, the planer is not level. 

Do not adjust the wedges yet, but move the table farther 
back until the level is over the next pair of wedges. Inspect 
the level again and move the table as before until the level 
is again over a pair of wedges. Continue doing this until 
the end of the table is.flush with the back end of the bed. 
Now by comparing the readings of the level at the different 
positions it can be told whether the table made a gradual 
rise or descent, or rose and fell intermittently, that is, with 
a wave-like motion. The wedges should now be adjusted 
with a view to overcoming any irregularities thus revealed. 


Second Leveling Operation 


Next return the table to its original position, and repeat 
the whole operation. Continue leveling in this way until 
the bubble does not change position at any point. Now 
with the back end of the table flush with the back end 
of the bed, place the level in position again under the cut- 
ting tools and note the position of the bubble. It is not 
imperative that the level read exactly the same as it did 
before, because it is now at a different point on the table 
and the table may not be perfectly true. Simply note the 
position of the bubble and proceed to level the front half 
of the planer in the same way that the back half was leveled. 
When this is accomplished, check up the back half again 
to see if any slight change has occurred. 


Crosswise Leveling 


The planer is now perfectly level lengthwise, so the next 
step is to get it level:crosswise by means of the running 
level. Place the planer table so that the front end is flush 
with the end of the bed, and set the level in a crosswise 
position under the cutting tools. Note the position of the 
bubble and move the table backward until the level comes 
over a pair of wedges, and again read the level. If the 
bubble has changed position, adjust the wedge on the low 
side until the bubble returns to its original position. 

Now move the table again until the level is over the next 
pair of wedges, and adjust as before. When the back end 
of the planer is level, the front end should be leveled in 
the same manner. It is a wise plan to check up the length- 
wise leveling again, as some little alteration may be neces- 
sary because of the effect of crosswise leveling. 

The planer will now be dead level both lengthwise and 
crosswise, and the only thing remaining to be done is to 
gee that all the wedges are supporting their share of the 
load. This can be done as follows: Place the level on the 
planer table identically the same as for crosswise leveling, 
and tighten the wedge on one side until the bubble moves 
very slightly; then tighten the other wedge until the bubble 
returns to its original position. Repeat this operation over 
each pair of wedges, and in this way it will be known that 
they are all tight. A planer leveled in this way will turn 
out. work which is absolutely flat, if care is exercised in 
setting up the job. 

Some castings, because of their construction, will be found 
to be high in the center when they come to be scraped, 
even if planed on a planer that is perfectly level. This 
can be overcome by raising the ends of the planer slightly. 
This is good practice in such cases, as a large bed can be 
scraped down much quicker if the surface plate bears 
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strongly on the ends. If the center of the planer is lower 
than the ends, the finished surface will be concave, and if 
the center is higher than the ends, a convex surface will 
result. The effect is that of a planer bed traveling on the 
are of a large circle, as in turning and boring. If the 
tool is on the outside of the circle, as indicated at e in the 
diagram A, the work will be convex, and if on the inside 
as at k it will be concave. 


Setting up the Work 


A few points on setting up machine tool beds, etc., for 
planing may be of interest. In planing beds of the box 
type construction, which are very stiff, the work should be 
supported at three points, as indicated at B. Pieces of gib 
steel, say, 144 by 1 by 4 inches, make excellent packing for 
this class of work. As the work is supported only at three 
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Methods of leveling Work on Planer Table 


points it is not twisted, but retains its true shape while 
being planed. It should also be set on the same three points 
for scraping. Rectangular pieces, which have previously 
been rough-planed, and which are not stiff enough to set 
on three points for fnishing, such as horizontal bor'ng mill 
and milling machine tables, can be supported at five or 
seven points, according to the length. 

This should be done as follows: First set the casting 
on three pieces of 14-inch gib steel, as indicated at B. 
Now procure some slightly tapered wedges, say cast-iron 
pieces about 1 inch wide by 4 inches long that have a taper 
of about 0.005 inch and are 14-inch thick in the center c 
the tapered sides. Next slip two of these wedges under 
the corners of the casting at the end that has only one 
support as shown at C. Just press them in lightly with the 
fingers until they feel tight. If either one is too loose, a 
piece of paper can be placed under it to make it tight. 

Now take a very fine level, one that is graduated so that 
the bubble will move one graduation, or about % inch, when 
a cigarette paper is placed under one end. Place this cross- 
wise of the casting, on the end where the wedges were 


MACHINERY 


March, 1923 


inserted. If the level is rather short, it is better to set it 


' on a straightedge that has a piece of paper under each 


end so that it will not rock on the center. (See diagram 
D.) 

Next read the level and notice the exact position the 
bubble takes in relation to the graduations. Now with a 
light hammer, tap one of the taper wedges until the bubble 
in the level moves very slightly; then tap the other wedge 
until the bubble returns to its original position. The cast- 
ing is now resting on five points without any distortion. 
If the work is long enough to warrant it, an additional: 
wedge may be placed under the center of each side, putting 
the level crosswise of the center and proceeding as before. 
This is the seven-point set-up. 

There are some parts of machine tools, like the platens 
on horizontal boring machines, etc., on which the top has 
to be finish-planed after the bottom has been scraped to fit 
the saddle. Of course it is necessary that the top be planed 
absolutely parallel with the scraped surface. On work of 
this kind it is advisable to have a fixture or set of blocks 
that can be clamped to the planer table and a finishing cut 
taken over them. When the work is placed on these blocks 
or fixture, the side that is then planed will be perfectly 
parallel with the scraped surface. When planing the blocks 
or fixture, the planer cross-rail should be raised sufficiently 
to allow the work to pass through without having to change 
the height of the cross-rail. 
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STANDARDIZATION OF ABBREVIATIONS 
AND SYMBOLS 


The American Engineering Standards Committee held a 
conference February 13 for the consideration of the stand- 
ardization of abbreviations and of the symbols used in engi- 
neering equations and formulas. The object of the confer- 
ence was to determine whether unification of engineering 
abbreviations and symbols should be undertaken, and the 
scope of such work. The need for the standardization of ab- 
breviations is emphasized by the existing confusion resulting 
from the variety of symbols used to designate the same 
thing, and the multiplicity of meanings of the same symbol 
applied to different things. The expression “pounds per 
square inch’ may be represented by at least half a dozen 
abbreviations. Some British journals use “h. p.” for high 
potential, whereas in the United States this symbol is gen- 
erally understood to mean horsepower. Whether or not the 
letters “‘h. p.” should be capitalized or hyphenated is a matter 
upon which the styles used by different journals and 
authors are not agreed. The symbol (”) may mean inches, 
seconds, or a quotation. Great confusion necessarily occurs 
when several symbols are used to designate the same thing, 


as in the cases mentioned. 
* * * 


INFORMATION ON STEEL TREATING 


The American Society for Steel Treating has decided to 
prepare, as a service to its members, loose-leaf data sheets 
relating to steel treating. These sheets will consist of 
tables, charts, and information for those interested in steel 
and its treatment. It is proposed to have these data sheets 
ultimately form a handbook that will have the same relation- 
ship to the steel-treating industry as the Society of Auto-— 
motive Engineers’ handbook has to the automotive industry. 
These fields are too specialized for extreme detailed treat- 
ment in regular engineering handbooks, which naturally 
must cover, in a broad manner, the entire machine-building 
or engineering field; and while the regular standard hand- 
books give a great deal of information relating to steel and 
its treatment, the American Society for Steel Treating be- 
lieves that for the specialist in the field a handbook devoted 
entirely to the problems met with by its members will be 
of considerable value. : 
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CALCULATIONS FOR DOVETAIL SLOTS 


By EDWARD HELLER 


Many of the mathematical problems with which the shop 
man or the draftsman has to deal, are of a nature that are 
not, generally speaking, difficult to solve. Nevertheless, in 
some cases there are certain intermediate steps that must 
not be overlooked or else the problem will appear difficult 
and even incapable of being solved. A problem of this 
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Fig. 1. Outline of Dovetail Slot with Rounded Corners 


nature is frequently encountered in laying out the outline 
of a dovetail slot when the top and the bottom corners are 
rounded, as shown in Fig. 1. In practically all cases, the 
known dimensions are W, w, A, and the two radii B and C. 
The angle to be found is z. 

The procedure is to deal with one side of the slot only, 
so that it is necessary to find D which equals (W—w) = 2. 
The conditions of the problem will alter the exact procedure 
followed in its solution, there being three distinct cases 
as follows: Case 1: When D is greater than B+C; Case 
2: When D equals B+C; and Case 3: When D is less than 
BC. ° 

The formulas and an example covering 
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0.375 X 2.1286 


H= = 0.9123 inch 


0.3875 + 0.50 


Sin ¢ = 0.375 + 0.9123 = 0.41105 
2= 24 degrees 16 minutes 15 seconds 
Adding y and 2, 


“= 27 degrees 38 minutes 14 seconds 


Case 2 


The solution of the problem when the conditions place it 
under Case 2, is the simplest of the three. Referring to 
the second diagram in Fig. 2, 


BE 
E=A—(B+(C) H= 
‘ B40 
Sin z=B+H Dias 


The conditions will be satisfied if we let A —3 inches, 
Bye 56) “inch: = 1 inch, and D=“% inch. Substituting 
these values in the equations for Case 2, 

E = 3 —(0.375 + 0.50) = 2.125 inches 
OB XxX 2.125 
en 
0.375 + 0.50 
Sin 2= 0.375 + 0.9107 = 0.41177 
“Z=2= 24 degrees 19 minutes 


Case 3 
The diagram for Case 3 in Fig. 2 indicates that the solu- 
tion of the problem when these conditions obtain is similar 
to that of Case 1. The same procedure is followed as in 
Case 1 and the same equations are derived, with the excep- 
tion of the two following, and these two differ only in that 
the values are reversed in order. 
F=(B+0C)—D and 
The conditions of this case will be satisfied if we let 
Av=— $y inches, 1B =— 86 inch/\C==14 =inch,,,and. WD == 34.) neh. 
Then by substituting the values in the equations for H, G, 
HA, y, and zg, given under Case 1, and in the two foregoing 
equations, we have: 
E = 3 —(0.375 + 0.50) = 2.125 inches 
F = (0.375 + 0.50) — 0.750 = 0.125 inch 
Tan y= 0.125 + 2.125 = 0.05882 
y = 3 degrees 21 minutes 59 seconds 


“=g—y 


each of these cases follow. 


Case 1 
Referring to the first diagram in Fig. 2, 
HE=A—(B+0C) F=D—(B+0) 
Tan y=F-+E G=VE4F 

The value of H in each case is found in the 
following manner: 

B: H=C: (G@—H) Then HC + BH = BG 
and 


BG 


qH= 
B+OC 
and | 
c=y+e2 
The conditions of Case 1 will be satisfied 
if we let 4=3 inches, B= % inch, C=% 
inch, and D=1 inch. Substituting these 
values in the foregoing equations, 
E = 3 — (0.375 + 0.50) = 2.125 inches 
F=1— (0.3875 + 0.50) = 0.125 inch 


Tan y = 0.125 + 2.125 — 0.05882 


B 
Also Sin. 2 = — 
H 


py 
y = 38 degrees 21 minutes 59 seconds 


G = y 2.125? + 0.125? = 2.1286 inches 


CASE II CASE III 
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Fig, 2, Diagrams used in calculating Angularity of Dovetail Slot 


G = V 2.125? + 0.125? = 2.1286 inches 


0.3875 X 2.1286 
HAH = ———————_ = 0.9123 inch 
0.375 + 0.50 
Sin 2 = 0.375 + 0.9123 = 0.41105 
z= 24 degrees 16 minutes 15 seconds 
Subtracting y from 2, 
wz = 20 degrees 54 minutes 16 seconds 
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Cutting Double Helical 


or Herringbone Gears 


By FRANKLIN D. JONES’ 


Application of Hobbing Machines of Single- and Double-hob Types—First of Two Articles 


either by hobbing, planing (using either a gear shaper 

or planer) or milling. In hobbing gears of this type, 
an ordinary machine designed tor cutting spur and helical 
gears may be used, or the work may be done on a special 
machine intended particularly for herringbone gears. If the 
planing process is employed, the teeth may be formed by a 
generating method, or a machine of the templet or form- 
copying type may be used. The two general methods of 
milling are by using end-mills and by using cutters of the 
disk type. 

Herringbone gears may be formed of one solid piece or 
of two half sections. When there are two sections these 
may be cut separately, the same as two single helical gears, 
and afterward bolted together so that the teeth of each 
section are either in alignment or staggered, as may be re- 
quired. When herringbone gears are made of one solid piece, 
the right- and left-hand teeth may also be directly opposite 
or offset an amount equal to one-half the circular pitch. 
These solid gears usually have a clearance space between 
the right- and left-hand tooth sections to provide room for 
the cutter, but the amount of clearance required varies for 
different methods of cutting; in fact, the method may be 
such that the clearance space is eliminated, the teeth ex- 
tending across the gear without a groove at the center. 

Herringbone gears, 
except very large 
sizes, are usually cut 
on an ordinary hob- 
bing machine de- 
signed for spur and 
helical gears. When 
this type of machine 
is used, the gear 
may be cut by finish- 
ing the teeth of one 
side and then turn- 
ing the gear over, or 
it may be held in 
one position for cut- 
ting both the right- 
and left-hand = sec- 
tions. Fig. 1 shows 
a hobbing machine 
cutting a herring- 
bone gear. A single- 
threaded right-hand 
hob is being used. 

According to a rule 
given in the article 
on generating helical 


[) see helical or herringbone gears may be produced 


Fig, 1. Cutting a Dounie Helical or Herringbone Gear on a Hobbing Machine 


gears in February MaAcHINERY, When a hob is the same 
hand as the gear to be cut, the hob is inclined from a hori- 
zontal position an amount equal to the difference between 
the he.ix angle of the gear (as measured from the axis) and 
the angle cf the hob, as measured from a piane perpendicular 
to its axis (tne “end angle’). Since the hob illustrated in 
Fig. 1 is right-hand and is cutting the right-hand section 
of the gear, it is set according to the rule just given. On the 
contrary, when a right-hand hob is used for cutting gear 
teeth which incline to the left (when the gear is viewed 
from an endwise position) the hob spindle is inclined from 
the horizontal an amount equal to the sum of the gear and 
hob angles, instead of the difference between these angles. 

Herringbone gears are usually cut to an angle of 23 de- 
grees. This angle is selected primarily to allow successive 
pinion teeth of gearing having an adequate face width, to 
overlap properly when the gearing is in mesh. This face 
width is usually about six times the circular pitch. Accord: 
ing to another rule, the minimum width of the active face 
should equal 16 divided by the diametral pitch. 

In using a single-threaded hob for cutting herringbone 
gears having an angle of, say, 23 degrees, it is necessary, 
of course, to incline the hob, since its angle is less than that 
of the gear. Sometimes a multiple-threaded hob is used; 
in that case, the hob angle is made to agree\with the gear, 
and the hob spindle 
is set at right angles 
to the axis of the 
gear. An example 
of the use of a mul- 
tiple-threaded hob 
corresponding to the 
angle of the gear be- 
ing cut is illustrated 
in” Fig. 2) * whieh 
shows a Newton ma- 
chine hobbing a her- 
ringbone pinion. It 
will be noted from 
the illustration that 
the hob spindle is set 
at right angles to the 
axis of the pinion. 

Several examples 
of hobbing herring- 
bone gears are illus- 
trated in Figs. 3 to 5, 
inclusive. The her- 
ringbone. pinions 
(Fig. 3) are formed 
integral with their 
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Fig. 2, Using Multiple-threaded Hob set at Right Angles to Axis of Gear 


shafts, and are used for rolling mills. These pinions have 22 
teeth which are staggered, the teeth on one side being oppo- 
site the spaces on the other. A cast-iron flanged sleeve 
-bolted to the work-table is used for holding the lower end 
of the pinion, and the long shaft projects into a pocket in 
the work-spindle. The gears are all cut on one side, and 
are then turned upside down for cutting the other side. A 
small finger or gage projecting above the cast-iron sleeve is 
used for locating the pinions after one side has been cut, 
in order to have the teeth on the opposite side offset or 
staggered properly and uniformly for each pinion. The pitch 
diameter of these pinions is 8 inches, and the angle 23 de- 
grees 33 minutes. The normal diametral pitch is 3, and the 
face width 15% inches. This work is done on a hobbing 
machine made by the Newark Gear Cutting Machine Co. 
Fig. 4 illustrates the cutting of herringbone gears formed 
of two sections, which are bolted together after cutting the 
teeth. This view shows 
a Gould & Eberhardt 
machine at the plant 
of Foote Bros. Gear & 
Machine Co., Chicago, 
Ill. These gears are 
made of steel, and have 
75 teeth of 2% diame- 
tral pitch, a 36-degree 
angle, and a face width 
of 3 inches. The cutting 
of a fairly large her- 
ringbone gear is shown 
ingeicoela eo. bas) Sear 
has a pitch diameter of 
approximately 85 in- 
ches, a face width of 21 
inches, and a_ tooth 
angle of 29 degrees 34 
minutes. The work 
was done in the plant 
of the Farrel Foundry 
& Machine Co., Ansonia, 
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Fig. 3. Cutting Herringbone Pinions that are Integral with their Shafts 


gear work is illustrated in Fig. 5, which shows another 
Gould & Eberhardt machine. This is one of the herringbone 
gears for reduction gearing used in conjunction with a 
steam turbine. These gears are made from steel forgings, 
and are 96 inches in diameter. Both sides of the gear are 
cut without changing its position on the machine, the hob 
being set at the correct angle first for one side and then 
for the other. One reason that herringbone gears are 
sometimes cut by first finishing the lower half and then 
turning the gear over is to keep the hob slide in a low and 
more rigid position on the column. 

The application of a method developed by the Newark 
Gear Cutting Machine Co., for which a patent is pending, 
is illustrated in Fig. 6, which shows the hobbing of a cast 
iron herringbone gear having 65 teeth of 4 diametral pitch. 
A single-threaded hob of small diameter is used, and this 
hob is designed to generate more perfectly formed teeth than 
are obtained with a 
multiple-threaded hob 
set in the zero position 
or at right angles to 
the axis of the work. 
It is claimed that this 
single-threaded hob set 
at the proper angle 
gives a full generating 
action. The hob is 
made of special form 
to secure the desired 
involute and pressure 
angle in the plane of 
rotation of the gear. 

This method is said 
to be rapid and accu- 
rate, and the gears op- 
erate satisfactorily just 
as they are cut by the 
machine, it being un- 
necessary to employ a 
running-in process us- 


Conn. ing sand or _ other 
An interesting ex-. abrasive. The width of 
ample of herringbone Fig. 4, Cutting Herringbone Gears formed of Two Sections the gap between the 
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Fig. 5, 


right- and left-hand sections is made just as narrow as 
the width specified by the American Gear Manufacturers’ 
Association for multiple-threaded hobs set in a zero position. 


Proportions of Herringbone Gear Teeth 


In designing herringbone gears, all calculations for pitch, 
helix angle, addendum, and dedendum are based ordinarily 
upon the diametral pitch in the plane of rotation of the 
gear. This method greatly simplifies the calculations, as 
compared with those required for helical gearing connecting 
shafts that are not parallel. In the latter case it is neces- 
sary to consider the normal pitch, since this must always 
be equal on both gear and pinion, whereas the 
circular pitch (measured in a plane perpendicular 
to the axis) may vary considerably. With her- 
ringbone gears the designer may disregard the 
normal pitch and proceed on a basis of diametral 
pitch obtained the same as for spur gears, or he 
may use the circular pitch. 

In cutting herringbone gears, however, the gear 
tooth calipers are set according to the normal 
thickness, and the hob (if designed to be set at 
an angle) is proportioned according to the normal 
pitch, the same as for other forms of helical gear- 
ing. If the axis of the gear and hob are at right 
angles (as for the Wuest method) the axial pitch 
of the hob equals the circular pitch of the gear. 

Assume that the gear is of 2 diametral pitch. 
Then the circular pitch equals 3.1416 + 2 = 1.5708, 
the same as for a spur gear, but the normal cir- 
cular pitch equals the circular pitch times the 
cosine of the helix angle. If this angle is 238 
degrees, then the normal circular pitch equals 
1.5708 X 0.9205 — 1.4459; hence, the normal tooth 
thickness along the pitch surface equals 1.4459 ~ 2 
= ().7229 inch. . 

Table 2, obtained from Gould & Eberhardt, gives 
normal pitches and tooth thicknesses for various 
diametral pitches, as well as other data for use 
in cutting and designing herringbone gears. This 
table is based on a helix angle of 23 degrees and 
a pressure angle of 20 degrees in the plane of 
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rotation of the gear. The addendum is equal to 
0.8 + diametral pitch; the dedendum equals 1 ~— 
diametral pitch; and the full depth of the tooth 
equals 1.8 + diametral pitch. 


Herringbone Gear Blank Diameters 


The outside diameter of a herringbone gear 
blank under normal conditions is found by adding 
1.6 to the number of teeth and dividing the sum 
by the diametral pitch. However, if the pinion 
is small, the diameter is increased to avoid under- 
cutting of the teeth. In this case, the outside 
diameter is first calculated in the usual manner; 
then an amount (depending upon the number of 
teeth and the diametrai pitch) is added to the 
diameter and a corresponding amount is sub. 
tracted from the gear, thus avoiding any change 
in the center distance.’ Table i, representing 
recommended practice of the American Gear Manu- 
facturers’ Association, shows the amounts to add 
to the pinion and subtract from the gear. This 
table covers pinions having seventeen teeth or less, 
and diametral pitches from 1 to 10. If two en- 
larged pinions must be run together, the center 
distance has to be increased by one-half the sum 
of the enlargement. Some manufacturers enlarge 
pinions having less than twenty-five teeth. In 
setting up the machine for cutting an enlarged 
pinion or a reduced gear, the hob is set according 
to the helix angle at the true pitch circle, the 
enlargement or reduction of the blank not being considered. 


Setting Gear after Cutting One Side 


The teeth on each side of a herringbone gear may occupy 
the same relative positions or be staggered, as previously 
mentioned. The diagram Fig. 7 illustrates a simple method 
(obtained from Gould & Eberhardt) of locating the gear 
relative to the hob after cutting one side. When one side 
is finished, a square is used, as indicated by the dot-and-dash 
lines, to transfer or project the top edges of the finished 
tooth to the uncut side of the gear blank. In other words, 
marks are made on the uncut side corresponding in location 
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Fig. 6. Application of a New Type cf Hob 
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TABLE 1. ENLARGEMENT FOR HERRINGBONE PINIONS 
Diametral Pitch 
No. of MMiAMen. |a 0 face ar ci, OF . Oh eee Nata a ta ‘ 
Tecth 10 8 | 6 J Nioress | 4 3% 3 ne El eee RR Wie aL Rs Nl RT 
E r fr = pa ; : | | | 
| nr haa ae ee Sa Se 
(fare 0.1181 0.1478 | 0.1976 | 0.2364 | 0.2954 0.3382 | 0.3938 0.4726 0.5906 0.6762 0.7882 0.9450 | 1.1810 
8 | 0.1064 0.1380 | 0.1782 | 0.2128 | 0.2662 0.3046 | 0.3548 0.4258 | 0.5322 0.6094 | 0.7102 | 0.8514 | 1.0640 
9 | 0.0947 0.1184 | 0.1586 | 0.1894 | 0.2368 0.2712 | 0.3158 0.38790 | 0.4736 0.5424 | 0.6322 | 0.7578 0.9471 
10 0.0830 0.1038 | 0.1392 0.1662 | 0.2076 0.2378 | 0.2768 0.38322 | 0.4152 0.4756 | 0.5542 0.6642 | 0.8302 
11 0.0713 0.0892 | 0.1196 0.1428 | 0.1784 0.2044 | 0.2378 0.2854 | 0.3568 0.4088 | 0.4762 0.5706 | 0.7132 
1 0.0596 0.0746 | 0.1002 0.1194 | 0.1492 0.1710 | 0.1988 0.2386 | 0.2982 0.3420 | 0.3982 0.4772 | 0.5962 
13 0.0479 0.0600 | 0.0806 0.0958 | 0.1200 0.1376 | 0.1598 0.1918 | 0.2398 0.2752 | 0.3202 0.3836 | 0.4792 
14 0.0362 0.0454 | 0.0612 0.0726 | 0.0906 0.1042 | 0.1208 0.1450 | 0.1812 0.2082 | 0.2424 0.2900 | 0.3623 
15 0.0245 0.0308 | 0.0416 | 0.0492 | 0.0614 0.0708 | 0.0818 0.0982 | 0.1228 0.1414 | 0.1644 0.1964 | 0.2453 
16 | 0.0128 0.0162 | 0.0222 0.0258 | 0.0322 | 0.0374 | 0.0428 0.0514 | 0.0642 0.0746 | 0.0864 0.1028 | 0.1283 
17 0.0011 0.0016 | 0.0026 | 0.0024 | 0.0028 0.0040 | 0.0038 0.0046 | 0.0058 0.0078 | 0.0084 | 0.0092 | 0.0113 
} aha | | Machinery 


to a finished tooth on the opposite side. Then, by disen- 
gaging the clutch on the index driving shaft, the work-table 
and gear blank can be rotated by hand in order to center 
the tooth marks in relation to the hob. Next, the machine 
is started, and a slight notch is cut all around the blank, 
after which the machine is stopped to check the location of 
the notches relative to the 
tooth marks. If additional 
adjustment is necessary, this. 
. can be made by moving the 
hob, using the cutter-adjust- 
ing device. If the teeth are 
to be staggered, the same pro- 
cedure is followed except thai 
a tooth space is centered on 
the uncut side instead of 
marks representing a tooth. 
Cutting Both Sections of Gear 
Simultaneously 

Some types of hobbing ma- 
chines designed for cutting 
herringbone gears are provi- 
ded with two hobs for cut- 
ting both sides at the same 
time. For instance, two hobs 
are used in conjunction with 
the Wuest method (originated 
in Switzerland). These hobs 
are located on opposite sides of the gear blank, and one 
cuts downward while the other cuts upward. Helical teeth 
are formed as the result of an accelerating or retarding 
motion imparted to the work-table and gear blank. 

Multiple-threaded hobs set at right angles to the axis of 
the gear are used, and these are so located relative to each 
other as to form staggered teeth. As these teeth are offset 
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Method of locating Gear Blank Relative to Hob after cutting 
One Side 


an amount equal to one-half the circular pitch, the tooth 
spaces of one side serve as clearance spaces for the hob 
cutting the opposite side when the inner ends of the teeth 
are being finished; consequently herringbone gears cut by 
this method do not require the wide clearance groove that 
is necessary for hobbing teeth that are in alignment. 

Fig. 9 shows a large mnia- 
chine of special design used 
at the plant of the Falk Cor- 
poration, Milwaukee, Wis., 
for cutting herringbone gears 
according to the Wuest 
method. This machine has a 
capacity for diameters up to 
16 feet 3 inches, face widths 
up to 6 feet, and diametral 
pitches up to %, although 
larger pitches have been cut. 
The massive heads or columns 
seen On opposite sides of the 
gear each support a_ hob. 
These heads are adjusted by 
power along the horizontal 
bed, to suit the diameter of 
the gear. Very accurate lead- 
screws are used for this ad- 
justment, and the heads are 
located by graduations on the 
bed, in conjunction with graduated dials on the lead-screws. 

Hach hob is carried by a counterweighted slide located 
on the vertical face of the head. While one hob feeds from 
the top of the gear downward, the other is feeding upward 
from the bottom toward the center; at the same time the 
work-table is given a slow rotary motion to generate teeth 
of the required helix angle. Change-gears in conjunction 
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TABLE 2. PROPORTIONS OF HERRINGBONE GEAR TEETH 


Miametral Circular Normal Thickness Working Total 
Pitch Pitch Circular of Tooth on Addendum Dedendum Clearance Depth of Height of 
Pitch Pitch Line Tooth Tooth 
1 3.14159 2.89183 1.44591 0.80000 1.00000 0.20000 1.60000 1.80000 
1.25 2.51327 2.31346 1.15673 0.64000 0.80000 0.16000 1.28000 1.44000 
1.50. 2.09439 1.92788 0.96394 0.53333 0.66666 | 0.13333 1.06666 1.19999 
1.75 1.79519 1.65247 0.82624 0.45714 OPNT14 2 0.11428 0.91428 1.02856 
2 1.57080 1.44592 0.72296 0.40000 0.50000 | 0.10000 0.80000 0.90000 
2.25 1.39262 1.28190 0.64095 | 0.35555 0.44444 0.08889 0.71110 0.79999 
2.50 1.25664 1.15674 0.57837 0.32000 0.40000 | 0.08000 0.64000 0.72000 
2.75 1.14240 1.05158 0.52579 0.29090 0.36363 | 0.07273 0.58180 0.65453 
3 1.04720 0.96394 0.48197 0.26667 0.33333, 5 | 0.06666 0.53334 0.60000 
3.50 0.89760 0.82624 0.41312 0.22857 0.28571 ~ | 0.05714 0.45714 0.51428 
4 0.78540 0.72296 0.36148 0.20000 | 0.25000 0.05000 0.40000 0.45000 
5 0.62832 0.57837 0.28918 0.16000 | 0.20000 0.04000 0.32000 0.36000 
6 0.52360 0.48197 0.24098 0.13333 0.16666 0.03333 0.26666 0.29999 
ff 0.44880 0.41312 0.20656 0.11428 0.14285 0.02857 0.22856 0.25713 
8 0.39270 0.36148 0.18074 0.10000 0.12500 0.02500 0.20000 0.22500 
9 0.34906 0.32131 0.16065 0.08889 00 Pa ba ak 0.02222 0.17778 0.20000 
10 0.31416 0.28918 0.14459 0.08000 0.10000 0.02000 0.16000 0.18000 
12 0.26180 0.24099 0.12049 0.06667 0.08333 | 0.01666 0.13334 0.15000 
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with a differential mech-. 
anism, control the rela- 
tion between the feed- 


ing movement of the 
hobs and the rotary 
motion of the work- 
table, in accordance 
with the helix angle 
and the number of 
teeth. 

Each hob is adjust- 
able relative to the 
work for cutting the 


teeth of each section in 
the proper alignment. 
A preliminary adjust- 
ment is first made for 
roughing; then, before 
taking the finishing cut, 
a gage is used to deter- 
mine whether or not 


additional adjustment 
is’ necessary. Hobs 
having stepped teeth 


for breaking up chips 
have been used succegss- 
fully for the roughing 


A : Fig. 8. 
cut on this machine. 


0Machines having Two Hobs Located on Same Side of Blank 


Two hobs located on the same side of the blank are used 
for cutting herringbone gears by the hobbing method de- 
veloped by the Fawcus Machine Co., Pittsburg, Pa. The 
arrangement of the hobs may be seen in Fig. 10, which 
shows a 48-inch machine. These hobs operate simultane- 
ously on both sections of the gear. Right- and left-hand 
multiple-threaded hobs are used, and these rotate in opposite 
directions. One hob begins at the top of the blank and feeds 
down to the clearance groove at the center, while the lower 
hob begins at this groove and feeds down to the bottom of 
the blank. 

As both of these hobs are located on the same side of the 
blank, and are cutting teeth that incline in opposite direc- 
tions, the helical teeth cannot be generated by imparting 
an accelerating or retarding motion to the work-table, as is 


Fig. 9, 
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Large Machine of the Type having Two Hobs for cutting Both Sections 
of a Herringbone Gear simultaneously 
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done with an ordinary 
helical gear-hobbing 
machine. In order to 
obtain helix angles of 
opposite inclination, a 
differential speed mech- 
anism is employed to 
retard the speed of one 
hob and. increase that 
of the other, relative to 
the feeding motion and 
at such a rate that the 
required helix angle is 
generated on both sides 
of the gear. 

Fig. 8 shows a 144- 
inch machine cutting a 
large ship transmission 
gear. The two hobs 
are mounted on a ver- 
tical slide. The bottom 
hob is not adjustable on 
this slide, but the top 
one is carried by an 
auxiliary slide which 
can be adjusted verti- | 
cally for varying the 
distance between the 
two hobs in accordance 
with the face width of the gear. As each hob feeds down- 
ward across the face of the gear blank, it cuts tooth grooves 
corresponding to its own helix angle, which is 23 degrees. 
The upper hob is retarded and the lower one accelerated 
just the right amount for generating teeth on the right- and 
left-hand sections of the gear having the 23-degree helix 
angle. The differential gearing through which this com- 
pensating movement is transmitted is located at the lower 
end of the vertical splined shafts B, which drive the hobs 
from each side of the machine. These differential gears 
are controlled by the saddle feed, and they serve to retard 
the right-hand hob an amount equivalent to the acceleration 
of the left-hand hob. This saddle feed, in turn, is controlled 
by change-gears. 

Motion is transmitted to the work-table of this machine 
through two splined shafts located on each side. These 
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Cutting Large Herringbone Gear on Machine having Capacity for Gears up to 16 Feet 3 Inches in Diameter 
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Fig. 10. 


Machine equipped with Two Hobs for cutting Right-and Left- 
hand Sections of a Herringbone Gear simultaneously 
shafts drive right- and left-hand worms, enclosed at A, on 
opposite sides of the table and engaging a large worm-gear 
on the table spindle. The hobs used on these machines 
have three, four, five, or six threads, and since the helix 
angle is 23 degrees for all of the hobs, the number of threads 
determines the hob diameter for each pitch. These pitches 
are restricted to standard diametral pitches, and one pair 
of right- and left-hand hobs will cut any number of teeth 
of that pitch. The hobs are the same as ordinary worm- 
gear hobs. 

The teeth on the herringbone gears cut on these machines 
converge at the center or occupy the same relative position 
on each side, instead of being staggered. These teeth are 
of short addendum involute form, having a 20-degree pres- 
sure angle and an addendum equal to 0.8 divided by the 
diametral pitch. The pitch diameters of the blanks are 
calculated in the same way as for diametral pitch spur 
gears. The hobbing type of machine is used for cutting 
gears of one diametral pitch and smaller. For larger 
pitches, gear planers are used, as explained in the next in- 


stallment of this series. 
* * * 


MOISTURE-RESISTANT COATINGS FOR WOOD 


Shrinking and swelling and internal stresses that cause 
warping and checking are brought about in wood by changes 
in the moisture content. Such changes are occurring con- 
tinually when wood is exposed to changing atmospheric 
conditions, and the only way to prevent or retard them is 
to protect the wood from the air with some moisture-resist- 
ant finish or coating. In order to determine the protection 
against moisture afforded by various coatings, a series of 
tests is being conducted by the U. S. Forest Service, at the 
Forest Products Laboratory, Madison, Wis. No coating or 
finish that is entirely moisture-proof has yet been dis- 
covered, but several have been found to be very effective. 

Linseed oil, although it is probably recommended more 
frequently than most of the other materials for moisture- 
proofing wood, was found in the absorption tests to be quite 
ineffective. Five coats of hot oil followed by two coats of 
floor wax failed to give any great protection. Oil paints 
form a film over wood, which is very durable even in ex- 
terior locations. Laboratory tests show, however, that such 
a film, although it may be continuous, does not prevent 
moisture changes in the wood. Graphite paints and spar 
varnish are about as effective as the ordinary oil paints 
with the heavier pigments. 

Among the best coverings were found to be aluminum-leaf 
coating developed at the Forest Products Laboratory par- 
ticularly for the protection of airplane propellers. Such a 
coating can best be applied to large unbroken surfaces. 


Some asphalt and pitch paints also have high moisture-_ 


resisting properties. 
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TREPANNING TOOL FOR CUTTING HOLES 
IN METAL PLATES 


By JOE V. ROMIG 


Boilermakers and sheet-metal workers are often called 
upon to cut large holes in metal plates. When the holes 
are too large to be drilled with an ordinary twist drill, a 
series of small holes can be drilled in a circle to remove 
most of the metal, after which the rough edges can be 
finished to a true circle. However, this method consumes 
considerable time. For such holes a trepanning type of tool 
can be used to advantage. A tool of this type designed 
to be used in a drill press is shown in the accompanying 
illustration. This tool has three or four teeth which are 
formed by removing sections of metal on the cylindrical 
part of a cup-shaped piece of tool steel A. The shank B is 
turned to size from a tough alloy steel. Usually, the shank 
is tapered to fit the spindle of the largest drill press avail- 
able, and is threaded at the lower end, which terminates 
in a flange, as shown. 

The shank is drilled and reamed to receive the tapered 
end of the pilot C, which is made of tool steel. A knock- 
out hole is provided to facilitate the removal of the pilot. 
The cutter A is made of tool steel, and the side walls are 
turned to a taper as shown. For small and medium sized 
tools, a taper of about 0.02 inch on each side of the teeth 
will usually give the best results. The closed end of the 
cup-shaped cutter is bored to fit the lower part of the 
shank B, and is held in place on the shank by a key D. A 
threaded nut H clamps the cutter against the flange on 
the lower end of shank B. The cutter is gashed for either 
three or four teeth, as desired; usually three teeth give 
satisfactory results. 

A very slight rake, as indicated by angle F, may be given 
to the front side of the teeth. If the rake angle is too 
great, however, the tool will have a tendency to dig in. 
For the same reason the clearance angle on the sides of 
the teeth should also be small. When the cutter is sharp- 
ened it is ground only on the front side of the-teeth. The 
height of each tooth should be accurately measured and care 
taken to keep all the teeth of a uniform height. With this 
type of tool one shank can be used for cutters of various 
diameters. Pilots of different diameters can also be em- 
ployed. In using the tool, a hole is first drilled through 
the sheet metal to receive the pilot C. 
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PROPER LOCATION OF DOWELS 


By FRANE W. CURTIS, Chief Engineer, Dowd Engineering Co. 


In attaching locating blocks or other accurately located 
units on a jig or fixture, dowels are generally used. Fre- 
quently the positions of the dowels, as specified by tha 
designer on the drawing, are not the best possible. Two 
examples of the use of dowels are shown in Fig. 1 at A and 
B. They are used in attaching locating blocks on a fixture, 
the blocks being held down by fillister-head screws. The 
position of the dowels at A only permits them to be placed 
apart a distance C. This location is not the best one, for 
they can be placed much further apart, as indicated at B, 
where they have a center-to-center distance D. The farther 
the dowels may be separated, the greater the accuracy 
obtainable. None but an inexperienced designer would space 
the dowels as indicated by the first example, but drawings 
of this sort are frequently seen. 


Machinery 


Fig. 1, Two Methods of locating Dowels, the One at B being Preferable 


At A in Fig. 2 is illustrated a case in which the dowels 
are placed too near the edges of the plate located by their 
use. The dowels are likely to break out the thin wall of 
metal between them and the edges of the block, or distort 
the piece where they are driven in. Dimension C should 
always be at least equal to the diameter of the dowel, and 
a little more than this is preferable. This is clearly illus- 
trated in example B, where dimensions D are somewhat 
greater than the dowel diameter. The sectional views illus- 
trate the importance of this point in design. 


Cases Where Only One Dowel is Needed 


It is not always necessary to use two dowels in locating 
a part, as one is sufficient in certain cases. In Fig. 3, at 
A, the bottom of a circular block C fits a recess D in the 
part to which the block is attached, and is held in place 
by three fillister-head screws and one dowel. As plate C 
fits the recess, it need only be prevented from turning, and 


F : 


S 


a 
IZ I 


Dw? 


Machinery 


Fig. 2. 


Diagrams showing how far Dowels should be located 
from the Edges of a Part 
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Fig, 3, Examples showing Cases where One Dowel is Sufficient to hold 


the Attached Part in the Proper Location 
therefore a single dowel answers the purpose. In this 
example, plate C is plain, but it might easily have a locat- 
ing groove that would need to be placed in a certain relation 
to some other part on the fixture, in which case a dowel 
would be necessary. 

In the example illustrated at B, a locating plate H fits a 
slot in part F. Plate £ is also fastened in place by means 
of fillister-head screws, while a single dowel is employed to 
establish the correct position on the part to which the plate 
is attached. Occasionally a part is made with a tongue that 
fits a groove or slot in the work, and in cases of this kind 
a single dowel also is sufficient. 

When a locating block is so placed that it must resist 
considerable pressure and possibly a certain amount of 
lifting action, the screws should be located so as to resist 
the lifting action, and the dowels employed to make the 
location positive. An example of this kind is presented 
at A in Fig. 4, where a plate C is used as a locater for the 
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Fig, 4. Case in which the Locating Block can be hardened when the 


Dowels are positioned as shown at B 
work D, the latter being held against the plate by means 
of pressure exerted through a thumb-screw. In this par- 
ticular instance, it would be much better to. place the 


_ dowels as shown at B, because the latter arrangement per- 


mits the block to be hardened at the point where the work 
makes contact so as to reduce wear. 


Drilling the Holes for the Dowels 


The method of providing holes for dowels in the part 
to be attached and the part to which it is fastened will 
now be briefly dealt with. At A, Fig. 5, is illustrated a 
case in which a block C is to be secured in a given position 
on the wall of a fixture D. The block is first located cor- 
rectly through the use of a micrometer. A C-clamp is then 
tightened on the parts, as shown, and the dowel-holes drilled. 
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Fig. 5. Method of drilling and reaming a Hole for a Dowel 


The drilling operation is succeeded by a reaming operation, 
as, shown at B, after which the dowels are driven into posi- 
tion. This arrangement permits drilling after hardening, 
provided the dowels are located like those shown at B, 
Fig. 4, and the hardening operation affects only that part 
of the piece in which the screws are placed, the holes for 
which can be drilled before hardening. 
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MILLING CAMS FOR A TEXTILE MACHINE 


A Leland-Gifford profile milling machine, changed over 
to perform a special groove-milling operation in racking 
cams for knitting machines, is shown in the accompanying 
illustration. This machine is used by the Leighton Machine 
Co., Manchester, N. H. The cams are of machine steel and 
have a groove in them that has four straight offsets or steps, 
‘each with a 3/16-inch throw. The cams are made both right- 
and left-hand, the grooves in opposite-hand cams. starting 
at opposite sides of the faces. The cams are about 2 inches 
in diameter and have a wide face, and there is a hole % inch 
diameter in them. One of these cams, with its groove rough- 
milled, may be seen lying on the machine table. 

The change in the milling machine consists of supplant- 
ing the regular machine table with a slide having a rack 
attached to the side and an auxiliary table which has a 
tongue and groove fit on the slide; the auxiliary table is 
held stationary by two tie-rods F, extending to the rear from 
each side. The table carries the device for supporting and 
rotating the cams during the milling of the groove. This 
mechanism consists of three journal boxes, two of which 
carry a 14-inch hollow spindle on which the master cam A 
is secured by dowel-pins. The hollow spindle 
has a 2-inch thrust collar, bearing against the 
journal box B, with which the work C comes 
in contact. This construction permits a %- 
inch shaft to be used to mount the work on, 
the shaft having its bearings in the hollow 
spindle at one end and in the end journal box 
D at the other. The 14-inch shaft is threaded 
at the end for a nut, by means of which the 
cam is clamped against the thrust collar. 

This spindle mounting is located directly 
in line with the vertical center of the follow- 
pin # and the milling cutter, and is held in 
this position by the side tie-rods previously 
mentioned. The work-carrying spindle is 
connected by spur gearing to the rack at- 
tached to the side of the slide so that by 
operating handle G the slide is moved and the 
work-spindle rotated. 

In performing this milling operation, the 
small shaft is first passed through the work 
into the hollow spindle and clamped against 
the thrust collar from the end. The cam is 
drilled on ‘the end to fit a dowel-pin on the 
thrust collar, which prevents slipping. The 
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drilling is done in a fixture, the spot for starting the cutter 
being drilled at the same time. The dowel-pin determines 
the position of the cam, as well as the starting point in re- 
lation to the master cam. In milling, the tool-head is low- 
ered to the correct depth, using a detent stop on the cross- 
head. One side of the groove is milled first, keeping the 
follow-pin against the master groove by means of a handle 
on shaft H, until the slide comes to a stop, which indicates 
the end of the slot. The position of the operator is such 
that he can operate both handles at the same time, revolving 
the work and feeding the cross-head along on the cross-rail 
when the 3/16-inch steps are reached. The head is moved 
over when the end of the master groove is reached, to mill 
the opposite side of the groove, and the direction of the slide 
is reversed. The tool-head is raised to free the work, and 
the nut on the work-holding shaft released. 

The machine has two tool-heads, one for the roughing tool 
and the other, J, for the finishing tool. A two-lip B & S 
stocking cutter is used for roughing, which leaves 0.005 inch 
stock on each side of the groove to be removed by finishing 
with a regular coarse-tooth high-speed B & S end-mill. The 
total tolerance on the width of this cam slot is 0.0005 inch. 
When the roughing operation on the cams has been com- 
pleted, the cross-head is simply moved over to perform the 
finishing operation. 

The master cam has two: grooves so that opposite-hand 
cams can be milled by simply changing its position 180 de- 
grees. To make this change, the slide is moved forward 
until the gear runs off the end of the rack; then the master 
cam can be. rotated freely by hand. The sides of the master 
groove and the end of the follow-pin are tapered so that 
compensation for wear can be made by simply locating the 
follow-pin deeper in the master groove. The gears are made 
in two parts to provide for taking up lost motion due to 
wear; that is, two narrow-face gears constitute the full- 
width gear, and these may be set with the teeth slightly 
staggered to permit adjustment as wear occurs. 


% B 


In the making of iron and steel, more power is required 
than in any other single industry. In 1904 this industry used 
2,900,000 horsepower; in 1914, over 4,000,000 horsepower; 
and in 1919, 5,630,000 horsepower. Of this power 18.4 per 
cent was supplied by electric motors in 1904; 36.7 per cent, 
in. 1914; and about 50 per cent in 1919. This great increase 
in the use of electric motors is an indication of the increase 
of electric motor drive, not only in the steel industry, but 
in all other industries. 
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Setting Up Polishing Wheels 


By BRADFORD H. DIVINE, President, Divine Bros. Co., Utica, N. Y., and President of the Metal 


Finishers’ Equipment Association 


wheels are given in detail because it is the lack of 

attention to apparently minor points that has been 
the cause of most of the difficulties met with in obtaining 
good results in polishing. Every new polishing wheel should 
be given from one to three coats of sizing, each coat being 
allowed to dry before the wheel is set up with abrasive 
and glue. The heads on polishing wheels are either rolled 
on or put on in paste form, and are known as “rolled heads” 
and “paste heads,” according to the method employed. 


lia following recommendations for treating polishing 


Applying Sizing by the Pan 
Method 

Compress polishing wheels 
having canvas, composition, 
or felt cushions, and also 
solid felt wheels, should pref- 
erably have the sizing ap- 
plied by the so-called ‘‘pan” 
method. To prepare the siz- 
ing, take the liquid glue al- 
ready prepared for the head- 
ing of the wheels and add 
three to five parts of hot 
water to one part of liquid 
glue, according to the con- 
sistency required. The sizing 
should be placed in a pan in 
which the wheel can be re- 
volved with the cushion sub- 
merged to any depth desired. 
The temperature of the sizing 
should be 140 degrees F., and 
that of the wheel 110 degrees 
F. The number of sizing 
coats to be applied depends 
upon the kind of face re- 
quired on the wheel. If a 
hard face is desired, more 
sizing is necessary than for 
one that is to be kept very soft and flexible. The sizing 
should be made a little thicker for each succeeding coat by 
adding the thicker heading glue, and each coat should be 
permitted to dry thoroughly before applying another. The 
second and third coats may be applied by the pan method 
or by brush. The wheel should then be placed on an arbor, 
and any uneven spots removed with sandpaper or pumice 
stone, care being taken not to gouge into the cushion of the 
wheel. After the sizing coats have been applied, one or 
more protective coats of heading glue of regular consistency 
should be brushed on, each coat being allowed to dry; then 
the wheel should be smoothed down, and the abrasive head 
put on, after which the wheel should set forty-eight hours. 
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Applying Sizing by the Brush Method 


Compress polishing wheels having leather or paper cush- 
ions, and polishing wheels made of glued or cemented can- 
vas or muslin, solid pressed paper, glued or cemented leather 
disks, solid leather, and leather-strapped wood wheels, may 
have the sizing applied with a brush. In this case the sizing 
may be somewhat thicker than when applied by the pan 
method. Each coat should be permitted to dry, and should 
be smoothed down before the succeeding coat is brushed 
on. Afterward the abrasive head is put on. Polishing 


wheels should be sized every time they are set up, but if 
the protective coats have not been removed, one or two 
coats are sufficient. 


Applying Rolled Heads 


Usually, for roughing and dry-fining, the roll method is 
used in setting up a wheel. When the wheel is set up by 
this means, one or two coats are all that is necessary. 
Two coats are generally applied when the abrasive is coarser 
than No. 60 grain, and one coat when the grain is finer. 

The abrasive should pref- 
erably be in a metal trough, 
long enough to permit the 
wheel to roll one complete 
turn init. The trough should 
be set on top of a steam coil 
or some other heating device 
so that the abrasive can be 
kept hot.. The temperature of 
the glue should be 150 degrees. 
F., of the abrasive 110 de- 
grees F., and of the wheels 110: 
degrees F. This will allow 
the glue to set properly. A 
cold wheel or abrasive will 
chill the glue, impair its 
strength and cause shrinkage 
cracks. The result will be a 
head that will not last. 

With the wheel mounted on 
a spindle, apply the glue with 
a brush as rapidly as possible, 
in a smooth uniform coat. 
Then take the wheel with the 
spindle and roll it in the 
abrasive, bearing down hard 
on both ends of the spindle so 
as to force as much abrasive 
into the film of glue as pos- 
sible. The wheel should not be pounded in the abrasive in 
an effort to obtain even distribution of the grain, as this: 
may throw the wheel out of balance. If the corners of the 
wheel are to be kept sharp, apply a liberal coat of glue to 
the sides as well as to the face, and roll it in the emery 
box cornerwise as well as on the face; for a very sharp 
corner, dress the head up on a wheel-dressing machine or 
lathe. : 

Trim off any superfluous abrasive and glue from the sides 
of the wheel and lay the wheel carefully on its side or hang 
it on a peg and allow the glue to set forty-eight hours be- 
fore using. This is important and should not be overlooked, 
because glue will not set properly for polishing in less than 
forty-eight hours. Nor should wheels be dried at any other 
than normal room temperature. Drying or setting cannot 
be forced by heating the wheels after the head has been 
applied. If two or more coats are to be applied, allow each 
coat to dry before applying the next one. 


Wheel-dressing Machine 


Applying Paste Heads 


Paste heads are used extensively for formed face wheels 
and for the finer grades of work where the wheels have to 
run true with the greatest precision possible. The formula 
for preparing, handling, and using glue varies with different 
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kinds of glue. One 
standard formula 
provides for add- 
ing two pounds of 
cold distilled water 
to one pound of dry 
ground glue. After 
this has soaked for 
three hours, bring 
it to a temperature 
of 150 degrees F. 
in the glue heater. 


When thoroughly 
melted, add one 
quart (about two 


pounds) OL Hot 
water, and pour into 
this slowly about 
six pounds of the 
abrasive to make 
a stiff paste. Stir 
constantly to pre. 
vent the abrasive 
from settling at the 
bottom. Allow the paste to cool just enough so that it can 
be applied to the wheel by the hands. (Other kinds of glue 
than that referred to in this formula may require more or 
less hot water and may take up more or less abrasive. ) 

For convenience have ready an ordinary enameled 
saucepan, wet the inside surface with warm water so that 
the paste will not adhere to it and pour -into it enough of 
the paste to head the wheel. Have the wheel ready, either 
on a wheel-dressing machine, Fig. 1, or on an arbor mounted 
on two rigid centers so that it will rotate true. Dip the 
hands into warm water, take a handful of the paste from 
the saucepan, hold it against the face of the wheel at the 
top, and then slowly rotate the top of the wheel in a direc- 
tion away from you, depositing the paste as evenly as pos- 
sible to a depth of about 3/16 inch. The application should 
be accomplished in one complete revolution of the wheel. 
When the wheel is ready for work, the thickness of the 
head of paste should be from 1/16 to 1g inch, the life of 
the head being proportional to the thickness. 

True down the surface by slowly rotating the wheel just 
one turn by hand against a flat piece of steel, if the face 
is to be flat. If the face of the wheel is specially formed 
to fit the contour of a shaped object, use a templet to fit 
this contour accurately. The steel and templet should be 
dipped in water before it is used, to prevent the glue from 
sticking to-it, and it should be held against the wheel 
rigidly in the tool-holder of the wheel-dressing machine 
or on a rigid tool-rest, if only the arbor and centers are 
used. Trim the surplus paste from the sides and edges 
of the wheel, and put the wheel in a drying rack to set 
forty-eight hours before using. 

A typical example of the use of paste heads on forming 
wheels for coarse work is the removing of flash from the 
handles of table knives and forks, which is a flexible grind- 
ing operation. For such work a grain as coarse as No. 36 
is used. As a general rule, however, paste heads are used 
for the finer grades of work where flour abrasives are used, 
although this also depends somewhat on the finish required. 
For glazing table knife blades, paste heads are set up to a 
thickness of about 3/16 inch. This head is broken up to 
give a proper flexibility. 

To “mellow” a wheel to obtain a soft cushion on a 
compress canvas or muslin wheel, after the wheel has first 
been set up with abrasive and glue, pound it thoroughly 
with a piece of 114-inch pipe about 2 feet long. The blows 
should land on the face of the wheel on about a 45-degree 
diagonal across the face, as shown in Fig. 2. Stand the 
wheel on the floor or something solid. and after going 
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Fig: 2, Method of pounding Polishing 
Wheel Face to soften the Cushion 
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around the wheel in one direction, reverse the position and 
go around in the other direction on the other diagonal. 
This will mellow the cushion to a depth of from ¥% inch in 
the harder density to 114 inches in the softer density wheels, 
according to the force of the blow. This pounding will not 
damage the wheel. The operation should be repeated each 
time the wheels are reset until the desired softness is per- 
manently secured, which requires from thirty to sixty days, 
depending on how much the wheels are in use. 


Setting up Oil and Grease Wheels 


In setting up wheels for oil or grease work, the cushion 
of the wheel should be given a coat of sizing on the sides 
to prevent the oil or grease from adhering to the sides of 
the wheels and working up underneath the abrasive and 
glue. Grease getting under the glue is frequently the cause 
of the abrasive head breaking out in spots. 


Cleaning and Reheading Used Wheels 


A practice that has long been followed in removing old 
heads of emery and other abrasives before recoating is to 
revolve the wheel on rollers running in water and soak off 
the glue, or remove it by scraping with an abrasive brick 
or applying mud. This practice is not recommended, and 
is particularly objectionable in the case of leather-covered 
wood wheels. Water impairs the usefulness of leather and 
swells the wood in leather-covered wheels, with the result 
that a wheel of this kind will warp and run out of true. 
The leather, when cleaned with an abrasive brick held in 
the hand, is likely to become uneven and the wheel useless. 
The general experience is that it is impossible to face a 
wheel true by using carborundum or other abrasive bricks 
held in the hand. 

Used wheels should be removed and mounted in a lathe 
or wheel-dressing machine, Fig. 1, a carborundum or other 
abrasive brick being employed for removing the old emery. 
The grit of the abrasive in the dressing tool should be 
about two sizes coarser than that to be removed from the 
wheel face. For example, in dressing a wheel faced with 
No. 60 emery, a No. 46 brick should be used. In using any 
means for removing 
emery from old 
wheels, the objec- 
tive striven for is 
a face that will 
run true, and it is 
not necessary to re- 
move all the old 
emery if the wheel 
can be kept square 
without so doing. 
After reducing the 
old wheel to a con- 
dition where it can 
be reheaded in the 


same manner as 
when new, the 
methods already 


outlined for the 
setting up of a new 
wheel may be used 
in applying the new 
wheel head. 

The fact should 
be constantly kept 
in mind that the 
wheel is merely 
the agent for car- 
rying the cutting 
material, which is 
the abrasive, and 
if the wheel itself, 
when new. is put 


Fig. 3. 


Machine used for balancing 
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into the condition necessary for the work and kept in that 
condition by proper care and with the proper outfit of tools 
tor handling it, all that remains to be done to that wheel 
is to dress off a light coat of the old abrasive and glue, 
down to the protective heads, and then reset it with a new 
heading. It is, however, difficult to impress these facts upon 
some polishers, for they are so used to the idea that all 
the abrasive must be removed and that the face of the 
wheel must be cut into to true up the wheel every so often, 
that they completely lose sight of the fact that it is pos- 
sible to set the wheel into condition and keep it there prac- 
tically forever, barring accidents. 

If the wheels should become oil-soaked, they can be restored 
to a condition like new by removing all the glue and emery 
on the wheel-dressing machine or lathe, and revolving the 
wheel in a pan of gasoline until thoroughly saturated. Then 
the grease can be squeezed out by slowly turning the wheel 
and firmly pressing a flat piece of wood or iron against the 
face. Several repetitions of this, followed by running the 
wheel at high speed on a buffing lathe or a wheel-dressing 
machine to dry it, should remove all the old grease and make 
the wheel practically new. 


Use of Arbor Press and Balancing Equipment 


Polishing wheels used on tapered arbors should be care- 
fully removed from the arbor on which they are mounted. 
They should never be driven off with a hammer or by 
pounding the end of the arbor on a block, for this batters 
the hub, ruins the taper, and throws the wheel out of true. 
With some forms of wheels this is especially likely to spring 
the wheeis out of true. For this work the use of a deep- 
throat arbor press is recommended so that the wheels may 
lie flat on the bed of the press, thus preventing injury to 
the polishing cushion. 

After the wheels have been set up and allowed to dry 
thoroughly, they should be returned to the polishing room 
and balanced in a good balancing machine. A satisfactory 


machine for this purpose is the type in which the shaft or ~ 


arbor of the part to be balanced rests on two pairs of disks 
mounted in ball bearings (see Fig. 3). The practice of 
tacking lead weights to the side of a wheel to bring it into 
balance is not satisfactory. This is dangerous, and many 
serious accidents have occurred from the lead flying off. 
The system of putting metal tubes through the wheels near 
the face for the reception of lead wire is better, safer, and 
insures greater accuracy. Balancing requires a great deal 
of time, and must be done by a man who is especially ex- 
perienced in this work. Accurate balance in polishing 
wheels is a necessity, because a wheel that is out of bal- 
ance cannot make smooth contact with the work. It will 
chatter, and fine work cannot be produced with it. 


* * * 


COMMON FALLACY IN THE CALCULATION 
OF EXTENSION SPRINGS 


By J. W. ROCKEFELLER, Jr. 
Manager, Spring Department, John Chatillon & Sons, New York 


In computing the maximum fiber stress in a_ helical 
spring due to an imposed load, the following formula, as 
set forth in a variety of forms in many handbooks, is often 
used for springs made from round wire or rod. 


WD 
Pe Gy 
0.4a5 
in which #=torsional fiber stress in pounds per square 


inch; 
W = imposed weight, in pounds; 
D==mean diameter of coil in inches; and 
d — diameter of wire in inches. 
The formula given above is an approximation deduced 


from the following general formula for fiber stress obtaining 
in torsion, 
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in which T —imposed torsional moment, in inch-pounds; 
R=radius of rod or wire; and 

J —polar moment of inertia of a cross-section 
through the rod or wire. 

While thé use of these formulas is permissible for the 
calculation of compression springs, it frequently happens 
that trouble results when the same basis is used for deter- 
mining the safe load of extension springs having a hook at 
one or both ends. The reason that the formulas should not 
be applied to extension springs having a hook is that, quite 
apart from the torsional fiber stress obtaining in every coil, 
there exists at the base of each hook a fiber stress due to 
combined bending and tension. The magnitude of this 
stress is more than twice that in the coils. A close ap- 
proximation of this stress may be made by using the fol- 
lowing formula: 

MR Ww 
eect (3) 
V A 
in which f = fiber stress due to bending and tension; 
M = bending moment, in inch-pounds, to which 


WD 
the hook is subjected tea 
2 


R= radius of wire, in inches; 
W = weight imposed, in pounds; 
J=moment of inertia of a cross-section of the 
wire about its neutral axis; and 
A = area of wire cross-section, in square inches. 

As a concrete example of the variation of Formulas two 
and three, consider the stresses in a spring made of 2-inch 
diameter wire, having a mean coil diameter of 6 inches, and 
supporting a load of 10,000 pounds. 

The torsional fiber stress in the coils, by Formula (2) is: 


30,000 X 1 


F= = 19,100 pounds per square inch. 


1.5708 
The fiber stress at the base of the hooks, by Formula 
(iiss 
30,000 xX 1 10,000 : 


f= ———_ + = 41,380 pounds per square inch 
0.7854 3.1416 


* * 


INVESTIGATION OF GAGE STEELS 


The Gage Steel Committee of the Bureau of Standards is 
investigating three important problems in regard to the 
improvement of steel for gages, namely, resistance to wear, 
dimensional changes due to hardening, and time changes. As 
yet the investigation of'the wearing qualities of gage steels 
has been confined to a study of the apparatus used for this 
work, and to the improvement of this apparatus so that all 
factors can be controlled in order to insure uniform stand- 
ardized test conditions. 

In testing for dimensional changes due to hardening, it 
was found that surface oxidation may easily result in a 
scale forming which causes a greater change in size than is 
expected. If the scale is removed, some metal is lost and 
the change recorded is less than that due to hardening. Thus 
the changes due to hardening may be completely hidden 
by the scaling effect. However, by allowing illuminating gas 
to flow into the furnace at a rate just sufficient to burn the 
air leaking in, oxidation is prevented. 

The specimens on test are now being held and measured 
occasionally for dimensional changes due to time. Treat- 
ments are also planned to bring out the significant facts in 
relation to ageing. Sufficient time has not yet elapsed to 
permit any conclusions to be drawn. The complete report 
(known as Third Progress Report) may be obtained from 
the Gage Steel Committee, Bureau of Standards, Washington. 
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DIFFERENTIAL MECHANISM FOR LARGE 
SPEED REDUCTION 


In machine design large reductions in speed are often 
obtained by the use of a differential mechanism, especially 
when the reducing unit must occupy a comparatively small 
amount of space. A differential mechanism in which a 
reduction of 840 to 1 is secured by using only two spur 
gears, two worms, two worm-wheels, two bevel gears, two 
bevel pinions and a yoke, is shown in the accompanying 
illustration. The reduction ratio of this gearing may be 
altered to suit conditions by simply varying the number of 
teeth in the two spur gears. Dimension X is approximately 
7144 inches on this particular lay-out. 

Spur gear A is the driving member of the differential 
unit. It is mounted on the same shaft as worm (C, and 
through these two parts drives worm-wheel FE. Gear A also 
meshes with gear B, and thus drives a shaft running par- 


Cc 


" | 
0.6667 LINEAR PITCH iD 


allel to that on which it is mounted. On the second shaft 
is a worm D by means of which power is transmitted to 
worm-wheel F. Gears A and B revolve in opposite direc- 
tions, and as the thread of both worms is right-hand, worm- 
wheels # and F also rotate in opposite directions. Pinned 
to the adjacent sides of the two worm-wheels are bevel 
gears G, which, together with their respective worm-wheels, 
are free to turn on the driven shaft. These bevel gears 
mesh with two idler pinions on studs at opposite ends of 
driving yoke J, which is pinned to the driven shaft. The 
idler pinions are held on the studs by means of screws. 
The large reduction obtained by this unit is due to giving 
spur gear B five more teeth than gear A. As a consequence, 
gear B makes only 30/35 revolution per revolution of gear A. 
The ratio of each set of worm-gearing is 60 to 1, and so 
for each revolution of gear A, worm-wheel # makes 1/60 
revolution. The 30/35 revolution imparted to gear B at 
the same time causes worm-wheel F to turn 1/70 revolution 


Geared Mechanism for obtaining a Speed 
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in the opposite direction to that in which worm-wheel £Z is 
revolved. Because of the two worm-wheels revolving in 
opposite directions, the result on yoke J is the same as if 
worm-wheel F were held stationary and worm-wheel EF were 
moved the difference between 1/60 and 1/70 revolution. 
This would mean a forward movement of worm-wheel # of 
1/420 revolution. 

As the center of driving yoke J is located half way be- 
tween bevel gears G, the actual movement of the yoke per 
revolution of gear A will be only one-half the difference 
between the forward and backward movements of the two 
worm-wheels, or 1/840 revolution. This can be easily proved 
by constructing a triangle as shown at Y, in which the 
line adjacent to angle LZ represents the pitch diameter of 
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drawing-board. The construction of the device is such that 
the T-square is held in contact with the side of the board, 
thus insuring accuracy in the parallelism of all lines drawn 
along the guiding edge of the T-square blade. 

While the general construction of the device is shown 
quite clearly in the illustration, there are a few points that 
may require a brief explanation. The left-hand edge of the 
drawing-board A is recessed to receive the guide strip B and 
the adjacent strip D, which is slightly tapered. Both strips 
B and D are made from sheet brass or aluminum 0.125 inch 
thick, and are set into recesses so that they are flush with 
the top of the board. The steel scale slides between pieces 
Band D. The tapered strip D is adjusted so that the scale 
can be moved up or down by the fingers without any per- 
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pinions H, and the length of the opposite side equals the 
distance that a point on the pitch circle of the bevel gear on 
worm-wheel # would move during 1/420 revolution. Then if 
the adjacent side is bisected and a perpendicular is erected 
at that point, the length of the perpendicular will be one- 
half the length of the opposite side of the triangle; this per- 
pendicular line will equal the distance a point on the center 
line of the yoke, located from the center of the driven shaft 
a distance equal to the pitch radius of bevel gears G, will 
move during the movement of the bevel gear on worm-wheel 
#. This yoke movement equals 1/840 revolution. 
Fitchburg, Mass. E. E. Lakso 


DRAFTING DEVICE 


A drafting device that can be made in sizes especially 
suited to the needs of the field engineer or in larger sizes 
adapted for general use in the drafting-room is shown in 
the accompanying illustration. The T-square can be moved 
up and down freely and can be readily detached from the 


ceptible side motion. Scales H and J for a small or medium 
size outfit may be the regular Brown & Sharpe 6-inch size, 
11/16 inch wide, and 0.050 inch thick. Longer scales should 
be employed for outfits of larger sizes. The position of the 
scales can be changed in the grooves, so that %- and 1/16- 
inch or 1/32- and 1/64-inch graduations will be in the work- 
ing position. Metric scales can also be used when necessary. 

A recess 11/16 inch wide and 0.050 inch deep is cut in 
the T-square blade to receive scale J. This scale must slide 
freely without any side play and it must be flush with 
the top of the T-square blade. A spring K adjusted to the 
proper tension holds this scale in place to prevent it from 
being accidentally moved in the groove. 

A slot 1/16-inch deep at the right-hand end of the draw- 
ing-board receives the T-square retainer guide M. This 
guide is made from square, cold-rolled steel or brass rod, 
and has a vee planed in one side to form a track for the 
two rolls P. The guide M is slotted in two places to allow 
it to be extended two inches below the lower edge of the 
board when lines are to be drawn close to this edge. The 
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rolls P of the T-square retainer are held in position by 
screws Q, and the required tension is obtained by means of 
the two helical springs S. 

The triangle Y is of unusual design, being made square, 
so that all of the four sides can be used, and cut out in the 


center to provide pencil guiding edges located at angles of 


45, 30, and 60 degrees with the edge of the T-square blade. 
This triangle can be made from vulcanite or any suitable 
composition, and should be about 0.1 inch thicker than 
the blade of the T-square so that the two indicators Z, which 
are made from the same material, will slide over the top 
ot the blade. These indicators are fastened to the triangle 
by means of four small screws or rivets. The working edges 
of these indicators, as well as the edge of the T-square at £, 
are beveled to facilitate the setting of the T-square and 
triangle by means of the graduated scales. A small mag- 
nifying glass F may be fastened to the head of the T-square 
as shown, so that it can be swung into position over the 
beveled parts EH when accurate location of the T-square 


blade is necessary. 
Bridgeport, Conn. B. R. Wicks 


MAKING AND USING A PRICK-PUNCH 
INDICATOR 


Great care is required in laying out drill jigs, templets, 
etc., when the accurate spacing of holes.is necessary. While 
the button system of locating holes is used by nearly all 
toolmakers when very accurate results are required, the 
method is a slow and tiresome one. Accurately spaced 
prick-punch marks can often be used to locate holes. This 
method is quicker than the button method, and for certain 
classes of work will give sufficiently accurate results. Di- 
viders are sometimes used to check the accuracy of prick- 
punch lay-outs, but this permits a chance for inaccuracies to 
develop, particularly when springy dividers are used. 

The prick-punch indicator described in this article will 
enable anyone to lay out accurately and check for accuracy 
any common prick-punch lay-out. The design of the indi- 
eator is such that it can be used with the ordinary type 
of metal beam dividers. A special head B of the same 
general dimensions as the end head of the beam dividers 
is made up as shown in Fig. 2. The screw portion of the 
head is made considerably longer than on the regular divider 
point, and on the tsp of this extended screw is located the 
graduated head A of the instrument. An indicator needle 
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ENLARGED VIEW 
SECTICN X-x 
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Fig. 2, Prick-punch Indicator 


C made of thin steel spring stock and terminating in a 
rounded point D, as shown in the enlarged sectional view 
in the lower right-hand corner of the illustration, is attached 
to head B by the small screw E. Screw E serves as a pivot 
for needle C. The foot or end of the needle should be made 
to the exact shape shown in the enlarged view. If a pointed 
end were used instead of a rounded one, inaccuracies would 
occur, 

The graduated head A has two small pins F in the ends 
of the head segments, which limit the travel of the needle 
point. The head is graduated in ten divisions on each side 
of the zero line, the length of the needle and the position of 
the pivot screw H# being such that each graduation represents 
a movement of 0.001 inch at the point where the foot D 
is in contact with the prick-punch mark. A piece of music 
wire G is fastened to part B for the purpose of centralizing 
needle C so that its indicating point will normally rest 
on the zero mark. 

The importance of carefully forming the foot D to the 
shape indicated cannot be over-emphasized. As most tool- 
makers and machinists grind their prick-punches to an 
included angle of 60 degrees or more, the 
angle of the foot must be somewhat less. An 
angle of 50 degrees is about right for use in 
prick marks made with a punch ground to 
the usual 60-degree angle. The rounded or 
spherical end of foot D allows this member 
to bear on all sides of the prick-punch mark 
and not on the bottom. 

In Fig. 3, the indicator is shown in position 
for checking the distance between prick-punch 
marks H and J. The indicator can also be 
used to check the spacing of the six prick- 
punch marks shown. For instance the dis- 
tance between prick marks H and K can be 
checked, the same as the distance between 
prick marks H and J. 

Two methods can be used in setting the 
fixed and the indicating points to check 4 
given dimension. One is to make a special 
setting tool from a 12-inch length of square 
key stock. This piece of stock is fitted with 
a fixed and a sliding head, as shown in the 
upper view of Fig. 1. Both the fixed and the 
sliding head have accurate centers M in which 
the fixed and indicating points of the indi- 
cator are placed in making a setting. The 
centers M in the blocks are so located that 
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44 inch must be added to the reading of the inside microm- 
eter P to obtain the exact dimension N. An ordinary steel 
scale can, of course, be used in place of the inside microm- 
eter when a high degree of accuracy is not required. 
Another method of setting the indicator is to use two 
%-inch square tool-steel blocks such as shown at R in the 
lower view of Fig. 1 in conjunction with a vernier caliper 
S. The sum of 4% inch must, of course, be added to the 
vernier reading to obtain the actual distance 7 between the 
two prick-punch marks in the blocks clamped to the meas: 
uring ends of the micrometer. The prick-punched lay-out 
which has been checked with an indicator as described, is 
accurately located on the faceplate of the lathe for drilling 
and boring by employing the ordinary type of center indi- 
cator. When the needle of the center indicator shows no 
movement, the workman can be assured that the piece is 
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Fig. 3. Method of checking Spacing between Prick-punch Marks . 


accurately centered for drilling. This type of indicator 
eliminates the necessity for drilling and tapping small holes 
previous to the regular drilling operation, as is necessary 
when the button method is employed. ‘ 


Allentown, Pa. Jor V. Romie 


THE USE OF PHOTOSTAT PRINTS 


A mistaken idea regarding the cost of photostat prints 
seems to be prevalent in many drafting-rooms and engi- 
neering departments. The opinion seems to be quite 
general that the photostat method of copying such matter 
as cannot be readily blueprinted is in use only by the 
Government and large corporations. There is no doubt that 
the photostat process is invaluable for making copies from 
pages of catalogues and untraced drawings. In the writer’s 
opinion, however, the greatest value of this process in 
industrial work is in making standard size reproductions 
of large or assorted sizes of drawings. Photostat prints, 
thus made to some standard size, can be readily bound or 
conveniently carried in loose-leaf form. 

During the war a certain firm regularly made more than 
100 photostat prints daily. These prints were all 18 by 12 
inches in size, and the average cost was from ten to fifteen 
cents each. At the time these prints were made the chemi- 
cals used in the photostat process were high in price, but 
the cost is somewhat lower now, and even though the cost 
of photostat prints is still somewhat higher than that of 
blueprints, the advantages of the former process as stated 
in the preceding will in many cases more than offset the 
difference in cost. S. N. Bacon 


STARTING AND STOPPING DEVICE 


It is an easy matter to provide a means of stopping a 
machine with its own power by the use of a cam or some 
similar mechanical device, but it is a more difficult problem 
to design a device that will automatically stop a machine 
and start it again so that it is only momentarily brought 
to a full stop. With the usual type of device designed sim- 
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ply to shut off the power, there is no stored up energy that 
can be utilized to start the machine again without atten- 
tion on the part of the operator. In the accompanying illus- 
tration is shown a simple and efficient device for shutting 
off the power momentarily in a purely automatic manner. 

The shaft A is a part of the machine that rotates while 
the machine is in operation. When it is desired to stop 
the motive power, latch B is moved to the left, pivoting 
about pin P. The machine is started again. by moving 
latch B back to the right-hand position. The problem is to 
provide a means of throwing latch B to the left or stopping 
position and then back again to the running position with- 
aut attention on the part of the operator. The latch can 
be readily moved to the left by means of a cam, such as 
shown at C, but the instant that the cam has so acted the 
machine will stop, and the cam will be left in such a 
position that the lever cannot be moved back to the starting 
position, either through the action of a spring, such as 
shown at D, or by other means. 

To overcome this difficulty, shaft A was provided with 2 
flange member £ secured by the pin FF. The cam member 0 
is free to turn on shaft A, but its movement relative to 
flange EH is limited by two pins G and H, which are driven 
into flange HZ and allowed to project through the slots J and 
K in the cam member. On the cam member is a stud L 
to which is secured one end of a spring M, the other end 
being secured to some part of the machine. < 
_ When shaft A travels in the direction indicated by the 
arrow, the flange H# will drive the cam member C in the 
same direction. As the pin Z reaches its highest point and 
begins its descent, it will act against the pressure exerted 
by spring VM until the instant that pin Z passes a vertical 
line through the center of the shaft. At this point spring 
M will accelerate the movement of the cam member and not 
only push lever B to the left, thus bringing the machine 
to a stop, but will also carry the point of the cam past the 


M achtnery 


Automatic Starting and Stopping Device 


roller N, so that lever B will be returned to its original 
position by the action of spring D. The machine will thus 
be started automatically after having been stopped for an 
instant. 


Poughkeepsie, N. Y. J. J. THOMPSON 


* * 


The production of alloy steel increased almost tenfold 
between 1909 and 1920. In 1909 the total production of 
alloy steel was 181,000 gross tons, while in 1920 it was 
1,660,000 gross tons. The production fell off in 1921 due 
to the: industrial depression, but it is of interest to note 
that it did not fall off quite as much, proportionately, as 
the total tonnage of all classes of steel. From 1918 to 1921, 
inclusive, the production of alloy steels averaged about 4 
per cent of the total steel production of the country. In 
1909, it was only 0.75 per cent. 


frequently used with the abbreviation of company. 
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Questions and Answers 


WAVY LINES IN DIES 


J. H. B—What would be the simplest way of cutting 
wavy lines in dies for postage stamp cancellation machines 
to produce a wavy canceling line on the stamp and envelope? 


PROPER SUBJECT MATTER FOR A 
TRADEMARK 


S. E. E. Co.—Will you please tell me what constitutes a 
proper subject matter for a U. S. trademark? 


ANSWERED BY GLENN B. HARRIS, YONKERS, N. Y. 


‘A trademark is an arbitrary sign, word, or symbol used 
to distinguish one manufacturer’s product from that of 
another, and to impress a particular article on the mind of 
the public. A trademark must not in any way be descrip- 
tive of the product nor should it be in the least deceptive. 
For instance, if a trademark for a soap were claimed on 
the word “Magnetic,” the claim would be rejected on two 
grounds. First, because soap could not be magnetic, and 
so the word would be deceptive and misleading, and second, 
because the term would be descriptive if correctly employed. 
A proper name, geographical term, or the name of cities, 
etc., also cannot be used as trademarks. 

The first letters in the words of a company’s name are 
In your 
case the coined word ‘“Seeco” would result, and as this 
word is arbitrary and meaningless, it would be proper sub- 
ject matter for a trademark, provided it had not been used 
by another prior to your adoption and use of it. 


HORSEPOWER TRANSMITTED BY WORM 
GEARING 


Ss. D. J—What general rule or formula is used for deter- 
mining the horsepower transmitted by worm-gearing and 
to what extent, if any, is the power-transmitting capacity 
affected by the number of threads on the worm? 


In determining the allowable load for worm-gearing, the 


- danger of overheating and of abrasion are usually of greater 


importance than the strength, because if the gearing is so 
proportioned as to prevent abrasion and overheating, the 
strength will ordinarily be greater than is required merely 
to withstand the stresses due to the load. Overheating is 
the cause of most worm-gear failures. It indicates that the 
frictional loss is so great that the heat is generated faster 
than it can be dissipated; consequently the action of the 
lubricant becomes less effective as the temperature rises, 
which, in turn, causes a further increase in frictional re- 
sistance. Finally, the oil film between the surfaces and 
contact is no longer maintained and abrasion begins. It is 
evident that there is less danger of overheating and abrasion 
with lower velocities and intermittent service, and also when 
a lubricant of good quality is used. 

In designing worm drives, the worm diameter should be 
as small as possible to reduce the velocity. If the worm 
diameter is unnecessarily large, the gearing may become 
hot and start to cut. Another important point is to use 
@ multiple-threaded worm in preference to a single-threaded 
worm whenever conditions permit, to increase efficiency. 

For determining the power that worm-gearing will trans- 
mit without danger of excessive heating or abrasion, the 
Foote Bros. Gear & Machine Co. recommends the use of 


_the Lewis formula for spur gears, the calculations being 


based on the velocity of the worm-gear. For instance, when 


using the formula for spur gears given on page 202 of 
November MacHInery, aS Formula (2), in the article ‘“Me- 
chanical Transmission of Power,” insert the velocity of the 
worm-gear in feet per minute, its diametral pitch, and face 
width. This width, as measured along the pitch circle may 
be determined as follows: Multiply the pitch radius of the 
worm by a value L (see the table on page 62 of MACHINERY’S 
HANDBOOK) corresponding to the face angle of the worm- 
wheel. 

It will be noted that the application of the Lewis spur 
gear formula to worm-gearing does not allow for the kind 
of worm used, that is, whether it is single- or multiple- 
threaded. There is, however, an increase in the efficiency 
of worm-gearing as the helix angle of the worm-thread is 
increased, although this does not amount to much for angles 
larger than 25 or 30 degrees. If the coefficient of friction 
is, say, 0.040 and the helix angle of the worm is 10 degrees, 
the efficiency will be about 0.81 per cent, whereas if the 
helix angle is increased to 20 degrees, the efficiency will 
be about 0.89 per cent. The frictional loss per single revo- 
lution of a single-threaded worm will be about the same 
as for a double-threaded worm, but since the latter rotates 
the worm-wheel at twice the velocity, double the power 
may be transmitted for approximately the same frictional 
loss, thus increasing the efficiency. 

In actual practice, the gain through the use of multiple 
threaded worms, as compared with single threads, varies 
according to the helix angles, as previously intimated, and 
differences in efficiency are also much less for the lower co- 
efficients of friction. The latter, in turn, vary according 
to the quality of lubrication, and the mechanical excellence 
of the gearing or the grade of workmanship. These factors 
are subject to considerable variation, but since their effect 
on the amount of power transmitted (under average condi- 
tions regarding helix angles and lubrication), would not be 
excessive, the helix angle of the thread and the theoretical 
efficiency of the gearing are disregarded, in order to make 
use of the comparatively simple Lewis formula. Moreover, 
this formula as applied to worm-gearing provides a margin 
of safety which covers all reasonable variations in practice. 
Thus, the power-transmitting capacity obtained by this 
formula applies to single-threaded worms having at least 
adequate grease lubrication. Consequently, any increase of 
efficiency due to the use of a multiple-threaded worm and 
possible oil bath lubrication simply provides an overload 
capacity or a greater factor of safety than allowed for by 
the formula. 

Frequently the safe working load on the teeth is desired 
rather than the horsepower that may be transmitted. The 
working load may be determined by multiplying the number 
of horsepower (as obtained by the Lewis formula) by 33,000 
and dividing the product by the velocity of the worm-wheel 
in feet per minute. 

The efficiency of worm-gearing (neglecting bearing losses) 
may be obtained accurately enough for practical purposes 
by dividing the lead by the lead plus the product of the 
coefficient of friction and the pitch circumference of the 
worm. The efficiency may also be obtained by dividing the 
tangent of the helix angle (measured perpendicular to the 
axis of the worm) by the tangent of the helix angle plus 
the coefficient of friction. 

When the coefficient of friction equals the tangent of the 
helix angle, the gearing is self-locking and the worm can- 
not be rotated by the wheel. Owing to friction in the 
bearings, the gearing might be non-reversible or self-lock- 
ing for larger helix angles than indicated by this rule. 
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Economics of the Machine Tool Industry’ 


By ERNEST F. DUBRUL, General Manager, National Machine Tool Builders’ Association 


had to apply most of their muscle power to producing 

food, shelter, and clothing, and so did not have much 
time to produce comforts or luxuries. About 1760 began the 
series of great industrial inventions that changed hand in- 
dustry into machine industry. While these inventions in- 
creased the supply of manufactured goods, food production 
continued to require mainly muscle power for another 
eighty years, until McCormick’s inventions supplanted, by 
mechanical appliances, the muscle power and skill of many 
agricultural laborers. One man thereafter could raise food 
for many besides himself and his family, surplus labor was 
released from farming, and manufacturing began to grow 
rapidly. Increasing efficiency of farm machinery will con- 
tinue to release more men from the necessity of. raising 
food, and allow them to earn better livings working in fac- 
tories than they could earn on less productive farms. 

An impression of the rapid growth in productivity may be 
obtained from a comparison of the estimated value of 
manufactures, which in 1812 was $170,000,000 for the United 
States, whereas in 1919 it was over $62,000,000,000. Of this 
total, nearly one billion represented industrial or shop ma- 
chinery alone, not counting electrical equipment, automotive 
or other vehicles, tractors, agricultural machinery, railway 
cars, and locomotives. Of the industrial machinery, machine 
tools form the largest class, which is about twice as large 
in value as the next largest class—textile machinery. 


Pix many centuries even the most progressive nations 


Basic Position of Machine Tool Industry 


Because the blacksmith made the tools for all the other 
workers who built the temple of Solomon, the legend is that 
King Solomon honored the blacksmith above all the other 
workers. The modern machine tool builder now stands 
in that blacksmith’s place, producing the master tools 
for all other crafts. 

In the following an outline picture will be given of 
the machine tool industry, by an analysis of the statistics 
of the census of manufacture of 1919. First, let us see 
how the shops that make the master tools compare in 
relative size with all the factories that make all the goods 
the country produces. The census gives the number of 
establishments, capital employed, value of the product, 
costs of material, fuel, power, wages, salaries, contract 
work, rents, taxes, number of wage-earners, and number 
of salaried employes.’ 


Analysis of Census Figures 


By analyzing the figures of the census we find that the 
average machine tool shop is about four times as large 
as the average factory of all -industries as judged by the 
items of capital, number of wage-earners, added value, 
wages and salaries. As to material used, however, the 
figures are more moderate, because the machine tool builder 
takes relatively crude material, and with skilled labor and 
inventive brains transforms it into a product of high utility 
and value. 

The size of his shop shows the machine tool man to be a 
good manager, and other things confirm this. He paid his 
men better than the average factory employe was paid else- 
where, but his salary roll was considerably less in propor- 
tion, and the number of supervising personnel is also pro- 
portionately smaller. While salaries formed 27.3 per cent 
of the payroll of the average shop, they are only 21 per 
cent of the payroll of the machine tool shop. 


*Abstract of a paper read before the Philadelphia Section of the Ameri- 
ean Society of Mechanical Engineers, February 27, 1923. 


The item of value added by manufacturing processes is 
the index of manufacturing activity. This item excludes . 
the value of the material from the total value. The manu- 
facturer’s function is to convert material into finished 
product. Of this added value, the machine tool salary roll 
was only 11 per cent while the average for all factories was 
16 per cent, so evidently he was not extravagant in that 
particular. As to federal taxes, the machine tool builder 
paid more than his share, whether figured on “per shop” 
basis or on “per wage-earner” basis, or as a percentage of 
what was left after deducting the cost of material and 
wages. 

After taking out of the total value all the amounts speci- 
fied, there still-remains a balance. This is designated as 
“residue,” for want of a better term. As the census figures 
do not go into further detail, we can only say that this 
residue includes costs like depreciation, obsolescence, insur- 
ance, advertising, repairs, interest, legal and patent costs, 
auditing, traveling, and all other expenses not covered by 
the specific expenses mentioned. It would be proper to 
deduct from this an allowance for interest on capital in- 
vested, which in 1919, at the going rate, was easily 7 per 
cent. This would allow the average shop $19,720, and the 
machine tool shop $82,361, although the machine tool builder 
used $600 less capital per wage-earner than the average 
shop. 


Value Added by Manufacturing Processes 


The average manufacturer took $4100 worth of material 
and fuel per wage-earner in 1919, and by processing, added 
to it $2752 worth of utility, or 66 per cent. But the creative 
machine tool builder took $1100 worth of material per wage- 
earner, and added $2887 or 262 per cent of utility to it. 
As the real function of all manufacturing is to add utility, 
it would seem fair to compare them by using, as a base, 
the value added. To produce $100 of added value at the 
market price of his goods, the average manufacturer 
employed $177 of capital against the machine tool builder’s 
$150. The average manufacturer used $149 worth of ma- 
terial against the machine tool builder’s $38. It cost’ 
them both about the same for the expenses specified, except 
that federal taxes took $3 more out of the machine tool 
builder. If now we allot 7 per cent interest on the capital 
invested in each case, the average manufacturer had a net 
residue somewhat greater than the machine tool builder. 


Influence of Size of Shop 


If the machine tool shops are classified according to the 
annual value of their product, some interesting conclusions 
may be drawn. The small residue per wage-earner left in 
shops below the $100,000 line is hardly enough to pay in- 
terest, to say nothing of allowing for other expenses and 
profit. The men who have these small shops seem to be 
taking a chance that they can ill afford. Yet 44 per cent 
of the machine tool builders were doing that very thing. 
In the same classes, under “All Industries” there was a 
bigger percentage of small shops, but they apparently had 
a bigger residue per wage-earner, indicating a better chance 
to succeed on a small scale in shops other than machine tool 
shops. It is also worth noting that in each class, the residue 
per wage-earner is less in machine tool shops than the 
average for manufacturing plants. , 

The accompanying table throws some interesting light 
on the concentration of industry in large establishments. 
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While there are many small shops, the greatest bulk of 
production is in shops turning out $1,000,000 worth of 
product or more. While the shops turning out less than 
$100,000 per year in all industries are nearly 80 per cent of 
the general total, they employ only 12. per cent of the wage- 
earners, and produce less than 10 per cent of the added 
value. The smaller machine tool shops, almost 44 per cent 
of the number, produce only 3 per cent of the added value 
with 4 per cent of the wage-earners. About 70 per cent of 
the added value is produced in about 13 per cent of the 
machine tool shops that averaged $2,000,000 of added value, 
and $3,000,000 of capital. Every one of these concerns was 
started on a small scale, but today the machine tool busi- 
ness has reached such magnitude that a small business is 
greatly handicapped. If a man has only a little capital, 
he had better hunt somewhere else for a place to exercise 
his talents, rather than start a new machine tool shop. 


Problems of Management of Machine Tool Shops 


The fluctuating nature of the demand for machine tools 
creates serious problems. It is evident that the more 
regular an industry’s demand, the lower can be its costs 
and the easier its managerial problems. The peculiarities 
of human nature, as manifested in business cycles, compel 
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with greater confidence, then with insistence, and at the 
height of a boom, perhaps with reckless abandonment of 
caution. When he realizes that the end of his own boom is 
in sight, he not only stops ordering machinery, but may even 
try to cancel orders that were previously given. 


A Business of Booms and Depressions 


Consider now the difficulties of the machine tool builder 
in trying to regulate his operations. At the height of his 
own previous boom, he had as full a force of men as he could 
get, working night and day. He had also placed a lot of 
contracts for castings and other material, far in advance, 
in large quantity, at high prices, to be able to supply his 
customers’ wants without delay. Even though he had been 
quoting six to eighteen months delivery, his orders had been 
piling in on him with increasing speed. When his orders 
began to fall off, he had this large inventory thrown on his 
shoulders. Then he received many cancellations from people 
who should have been compelled to live up to. their con- 
tracts. If he was unwise enough to accept them, he found 
himself with large inventories in all stages of completion, 
but without sales. 

Being of the adventurous rather than of the prudent type, 
and of the inventive rather than of the commercial turn of 


COMPARISON BETWEEN FACTORIES OF DIFFERENT SIZES IN MACHINE TOOL AND ALL INDUSTRIES 


All Industries Machine Tool Industry 
Size of Plant, by Value of Product Size of Plant, by Value of Product 
Basis of Comparison | es = Total | | | sar 7 Total 
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ea Ses | e1siluos a, |§ 2/22 /|8°s | 68 
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the builder of machine tools to face relatively short and sharp 
peaks of activity, followed by relatively long and deep depres- 
sions. The industry, therefore, has a naturally bad load fac- 
tor, for some very human reasons. The first is that most 
people do not look very far ahead, and most machine tool 
users are not different in that particular. Therefore, com- 
paratively few users forecast their machine tool require- 
ments to any great extent. In a period of depression, the 
user’s shop is more or less idle, and he has more than 
enough machinery to supply the restricted demand for his 
Own goods. He is mentally so depressed by dull business that 
he cannot bring himself to even think of a time just a few 
months ahead when his business will be more active, and 
when the natural growth of business will demand more of 
his goods than he was able to make in his last boom, Not 
forecasting what the future has in store, and how long the 
depression in his own business will last, he simply will not 
spend money on plant improvements when he could be mak- 
ing them to the best advantage. 

Only as his orders become decidedly plentiful, does the 
user of machine tools think of replacing old equipment or 
adding new equipment. The necessity for more production 
rather than the desire to lower costs seems to lead most 
men to buy new machines. Because the newer types are 
of greater productive capacity than the old ones, cost reduc- 
tion follows, but this seems to be merely an incidental bene- 
fit in the buyer’s mind. Only when his own orders press 

him does he order new equipment, hesitatingly at first, then 


eee 


mind, he had not given much consideration to the progress 
of the business cycle. As the economics of the cycle had not 
been pointed out to him, he did not realize that his industry 
would be among the first to slump in a cycle, and that the 
slump in machine tool orders is merely one of the signs of 
coming trouble elsewhere. He took counsel of hope rather 
than of prudence. It had cost him so much in money ana 
effort to get his working force together that he hated to 
break it up. If his product was not of a type built to order, 
he kept on working and built stock instead of shutting down 
his plant. Then, too, he had a goodly share of that human 
sympathy that leads an employer to keep his men employed 
as long as possible rather than to throw them out of work. 
Looking back now, he realizes that it would have been better 
both for his men and for himself, to have shut down as his 
orders were filled, and to have waited to build his stock 
during the depression rather than at the crest of a boom. 

When his own financial strength was threatened, even the 
most adventurous and sympathetic could no longer keep on 
producing, at high costs, machines for which there was no 
sale at any price. So the industry finally had to do late 
what it should have done early in the slump, that is, shut 
down and wait for improvement in conditions in other lines 
to revive the demand for machine tools. 


The Effect of a Business Depression on Machine Tools 


Pressure of creditors compels the financially weak. to sacri- 
fice goods to get money with which to pay their debts. A 


566 


machine tool builder caught short of cash in a depression is 
in an extremely dangerous position. Clearing a stock of 
machine tools by a bargain sale is decidedly different from 
clearing goods that can be sold to millions at a bargain price. 
Even small distress stocks can be moved only at ruinous 
prices. Potential users of a given size and make of machine 
are few and scattered, even in times of active demand. In 
a depression, demand from even these few potential users 
shrinks to a small percentage of what it was at the height 
of the boom. 

Not only is the period of carry-over likely to be long, but 
another danger of carrying large stocks must be reckoned 
with. That danger lies in obsolescence of designs. Neces- 
sity is the mother of invention, and the necessity of getting 
work for idle shops always produces a goodly number of new 
and improved designs after a depression has lasted for some 
time. When these are brought forth, their greater utility 
to the user kills the demand for the older types. In a de- 
pression, machines of new design can generally be made for 
less than the old types had cost in the boom. Even if not 
obsolescent, the replacement cost of the older type is less in 
a depression than in a boom. Some competitor who has no 
knowledge of unchangeable economic facts is almost certain 
to conceive the bright idea that by making very low prices 
he can get a much larger participation out of a dull market 
than his natural participation had been in a more active 
market. He thinks he can thereby carry some of his over- 
head at his competitors’ expense. But as the competitors 
are not asleep, this bright idea fails to bring the anticipated 
results. All have a natural desire to keep their own places 
in the sun, and they meet his low prices and all get that 
much less to carry overhead with. While all these factors 
lead to great losses in a depression, the low prices do not 
lead to any appreciable stimulation of sales. 


Low Prices do not Stimulate Machine Tool Demand 


For fifteen months in the last two years, machine tool 
volume was down to less than 15 per cent of what it had 
been in the first quarter of 1920. For thirty-two months 
past, the demand has averaged about 23 per cent of that 
figure. In some cases, prices were made that would just 
about cover material and labor, in attempting to coax out 
orders enough to hold a force of good men together; but it 
was probably fortunate for some that their customers were 


not so keen for bargains as to fill up their shops at the low 


prices. Some people think that because the demand for cheap 
automobiles can be stimulated by slight reductions in price, 
the demand for machine tools acts in the same way; but 
there is a difference. The cheaper the automobile, the 
wider is the stratum of demand it can tap, until a saturation 
point is reached. On the other hand, a man who has just 
gorged himself with an elaborate dinner, cannot be coaxed 
by bargain prices to sit down immediately to another one. 
Machine tool buyers, in every boom, simply become fed up. 
Then the machine tool builders must wait in patience until 
their. customers regain their appetites for more machines. 


Necessity for Reserves in the Machine Tool Business 


Because of these long periods of depressions through which 
the machine tool builder must carry his plant and organiza- 
tion, he must put a heavy “stand-by charge” on his goods. 
He must cover this cost of necessary idleness over which 
he has no control, by accumulating a reserve in good times 
out of which to draw in bad times. That reserve is cost, 
not profit. If he does not have such a reserve, he goes out 
of business by the bankruptcy route. Investigation shows 
that several representative machine tool companies did not 
earn quite 9 per cent on their investment for ten years pre- 
ceding the war, although they made a large part of the total 
output. All of those earnings could not be taken out in cash 
dividends. Most of the earnings were reserves to carry over 
depressions. 
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Before the war, machine tool prices were very low, com- 
pared to the utility they gave their buyers. The prices 
advanced with the war, but advanced far less than prices 
of most goods. The earnings of the industry were good, but 
because of larger production, not because of excessive prices. 
The tax laws penalized the industry unjustly. The machine 
tool builders financed their own expansion, instead of ask- 
ing the Government to do it. They now find themselves with 
expanded capacity that is much too large for any demand 
likely to arise in a few years. The pre-war demand was 
largely foreign, and is now very small. Likewise the rapid 
growth of the automobile industry required many machine 
tools that have now been supplied. The second-hand market 
has been glutted with all sorts of tools from dismantled 
war shops. All these factors have combined to make the 
machine tool business a very difficult one for nearly three 
years. 

After the last boom, abuses by machine tool buyers became’ 
so common that the industry is now determined that=in-—- 
order to protect the industry and its honorable, considerate 
customers, steps must be taken to make available to the 
industry full information regarding those who use unfair 
methods of various sorts. The responsible, reliable machine 
tool builder will hereafter take an order to be a contract, 
not a buyer’s option subject to cancellation. He believes in 
a price that is right all around, right for the customer, right 
for his own stockholders, for his employes, and for himself. 
He believes in the same price for all his customers, without 
discriminatory shading. 


Planning for the Future 


As a result of the depression of 1921 and 1922, the wide 
awake machine tool builder is giving close attention to the 
economics of his industry, and the nature of his demand. He 
is contributing statistics whereby the stages of his cycle are 
disclosed. In his mind he is correlating his shop as a part 
of the industry, and his industry as a part of the big indus- 
trial machine that turns out goods of all kinds for the 
world’s comfort. He realizes that his is one of the in- 
termittent gears in the machine, and that as long as the 
other elements of the machine compel him to work so 
much more slowly at times, he must regulate his finances 
so as not to get caught in a squeeze. Such correlation will 
make a better industry with sounder, saner conditions than 
the machine tool builder has ever known, either in booms 


or depressions. 
* * * 


MACHINE TOOL MEETING IN PHILADELPHIA 


A meeting was held on February 27 at the Engineers’ Club, 
Philadelphia, under the joint auspices of the Engineers’ Club, 
the Philadelphia section of the American Society of Mechani- 
cal Engineers, and the American Institute of Electrical 
Engineers. At this meeting four papers of special interest 
were presented, as follows: ‘The Influence of Differences in 
Design of Milling Cutters on Power Consumption and Capa- 
city,” by James A. Hall, associate professor, Brown Univer- 
sity, and Benjamin P. Graves, milling machine engineer, 
Brown & Sharpe Mfg. Co.; ‘The Design and Manufacture of 
Large Machine Tools,” by George H. Benzon, Jr., engineer, 
William Sellers & Co., Inc.; “The History of the Machine 
Tool and its Effect on Present-day Civilization,” by Dexter 
S. Kimball, Cornell University; and “Some Features of the 
Economic Situation of the Machine Tool Industry,” by 
Ernest F. DuBrul, general manager, National Machine Tool 
Builders’ Association. 

zs * * 


According to Technical Paper No. 287, recently issued by 
the United States Bureau of Mines, the aluminum copper 
alloy containing 92 per cent of aluminum and 8 per cent 
of copper, known in the trade as No. 12, will average an 
ultimate strength of 18,000 pounds per square inch and 
have an elongation of from 1 to 1.5 per cent in 2 inches. 
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The Machine-building Industries 


N the month of January, the definite upward trend in 
I business continued in practically all fields. The machine 

tool industry followed this trend. Business in this field 
has steadily increased for the last six months, until in sev- 
eral cases, it is now fully equal to, or greater than, pre-war 
business. Even when compared with business during the 
peak period, the progress is satisfactory. New orders in 
the industry during January averaged, as expressed in dol- 
lars, nearly one-half the average monthly business of the 
first three months in 1920. But as prices are much lower 
now than they were then, the actual volume of business, 
expressed in number of machines sold, is over 50 per cent 
of the peak volume. 

This new business is well distributed over different indus- 
tries, and with few exceptions machine tool builders agree 
that January was their best month in two years. Several 
dealers state that the machine tool business is better than 
50 per cent of normal. 
creasing, and the call for second-hand machines is falling 
off—a decidedly good sign. Unfortunately, there are still 
a few shops for whose product the demand is very limited, 
as present manufacturing activity produces no demand for 
certain special lines of machine tools. On the other hand, 
shops manufacturing heavy machinery, especially for rail- 
road and locomotive shops, are quite busy, and in both the 
machine tool and the small tool fields the automobile indus- 
try is one of the most active buyers. Generally speaking, 
the small tool plants operate at from 50 to 70 per cent 
capacity. Some of the manufacturers in this field state that 
if their plants are occupied at two-thirds capacity, they 
consider their business normal. 

The difficulties that harass the manufacturer and shipper 
today are due primarily to car shortage and lack of coal, 
especially in New England. There is also a scarcity of good 
machinists and toolmakers, which is more and more 
definitely felt as the shops grow busier. A decided labor 
shortage is developing in those parts of the country where 
the steel industry is concentrated, and a tendency to com- 
pete actively for labor is in evidence. The great necessity 
for a definite program for training machine shop workers 
becomes more and more apparent. 


The Iron and Steel Industry 


Activity in the iron and steel industry points to con- 
tinued activity im the machine building industries for a 
considerable period. There were only two months during 
_the busy year of 1920 when the average daily production of 
pig iron exceeded the average for January, 1923. The pre- 
war peak production was 91,000 tons a day, and the January 
figure was 104,000 tons, which is not far short of peak pro- 
duction for any one month, which was 114,000 tons a day. 
As a matter of fact, in 1917, when the production of pig 
iron was forced to the utmost because of the war, the aver- 
age daily production was only a trifle in excess of that in 
January. This is the most definite sign of returning normal 
business in the machine building, machine tool, and small 
tool fields, to which we can point. 

The demand for steel grows steadily, and is more gen- 
erally distributed than at any other time in recent years. 
Electrical machinery manufacturers, railroads, automobile 
companies, and the building construction industries are all 
pressing the mills for deliveries. Orders for steel railway 


cars are the heaviest since 1916, and a continuance in the 


building boom this spring is forecasted by the increased sale 
of fabricated steels. 


The demand for new machines is in- 


The United States Steel Corporation is 


working at over 88 per cent capacity—the highest in several 
years. The operations are not expanding as fast as the 
steel manufacturers desire, to take care of the heavy 
volume of orders placed, because there is a marked shortage 
of labor in the steel districts. Slight increases in prices 
have been made, and in some districts pig iron has advanced. 
We mentioned in February Macuinery that, in view of pos- 
sible price advances, this was a good time to place orders 
for materials, and subsequent events have justified this 
statement. 


Tractors and Farm Machinery 


One of the quietest fields is that of farm implements and 
machinery. Not much improvement can be seen in these 
industries, and the tractor business is comparatively slow. 
There are definite indications, however, of a fair amount 
of buying by the farmers this spring, which will deplete the 
stocks now on hand and make it possible for the farm imple- 
ment and machinery industry to start manufacturing for 
new demands. In many cases, dealers’ orders for 1923 are 
far. ahead of present factory schedules, which necessarily 
means increased activity in the agricultural machinery shops 
before long. 


The Automobile Industry 


Automobile production continues to be heavy—in fact, it 
is heavier than ever before at this time of the year. Ford 
is maintaining a production of over 100,000 cars a month, 
and other automobile builders are equally optimistic. The 
production schedule of the Studebaker Corporation calls for 
48,000 cars for the second quarter of the year, aS against 
35,000 cars during the first three months. This company 
expects to build 150,000 cars in 1923, as compared with 
110,000 cars in 1922. 

On the basis of an average expenditure of $600 by each 
car owner annually, and 13,000,000 motor vehicles registered 
in the United States at the end of 1923, George W: Hinman 
of Chicago estimates that $7,800,000,000 will be spent on 
automobiles this year. This is twice the cost of our national 
government, and gives an impressive exhibit of the propor- 
tions of the automobile industry. 


The Business Outlook 


A review of authoritative business opinions as to the 
industrial outlook at this time may be of interest. The 
Federal Reserve Bank of Cleveland says, “Business has dis- 
carded most of its hesitating attitude. In its place is a 
spirit of confidence. Aside from the foreign situation there 
is little in the conditions outside of business that will pre- 
vent the continuance of good business. In many ways this 
will be a critical year, a year when effective management, 
sales efforts, better salesmen, more intensive training, and 
harder and more conscientious work will be necessary.” 

The Department of Commerce states that “well sustained 
business and industrial activity is shown by the figures com- 
piled by the Department.” These Commerce Reports indi- 
cate, particularly, continued activity in the textile field, 
building, and pig iron production, and improvements in the 
transportation situation and coal production, with but a 
slight decline from last summer’s peak in the output of the 
automobile industry. “On the whole a bright outlook for 
the immediate future, so far as domestic trade and industry 
is concerned, is seen by the Department in these statistics. 
The disturbed foreign situation has so far appeared to have 
but little effect.” 
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New Machinery and Tools 


The Complete Monthly Record of New Metal-working Machinery 


The New Tool descriptions in MACHINERY are restricted to the special field the journal covers—machine tools and accessories and 
other machine shop equipment. The editorial policy is to describe the machine or accessory so as to give the technical reader a 
definite idea of the design, construction, and function of the machine, of the mechanical principles involved, and of its application. 
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Heald Internal Grinding Machines 


N automatically operated internal grinding machine 
A with a hydraulic table drive, a new wheel-head drive 
for application to several types of internal grinding 
machines, and two automatic and hand-feed internal grind- 
ing machines equipped with two wheel-heads have all been 
added to the line of grinding equipment manufactured by 
the Heald Machine Co., 16 New Bond St., Worcester, Mass. 
The first mentioned of these new products is the No. 72 
machine illustrated in Fig. 1. In this machine the table 


travels in a vee and flat way, the hydraulic drive being > 


actuated by oil. Any speed from nothing to maximum may 
be instantly obtained. The hydraulic mechanism is con- 
trolled by an automatic valve located at the front of the 
base. By means of a stop, it is possible to maintain or 
return to any particular speed without even looking at the 
speed-change lever. No gears are used in the construction 
of the machine. ‘ 

The lower part of the base serves as an oil reservoir, and 


is completely enclosed. By this construction the weight 
of the oil supply adds to the stability of the equipment. 
The work-head has a hardened and ground steel spindle 
running in dustproof, adjustable bronze bearings. A fric- 
tion clutch on the inside of the spindle driving pulley is 
engaged by a lever, and the water supply is either started 
or stopped simultaneously with the operation of this lever. 
The work-head is mounted on a bridge, which, in turn, is 
bolted directly to the base, The head can be swiveled up 
to 45 degrees for grinding tapers, and is graduated in degrees 
and taper per foot. There are five changes of work speeds. 

The cross-slide carries the wheel-head and a flexible idler 
drive. A positive stop is provided.on the slide to enable the 
operator to grind to any given size without watching the dial, 
and the slide is also arranged with a fine adjustment to 
compensate for wheel wear. A close-up view of the wheel- 
head and flexible idler drive is shown in Fig. 3. This drive 
is applicable to the Nos. 70, 72, 75, 80, and 85 machines 


Fig. 1, Heald Internal Grinding Machine equipped with Hydraulic 


Drive for the Table 


Power-feed Internal Grinding Machine arranged for grinding 
Both Ends of Cluster Gears, etc, 


Fig, 2. 


Fig. 3. Close-up View of Wheel-head provided with New Type of 


Idler Drive 
manufactured by this concern. The flexible idler is inter- 
changeable with the old style of idlers. 

The advantage claimed for this wheel-head drive is greatly 
increased production. In one particular case, a piece of Shelby 
steel tubing, 21%4 inches in diameter by 9 inches in length, 
having a wall thickness of % inch, formerly required twenty 
minutes for finishing. "With the same method of holding the 
piece and the machine tended by the same operator, the new 
drive is said to have cut this time down to eight minutes. 
The width of the belt connecting the driving shaft to the 
large pulley has been increased from 2 inches to 3 inches, and 
the belt connecting the large pulley to the wheel-head pulley 
from 114 inches to 2% inches. The arc of contact on the 
wheel-head belt has also been increased from 45 per cent to 
85 per cent, by employing a spring-tension belt-tightener, 
which not only gives additional belt traction, but also 
reduces the strain on the wheel-head bearings. 

The wheel-head can be furnished in nineteen sizes for 
the No. 72 machine. The different sizes are interchangeable, 
so that the operator may have the proper size of spindle for 
the job in hand. The wheel-truing device is of a design 
which insures grinding a hole to any predetermined size 
without gaging. The device can be quickly dropped into 
and out of the truing position. The machine swings work 
up to 15 inches in diameter, and grinds to 11 inches in 
depth. Work up to 12 inches in diameter can be swung 
inside the standard water guard. 


Fig. 4. 


Hand-feed Type of Machine also equipped with Two Wheel- 
heads like the Machine in Fig. 2 
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The automatic and hand-feed internal grinding machines, 
equipped with two wheel-heads for grinding thé hole in 
cluster gears and similar parts where both ends of the hole 
must be in line, are illustrated in Figs. 2 and 4. The two 
heads are mounted on opposite ends of a special table, at 
the middle of which there is a bridge. The work:-is held and 
revolved in a special fixture, which rests on this bridge. 
Each wheel-head has an individual drive and adjustment to 
permit grinding from both ends of similar or different uoles 
with or without shoulders. The power-feed machine is gener- 
ally preferred for long holes without shoulders, while the 
hand-feed machine is found especially satisfactory for short 
holes. The heads are equipped with the idler drive shown 
in Fig. 3. The diamond truing device is illustrated on the 
hand-feed machine. It is of the swinging type, which per- 
mits of truing the wheel without disturbing its relation to 
the work. These machines are being used for grinding bear- 
ing cages, automobile wheel hubs, and countershafts, in 
addition to cluster gears. 


BLANCHARD AUTOMATIC SURFACE 
GRINDING MACHINE 
A surface grinding machine that automatically grinds work 


to size, measures it, controls the adjustment of the wheel- 
head, and finally unloads and demagnetizes the work, with- 


late, Yl, 


Blanchard Automatic Surface Grinding Machine 


out any attention on the part of the operator, is being placed 
on the market by the Blanchard Machine Co., 64 State St., 
Cambridge, Mass. It is known as the No, 16-A automatie 
surface grinding machine. An automatic washing equip- 
ment may also be provided, so that the work will be delivered 
to holding receptacles washed as well as demagnetized. The 
operator’s duty consists simply of standing at the loading 
station and laying the work on the continuously revolving 
magnetic chuck. 

The operation will be understood by following the course 
of a piece through the machine. At the position where the 
piece is laid on the magnetic chuck, there is no magnetism, 
the work starting around with the chuck by being held on 
it by its own weight. Just before the piece reaches the 
water guards it is held magnetically on the chuck, and as it 
passes through an opening in the guards it is carried under 
the grinding wheel. The latter has been accurately adjusted 
to the proper height by preceding pieces. The piece is 


ground to size as it passes under the wheel, and it is then 


—— 
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Fig. 2. Close-up View of the Position where Work is placed on 


the Magnetic Chuck 
carried through the water guards and under a caliper, which 
automatically sets the grinding wheel to compensate for anv 
wear that has occurred. 

When the caliper has been passed, the part of the chuck on 
which the particular piece is being carried again becomes 
non-magnetic, thus permitting the piece to leave the chuck. 
It then passes through a demagnetizer and down a chute 
to suitable receptacles. When the piece has been removed, 
this part of the chuck surface is washed with water and 
then cleaned, so that it is clean and dry when it again 
reaches the loading position. 

In this. continuous grinding operation, the pieces are 
placed one after another on the chuck to form a continuous 
chain of work, as illustrated in Fig. 2. When grinding up 
to 1200 surfaces per hour, only one operator is necessary 
per machine, but when producing a greater quantity, one 
helper may be needed part of the time. One helper can serve 
three or more machines. 

The magnetic chuck is of one-piece steel construction, and 
absolutely waterproof. Magnetization of the chuck under 
the wheel and caliper only is accomplished in a simple man- 
ner, without the use of sliding or moving contacts. The 
wheel-spindle is supported on ball bearings throughout, and 
is heavily constructed. The demagnetizer is connected to 
the motor circuit, and thus starts and stops with the motor. 
All controls are placed within convenient reach of the 


Fig. 3. Rear View of the Automatic Machine illustrated in Fig, 1 
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operator, and all important bearings and gears are lubri- 
cated by oil baths. Water guards prevent splashing and 
spraying of the coolant. The base forms'a tank for 180 
gallons of coolant, and also acts as a settling tank from 
which chips may be removed while the machine is in 
operation. 


OHIO “DREADNAUGHT” CRANK SHAPER 


Particularly severe work in which metal must be removed 
rapidly and accurately is the class of service for which the 
“Dreadnaught” shaper, here illustrated, has been developed 
by the Ohio Machine Tool Co., Kenton, Ohio. It is claimed 
that the maximum width and depth of cut can be taken at 
each stroke without stalling the machine, as the column, 
rail, ram, and other important parts have been generously 
proportioned to meet this requirement. The machine has a 
stroke of 32 inches, and is equipped with a large diameter 
pulley having a wide face. 

The back-gear ratio is 28 to 1, and the crank-arm is 4214 
inches long. The latter dimension brings the center of the 
bull gear considerably above the center of the crank-arm, 
which is said to be a factor in obtaining the high power of 
the machine. The ram bearing is square, and cannot wedge 
into the column bearing, as the ram bearing surface is suffi- 
ciently high to resist the pressure exerted. This bearing of 
the ram is 2% inches high, while the width of the ram is 


“Dreadnaught’’ Heavy-duty 32-inch Crank Shaper 


13 inehes, and its length 62 inches, not including the harp 
or tool-box. The front end of the ram is 11 inches outside 
diameter. The design of the machine is such that even on 
full strokes a large proportion of the ram remains in contact 
with the column bearing. All control levers are located on 
the operator’s side of the shaper, so as to permit quick set- 
ups and adjustments. The machine can be arranged with 
either a single-pulley belt or a motor drive. The down 
power-feed mechanism shown on the machine is an extra 
attachment. 


HARTNESS MODIFIED SCREW THREAD 
COMPARATOR 


A slight modification has been made in the Hartness screw 
thread comparator manufactured by the Jones & Lamson 
Machine Co., Springfield, Vt., to adapt it for the inspection 
of gears and other parts having irregular profiles, in addi- 
tion to the inspection of screw threads. The capacity of the 
comparator is also increased so as to accommodate both 
small- and large-diameter threaded parts and gears up to 20 
inches in diameter. With gears or large profiles where a 
low-power lens is necessary, the shadow is projected on a 
20- by 24-inch mirror, which is silvered on its front face and 
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Fig. 1, Using a Modified Hartness Screw Thread Comparator in 


studying a Tooth Profile 


then refiected back to a 36- by 44-inch ground glass screen 
at the side of the machine. With this arrangement, as the 
operator manipulates the work, he has the advantage of 
observing a large shadow at a convenient distance from his 
eye. Thus he may readily study the profile of the work, as 
illustrated in Fig. 1, or the rolling action of gear teeth, as 
shown in Fig. 2. The photographs from which these illus- 
trations were reproduced were necessarily somewhat indis- 
tinct because of the dimly lighted room in which the equip- 
ment is used. 

The machine is built with a work-table, 18 inches long by 
7 inches ‘wide, which can be compounded 45 degrees either 
side of the center. The entire light source and lens system 
is in a self-contained unit, which rides vertically on a 5-inch 
diameter column, the movements of the unit being controlled 
by a rack and pinion device. The machine is equipped witn 
a fixture for mounting centered work, taps, gages, or hobs. 
When a hob tooth is projected into a true outline on the 
screen, any error in form can be readily detected. A Size 
block may then be inserted between a stop in the carriage and 
a micrometer anvil in the base. Then a tooth spaced equal 
to the thickness of the size block should fall into the outline 
on the screen. If the lead is long or short, the shadow will 
be displaced from the outline an amount equal to the error 
in pitch. 

Production screws are inspected in the same manner as 
on the original Hartness screw thread micrometer, that is, 
with the screws mounted in cradles and the thread projected 


Fig. 2, Method of observing the Rolling Action of Gear Teeth by 
Means of the Comparator 
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into a tolerance chart which is located five feet from the 
operator, and which is enlarged 200 times. The machine 
may be supplied with either an incandescent lamp or a 
carbon arc tor use as a light source. Specially designed 
lenses are necessary to meet this problem -of projecting 
irregular shaped opaque objects on a screen. These lenses 
can be supplied in three powers. 


OLIVER BAND-SAWING MACHINE 


A large cast-iron tilting table, miter cross-cut gage, and 
parallel ripping fence are special features of the No. 192 
band-sawing machine built by the Oliver Machinery Co., 
Grand Rapids, Mich. This machine is an 18-inch sizg, 
being equipped with wheels 18 inches in diameter, and 
having a clearance space of 18 inches between the saw and 
the column. The machine may be supplied with either a 
belt or motor drive, and in either case it is a self-contained 


Oliver Portable Band-sawing Machine 


portable equipment. Current for a motor-driven machine 
may be obtained from ‘any lamp socket. The motor is ot 
1/3-horsepower capacity, runs at a speed of 1800 revolutions 
per minute, and is mounted on a bracket attached to the 
left-hand side of the machine. The lower wheel shaft is 
driven through reduction gearing, directly connected to the 
driving shaft. 

Saws up to 1% inch in width are ordinarily used on this 
equipment, and by using the gages, work up to 11 inches 
in width may be ripped, and work to 8 inches in width 
may be cut off and mitered. The table can be tilted up to 
45 degrees. Frictionless roller guides are furnished both 
above and below the table. The machine is adequately. 
guarded by means of a hinged steel door which covers the 
lower wheel, two circular steel guards which cover both 
sides of the upper wheel, a U-shaped steel guard which en- 
cases the rear part of the saw, and:'a U-shaped cast-iron 
guard which covers the front part of the saw that is not 
actually cutting. The last-named guard is adjustable in 
relation to the guide post. The machine can also be fur- 
nished without the floor base, for mounting on a bench. 
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PISTON TURNING, FACING, GROOVING 
AND GRINDING MACHINE 


Various operations necessary in manufacturing automobile 
pistons may be accomplished on a machine now being brougnt 
out by the Production Machinery Co., Jackson, Mich. As 
illustrated, the machine is set up for taking a finishing cut 
on the closed end of a piston by employing an ordinary tool, 
and afterward grinding a highly finished surface on this end 
of the piston by using a grinding head. However, the 
machine can also be used for boring and facing the open end 
of the piston, rough- and finish-turning the walls, rough- 
facing the closed end, and rough- and finish-grooving. It 
may also be employed for machining fan pulleys, wheel 
hubs, ete. 

All the mechanism pertaining to the operation of the 
machine comprises one unit. The speed-change mechanism, 
clutches, spindles, and driving mechanism are contained in 
the upper half of the machine, which comes apart just below 


Machine built by the Production Machinery Co. for manufacturing 
Pistons 


the chip pan. ‘By means of this construction, four or five 
machine heads can be placed on one base, when such an in- 
stallation is desirable. Each of the heads so mounted will 
operate independently of the others. The machine may be 
supplied for either a direct lineshaft or motor drive. 

The main driving shaft is located at the back of the 
machine, and is driven through a clutch pulley. From this 
shaft power is transmitted to the work-spindle through slid- 
ing change-gears that provide six speeds for this spindle. 
The latter is equipped with a Logansport air chuck. The 
machine may be furnished with either hand- or power-feed 
for the cutter-head, the hand-feed being employed on the 
machine illustrated. With the facing and grinding set-up 
shown on the machine, the head is fed by hand in one direc- 
tion to traverse the facing tool over the work, and theu 
fed in the opposite direction to bring the grinding wheel 
into action. This wheel is driven by a separate belt from 
the back of the machine. The main spindle bearing is 
dronze-bushed, and the thrust is taken by a ball bearing. 
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Taylor & Fenn Motor-driven Bore-grinding Machine of Improved Design 


TAYLOR & FENN MOTOR-DRIVEN BORE- 
GRINDING MACHINE 


A direct motor-driven bore-grinding machine of improved 
design is being placed on the market by the Taylor & 
Fenn Co., Hartford, Conn. In this machine the rotor is 
mounted on the driving shaft in place of the pulley sup- 
plied when the machine is driven by belt. The stator is sup- 
ported by a special bracket securely attached to the change- 
gear box. By this construction, a compact and simple motor 
drive is obtained without requiring additional floor space. 
The complete equipment consists of a machine, motor, switch, 
and enclosed connecting wires. The driving shaft runs in 
ball bearings of heavy-type, which are fully enclosed, and 
it is automatically lubricated. 

An alternating-current motor of 5-horsepower capacity, 
running at a speed of 1200 revolutions per minute, is gen- 
erally furnished. However, a motor of the direct-current 
type may also be supplied. Among the improvements made 
to the bore-grinding machine itself since it was first placed 
on the market is a control mechanism which insures a 
positive and accurate table reverse. The splash guards, with 
which the machine is equipped are of a new design and are 
ample to take care of a large volume of water. 


MURCHEY SELF-OPENING DIE-HEAD 


A Type 'O self-opening die-head of simple construction, 
especially adapted for use on automatic multiple screw ma- 
chines, single-spindle screw machines, and automatic thread- 
ing machines, is being placed on the market by the Murchey 
Machine & Tool Co., 34 Porter St., Detroit, Mich. This 
die-head is made in six sizes to accommodate work from 
y% to 11%4 inches in diameter, but larger sizes can also be 
furnished. Adjustments to 0.001 inch can be made by merely 


Murchey Self-opening Die-head for Automatic Screw Machines 
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loosening a set-screw on the 
ring and turning the ring. The 
operator can see clearly just 
what contraction or expansion 
has been made, and thus ac- 
curacy of settings is assured. 

Every part in the die-head is 
carburized, hardened, and 
ground. The die trips instant- 
ly and positively, a trip with 
large bearing surfaces being 
provided so that constant trip- 
ping will not affect its effi- 
ciency. The hobbed chasers 
furnished with the die-head are 
said to insure threads. accurate 
in lead and pitch. These chas- 
ers are made from high-speed 
steel and are specially treated 
during the cutting and harden- 
ing operations. The chasers 
and other ‘working parts are 
enclosed to prevent chips from getting into the die-head 
and clogging its action. The chasers are backed against a 
hardened and ground steel ring, and their clearance is noi 
affected by grinding or sharpening. The chaser slots are 
held within limits of 0.0005 inch. 


Fig. 2, 


SKF SPHERICAL TYPE ROLLER BEARING 


A roller bearing that differs markedly from conventiona: 
types has recently been placed on the market by the SKF 
Industries Inc., 165 Broadway, New York City. This new de- 
sign was developed to meet the demand for a bearing that 
would embody the desirable characteristics of both ball and 
roller bearings. Its especial field of application is heavy- 
duty service, such as is required of steam and electric rail- 
way: journal boxes, railway motors, rolling and tube mills, 
flywheels, and hoisting machinery. In 1918 the SKF Co. of 
Gothenburg, Sweden, undertook to study the needs of this 
class of equipment, making extensive tests on different de- 
signs of bearings. The spherical type roller bearing illus- 
trated in Fig. 1 is the result of this research. 

Referring to the sectional view of the bearing, shown in 
Fig. 2, it is intended that the inner race A be secured to a 
shaft or journal according to the usual methods employed 
with ball bearings operating under corresponding load and 
speed conditions. The outer race B is ground spherical on 
the inner surface from the center point O of the bearing. 
This race should be mounted in a housing in the same way 


that a ball bearing is usually mounted, a slight clearance, 


Fig. 1. S KF Spherical-type Roller Bearing 
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Sectional View, showing Details of Construction of the Spherical-type Roller Bearing 


being normally provided to facilitate creeping of the race 
in the housing while in service. The bearing is a self-con- 
tained and self-aligning unit, internal adjustment being 
required of the bearing when .it is being installed. The 
spherical surface of the outer race provides for self-align- 
ment to compensate for shaft deflections and inaccuracies in 
machining and locating the housings. 

The rollers FR are barrel-shaped, and their largest diameter 
is toward the inboard end. On the inner race each roller 
contacts with a groove FG throughout its length, and so 
line contact of the roller bearing is established. On the 
outer race, the roller contacts at point H, and owing to the 
closeness of the roller curvature of radius EH with the race 
curvature of radius OH, the contact is intimate and com- 
parable with that of the typical deep-groove type of ball 
bearing provided with a ball of very large diameter. Owing 
to the elasticity of these parts and the consequent deforma- 
tion under load, there is a substantial area of contact hbe- 
tween the rollers and the outer race. From this it will be 
seen that the spherical type roller bearing embodies the 
theoretical characteristics of both the point contact of the 
ball bearing and the line contact of the roller bearing. 

Parallelism of the axes of the rollers with the axis of the 
shaft on which the bearing is mounted is maintained in a 
positive manner by means of a guiding flange on the inner 
race at G. Both sides of the flange and the ends of the 
rollers have ground spherical surfaces, with the center of 
their radius located at the point of intersection of the shaft 
axis and the axes of the rollers. Since the guiding flange 
and the roller ends have the same center and curvature, 
they contact over the area shown 
at K in the end view. 

Arrows a and Bb represent the 
resultant forces on the roller 
from the outer and inner races 
respectively.- They are inclined 
toward each other at a slight 
angle, which is the included 
angle of a cone circumscribing 
the roller. This means that 
there is a wedging force holding 
the roller in conta¢ét with the 
guiding flange and developing a 
reaction c at the center of the 
area of contact with the guiding 
flange. AS soon as a roller 
skews in the slightest degree, 
there is no longer a contact area 
between the end. of the roller 
and the guiding flange, the con- 
tact being then at a single point 
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machine better to withstand hard service. Ali 
gripping. toggles are located horizontally to insure 
proper lubrication, while a fully automatic system 
oils all bearings of the machine every ten minutes, 
supplying a predetermined amount of oil to each 
bearing in proportion to its service requirements. 
It is claimed that after a three-year test no ma- 
chines of this type have required any repairs or 
realignment and that no working parts have 
showed signs of wear. 

Previous trouble in die setting, which resulted 
from lack of horizontal adjustment for the head- 
ing tool, has been overcome by mounting the head- 
ing tool in a patented bolster plate on the front 
of the heading slide. This slide is screw-con- 
trolled in all directions to permit a quick and 


Section onCenter Line of Heading Side. 


Pig, 1; 
National Bolt and Rivet Header 

on the edge of the roller. Then force c, together with the 
resultant of the inner and outer race reactions a and b, 
forms a couple which counteracts the skewing tendency and 
returns the roller to its proper position. The rollers are 
maintained in the proper relation with the shaft axis by 
this action. 

Retainers D are carried on the land of the inner race, and 
serve only to prevent adjacent rollers from contacting with 
each other. The retainers are usually made of bronze, and 
are so designed that they hold the rollers from dropping out 
when the inner race is deflected relative to the outer race to 
permit of cleaning. 

It is said that in equivalent sizes the spherical roller 
bearing has about twice the load capacity of the correspond- 
ing ball bearing. The thrust capacity is obtained by the 
angular contact of the load reactions a and b, and is not 
dependent on the guiding flange reaction c. The lubrication 
is similar to that of ball bearings under similar load and 
speed conditions. Oil is considered preferable, but grease 
may be used where conditions of design require it. 


NATIONAL AUTOMATIC-FEED SEMI-HOT 
BOLT AND RIVET HEADER 


After a thorough analysis of the factors contributing to the 
efficiency of automatically fed bolt and rivet headers, the 
National Machinery Co., Tiffin, Ohio, has developed an 
improved machine of radical design, 
which is now being placed on the market. 
This new machine is shown in -Fig. 2. 
In the previous designs the amount of 
side pressure thrown on the gripping 
dies depended entirely upon the extent 
to which the operator introduced shim- 
ming or packing directly in back of the 
flies. As the relief devices were inopera- 
tive when the toggles were in the closed 
position, this packing resulted in destruc- 
tive battering of the gripping die surfaces, 
and caused the edges of the impression 
to upset or turn in, thus necessitating 
frequent die changes. On the new de- 
sign a patented automatic relief mechan- 
ism, while providing all the gripping pres- 
sure needed for the most difficult work, 
still limits the ultimate pressure obtain- 
able and thus eliminates upsetting of the 
die faces and their premature deteriora- 
tion from this cause. 

The size of all bearings and working 
surfaces has been increased to enable the 


Diagram of the Heading Slide and Bolster Plate Construction of the 


accurate adjustment of the heading tool with the 
gripping dies. Where hours were previously re- 
quired in aligning the dies with the header, it is 
now only a matter of minutes. A diagrammatic 
illustration of the heading slide and bolster plate construc- 
tion is shown in Fig. 1. 

Three lengths of bolster plates are furnished, so that on 
all lengths of work, the tool may always be rigidly sup- 
ported without overhang. The gripping or holding time 
may now be set to the exact requirements, by means of an 
adjustment in the gripping toggles. One result of thus 
limiting the length of contact with the heated stock is a 
reduction in the heating effect on the dies, and a consequent 
increase in the life of the dies. The breast-plate, shear, 
and gripping dies are water-jacketed to dissipate the heat. 

Heretofore the automatic-feed header has been limited in 
regard to the variety of work that could be handled, and, 


- in fact, is generally known by the term “rivet machine.” 


With a view to increasing the adaptability of this type of 
header, consideration was given to features that would 
broaden its scope. One of the difficulties with the old type 
was that an inherent defect in the design of the shearing 
mechanism tended to distort badly the end of the sheared 
bar and make it difficult to center the next head. This 
condition has been corrected in the new design by building 
the feed mechanism at an angle-to the machine proper. 
This gives an angle shear which, by compensating for the 
distortion, results in central heads, and makes it possible 
to upset and fill out an increased length of stock for large 
or special heads. The results obtained by this improvement 
will be understood by referring to the illustration Fig. 3, 
where a head produced on a machine of the old type is 


Fig, 2, Automatic Semi-hot Bolt and Rivet Header built by the National Machinery Co. 
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shown at the left, while a head made on the new machine is 
illustrated at the right. A bending or straightening device 
is regularly supplied for large head work. This device is 
adjustable without stopping the machine, and gives com- 
plete control over the centering of stock or the flash. 

In attempting to make bolts requiring a large amount 
of stock, any misalignment of the heading slide causes the 
stock to buckle and form a defective or unfilled head. It 
was to secure better alignment in the new design that sus- 
pended-type heading and gripping slides of unusual length 
were adopted. To ob- 
tain a long heading 
slide without the ne- 
cessity of -a long bed 
frame, the slide, which 
is 60 inches long, is 
extended up and over 
the crankshaft, as 
shown in Fig. 1. It 
has two separate bear- 
ings with the main 
shaft located between. 
Because of the long 
heading slide being 
provided with screw 
adjustments for side 
alignment and the 
heading tool being 
rigidly held in the 
bolster plate with only 
a small amount. of 
overhang, large heads 
can be made with a 
minimum of buckling, and the range of the machine has 
been considerably increased. 
square heads, large-head carriage bolts, track bolts of various 
standards, valve tappets, rim bolts, and a variety of special 
work previously considered impossible on automatic-feed 
headers. 

The machine is designed with a powerful shearing and 
gripping mechanism which enables work to be produced at 
low temperatures. This results in an improvement in the 
finish of the product, a material fuel saving, and a marked 
increase in die life. The claim is made that the life of the 
heading tools has been doubled, and that of the gripping 
dies, tripled. The machine has been designated as a “semi- 
hot” header, because rivets are made at a temperature of 
from 1000 to 1100 degrees F., and bolts at temperatures of 
from 1200 to 1500 degrees F. The work is made in one blow. 

The stock gage is arranged with a screw of such pitch that 
a full turn of the handwheel gives a %-inch adjustment of 
the stock. A wedge in back of the heading tool can be 
relieved to get the machine off center easily, and save delay 
when work is accidentally caught ahead of the dies. In the 
event of a “sticker” in the gripping dies, an automatic trip- 


Fig. 3. Examples of Work produced with 
the Old and New Types of Shear 


ping device on the feeding rod automatically raises the rolls » 


and stops the feed. The shear and faceplate construction 
and the horizontal adjustment of the heading tool bolster 
permits of adjusting the shearing travel. Water is sup- 
plied from the jacket in the faceplate to the back of the 
shear, but not to the cutting edge, there being provision to 
keep the water off the bar until it reaches the shear. A 
new type of attachment pushes rather than knocks the work 
from the dies, the work clearing itself from the dies by 


gravity. In the older machines; when the work was knocked | 


from the dies, the blow would frequently drive it forward 
against the heading tool. The work would then be caught by 
the next advancing stroke of the heading tool whieh would 
take place before the blank dropped by gravity. The frame 
of the machine is only one-half the length of previous de- 
signs, and it is a steel casting. The distance from the 
center of the main shaft to the faceplate is 5134 inches. The 
weight of the machine is approximately 31,500 pounds. 
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AMES DIAL GAGE 


A dial gage designed to withstand gross abuse without 
losing its accuracy has been recently added to the line of 
products manufactured by the B. C. Ames Co., Waltham, 
Mass. This No. 55 gage may be dropped from a height 
of about five feet in such a way that the blow is applied 
to the plunger, it may be thrown about the room or hit with 
a hammer directly on the end of the plunger or spindle, or 
the case may become battered out of shape, and the gage 
will still function as it did before this harsh treatment. 
This is possible because the wheel staff is large and the 
spindle has a shoulder that comes in contact with the top 
of the case on the inside. The guide for the spindle is also 
of sturdy design, and has a stop to check the spindle. 

Another feature of this new dial gage is that it has only 
thirty-nine parts against the fifty-five parts which make up 
the No. 5 gage: This simplicity has been obtained by put- 
ting both the rack and take-up wheels and the take-up spring 
on one staff, and using only one bridge to support these 
parts and the center pinion. A new bezel design eliminates 
other parts, such as lugs and lug screws, the bezel being held 
on the case by means of a brass wire spring.- All parts are 
made in jigs and to standards, so that they may be easily 
replaced by similar members. All working parts are exposed 
to the eye by removing three screws and lifting off the back. 

The guide block is a piece of solid brass of improved 
design with a slot at one side to allow for the passage of a 
stud on the spindle. A pin at the top of the block acts asa 
stop for the spindle after a travel of 0.3 inch. The bridge 
or support for the wheels is a piece of pressed brass, and is 
held to the gage plate by means of two dowel-pins and two 
screws. The case is of the same construction as that fur- 
nished with the No. 5 gage, being made of seamless brass 
tubing and machined all over. It is recessed at the back 
and front to receive the back and gage plates, respectively. 
The case stem is fitted to the bottom side of the case, and 
acts as a guide for the spindle; a hole drilled and reamed in 
the top side of the case also acts as a guide and bearing for 
the spindle. The bezel is made of brass, and knurled on 


Ames Dial Gage in which the Number of Parts has been greatly 
reduced as compared with Previous Types 


the outside. Both the case and the inside of the bezel are 
grooved to receive the small wire spring previously men- 
tioned. "This wire expands against both the case and the 
bezel, and yet travels smoothly around the groove in the 
case. The tension on the bezel can be changed by merely 
bending the wire to increase or decrease its pressure. 
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The wheel assembly is the special feature of the new gage, 
and patents covering its design have been applied for. The 
rack wheel consists of a large staff, a steel wheel, and a 
large brass wheel. The take-up wheel it fitted to a brass 
collar with a take-up spring, the collar being loosely 
mounted on the rack staff. Both the brass rack wheel and 
the take-up wheel engage the center pinion, but the rack 
wheel pushes the pinion while the take-up wheel drags 
against it, and thus eliminates backlash. Since two teeth 
are always in mesh with the pinion, the dial hand cannot be 
made to jump. The spindle is made of steel and is pro- 
vided with rack teeth 4% inch wide and flat. The dial may 
be graduated to read from 0 to 50 each way, or from 0 to 25 
each way; in other words, there may be either one hundred 
or fifty graduations. 


KINGSBURY AUTOMATIC DRILLING 
MACHINE ) 


An automatically operated machine intended for cross- 
drilling small work, such as binding posts and rivets, and 
also irregularly shaped objects, has been recently added to 
the line of automatic machinery built by the Kingsbury 
Mfg. Co., Keene, N. H. From the accompanying illustration, 
it will be seen that the equipment consists of the automatic 
sensitive drill head that was described in November, 1922, 
MacHINERY, and an automatic indexing fixture known as 
the No. 59. The work is simply laid in a dial provided witin 
stations shaped to suit it, and is, automatically clamped in 
the drilling position by means of spring pressure applied 
from the back. : 

The clamping jaw is mounted on a plunger, and is held in 
alignment by a hardened bushing which slides on a hardened 
and ground pin. The dial contains twelve stations and is 


indexed by means of a cam cut on the friction cam wheel’ 


which controls the feed of the drill. Thé machine stops at 
the completion of each cycle before indexing, unless the trip- 
lever is locked in its disengaged position to make the 
machine run continuously. The control is similar to that 
of a power press equipped with a dial feed. This feeding 


Kingsbury Drilling Equipment with Dial Feed 


arrangement reduces the work-changing time to a fraction of 
a second. , 

Where the nature of the work will permit it, the pieces can 
be ejected readily from the dial at} a point beyond the drill- 
ing position. Then it is an easy matter for the operator to 
keep the dial fed with sufficient rapidity to produce at the 
rate of thirty-five pieces per minute, using a spindle speed 
of 4000 revolutions per minute. However, only work re- 
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quiring small holes can be drilled at this speed, brass parts 
being especially suitable. The drilling time is automatically 
adjusted to conditions, and so the operator does not need 
to bother with feed adjustments. The machine is equipped 


-with a pump and a 4-horsepower motor. 


SYRACUSE BELT-SANDER AND GRINDER 


In the motor-driven belt-sander and grinder made by the 
Porter-Cable Machine Co., 1708-12 N. Salina St., Syracuse, 
N. Y., the grinding bed may be placed in any position from 
the horizontal to the vertical. This is a feature which makes 
the equipment convenient for handling different classes of 
work. The illustration 
shows this portable ball- 
bearing Type B-1 sander 
and grinder in the ver- 
tical position. It is in- 
tended for grinding and 
finishing parts made 
from metal, wood, and 
composite materials. A 
direct motor drive is 
furnished, the motor 
being fully enclosed. 
All moving parts of the 
equipment are mounted 
in ball bearings. 

The table can be tilt- 
ed by turning a hand- 
wheel, 45 degrees down- 
ward and 15 degrees 
upward. It is easily re-_ 
movable when it is de- 
sired to use the grinding 
bed in the horizontal 
position, and replaced by 
a rod which acts as a 
stop when grinding or 
sanding small pieces. 
Angle and _ core-print 
gages are used in a slot in the table, it being possible to set 
these gages at any angle, right or left, up to 45 degrees. The 
table measures 9 by 16 inches, and the top is located 36 inches 
above the floor. Adjusting screws insure parallel running 
of the belt, and they are used in securing the required 
tension and in changing belts. A leather belt can be used 
for buffing and polishing. All moving parts are amply pro- 
tected by guards. - 


Portable Belt-sander and Grinder built 
by the Porter-Cable Machine Co,. 


VAN NORMAN HIGH-SPEED MILLING 
ATTACHMENT 


In milling such work as metal patterns, die-castings, and 
glass molding dies, it is often desirable to run end milling 
cutters of widely varying diameters at approximately equal 
For example, it may be desirable to run 
a 4-inch cutter at about 125 revolutions per minute, and a 
¥Y,-inch cutter at about 2100 revolutions per minute. There 
are also many instances where it is preferable to combine 
heavy cuts with light and delicate ones during one set-up of 
the work. 

It is for operations of the nature outlined that the Van 
Norman Machine Tool Co., 180 Wilbraham Ave., Springfield, 
Mass., has brought out a high-speed attachment to its duplex 
milling machine. This attachment has a separate ball-bear- 
ing spindle within the main cutter-spindle, which is driven 
by a. high-speed ball-bearing motor that is adjustably mounted 
on the main cutter-head and moves with it. The motor is 
intended to be connected to an ordinary electric light socket. 

The spindle is rigidly supported at the cutter end of the 
attachment in double ball bearings, there being provision for _ 
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Van Norman High-speed Milling Attachment 


close end thrust adjustment. The rear or driving end of 
the spindle is supported in a floating ball bearing to com- 
pensate for endwise expansion or contraction. The front 
ball-bearing assembly is detachably mounted on the threaded 
nose of the main cutter-spindle, and the rear ball-bearing 
assembly is similarly mounted on the rear end of the main 
cutter-head. The motor assembly is attached on the rear 
pall-bearing housing, and is movable about the axis of the 
cutter-spindle. The motor is also pivotally mounted on an 
axis parallel to the spindle axis, a convenient means thus 
being provided for belt take-up. About five minutes TE 
quired to set up or take down this attachment. The high- 
speed spindle regularly furnished receives No. 5 B & S taper- 
shank end milling cutters. 

The advantages claimed for this attach- 
ment are as follows: The cutter-spindle is 
radially movable on an axis, and can be set 
to cut at any angle from the vertical to the 
horizontal; the cutter-head is horizontally 
movable toward and away from the face of 
the column; and by the use of the attach- 
ment, it is possible to cut any irregular 
curves between a flat surface and a true 
circle by using a right-angle end-mill. 


TURNER BLOW-TORCH 


A blow-torch equipped with a safety valve 
is being placed on the market by the Turner 
-Brass Works, Sycamore, Ill. The safety 
valve is located at the end of the horizontal 
pump cylinder, and is fitted with a dia- 
phragm proportioned to give way automati- 
cally at an air pressure of 40 pounds per 
square inch. Thus the valve does not come 
into action until about double the normal 
pressure is present. A thumb-nut on the 
valve is turned by the operator to release the 
air pressure after his work is done, or to 
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decrease the pressure during the operation of the torch. 
The pump is equipped with a leather which spreads out on 
the working stroke and closes on the return stroke. 

In its journey from the tank to the combustion chamber, 
the fuel passes through the interior of a bronze baffle. This 
baffle is located near the outlet of the burner tube in the 
path of the flame and quickly becomes white hot. Its intense 
heat vaporizes the fuel into a hot, dry, highly inflammable 
gas, and because of this feature the torch can burn either 
kerosene or the leanest grade of gasoline for fuel. 


TEMPERATURE AND PRESSURE 
REGULATOR 


A new type of temperature and pressure control intended 
for use in connection with heat-treating furnaces and steam 
boilers is being placed on the market by the Combustion 
Control Co., Otis Bldg., Philadelphia, Pa. For temperature 
regulation, the equipment is supplied with a pyrometric 
controller, as illustrated, but for pressure regulation a differ- 
ent controller and a signal light are furnished. The control, 
as shown in the illustration, is arranged for burning fuel 
oil and using air or steam for atomization. The oil line is 
indicated at A, and the air or steam line at B. The control 
consists of two separate but duplicate bodies which are 
mounted on a common housing. Each body has independent 
by-pass and auxiliary regulating valves. The housing forms 
a base on which is mounted a frame for solenoid 0 and its 
connections. ’ 

The solenoid levers are connected to the top of a shaft 
extending through the housing, while the lower end of the 
shaft is connected to an adjustable cross-bar, which carries 
and operates in unison the auxiliary valves for regulating 
the fuel oil and the air or steam. This cross-bar is provided 
with handwheel D for adjustment, the handwheel having 
indicators and a vernier to insure accurate setting. The 
air or steam line is provided with an independent adjust- 
ment H. The by-pass valves F and G are also mounted on 
cross-bars and have a handwheel, indicator, and vernier 
adjustment. The steam-regulating valve is of the balanced 
type, and the oil-regulating valve is provided with special - 
angular porting, that gives close regulation. The solenoid 
is wound for continuous service, and can be furnished for 
either alternating or direct current of any voltage or cycle. 
The pyrometer controller has high and low contacts. 

As an example of the operation, assume that in a furnace 
in which the temperature is regulated by pyrometric control 
the desired temperature is 1500 degrees F., then the by-pass 


Temperature Regulator made by the Combustion Control Co. 


‘ plate iron and steel. 
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yalves are regulated to bring the temperature to about 1495 
degrees F. and to maintain this temperature, and the indicato- 
ot the pyrometer is set to 1500 degrees F. After establishing 
radiation and vent losses, the current switch is closed, and 
as a temperature of 1500 degrees F. has been set by the 
indicator of the pyrometer, there will be a low contact and 
the circuit will be made through two coil relays and the 
energized solenoid. This will cause the core to rise with its 
lever and raise the shaft with the cross-bar and auxiliary 
yalves, opening the valves and thus admitting more fuel oil 
and steam or air. As the cross-bar moves upward, an ad- 
justment for fuel oil is made by means of the handwheel, 
and the amount of air or steam is regulated by the inde- 
pendent adjustment. This added fuel causes the tempera- 
ture to rise until the pyrometer controller makes contact 
at 1500 dégrees F. and opens the circuit. The solenoid is 
then de-energized and the auxiliary valves closed. Safety 
features provide against excessive temperature. 


STARRETT STAINLESS STEEL RULE AND 
MILL GAGES 


A rule which is made of stainless steel so that it will 
not rust or stain, and which is hardened and tempered is 
now being added to the line of tempered rules manufactured 
by the L. S. Starrett Co., Athol, Mass. This No. 1000 rule 
is made in 6- and 12-inch sizes, the former being %4 inch 
wide, and the latter 1 inch wide: Both sizes are graduated 
in eighths and sixteenths of an inch on one side, and in 
thirty-seconds and sixty-fourths of an inch on the oppo- 
site side. “ t 

The same concern has also brought out three new rolling 
mill gages designed for quick and accurate use on sheet and 
Two of these gages are for English or 
Birmingham standards, being for gage Nos. 000 to 25, and 1 
to 32, respectively. The third gage is for U. S. standards 
Nos. 000 to 25. The decimal equivalent of each gage num- 
ber is stamped on the back in extra large figures. The gages 
are hardened, tempered, and carefully tested. They are 
approximately 5% inches long, 1 7/16 inches wide, and 3/16 
inch thick, and have a black finish. 


SIMONDS WELDED HIGH-SPEED STEEL 
KNIVES 


Woodworking machine knives which have a high-speed 
steel cutting edge welded, rather than brazed, to a backing 
of softer metal, are now being made by the Simonds Saw 
& Steel Co., Fitchburg. Mass., for use on planers, lathes, 
jointers, and other equipment. They are especially recom- 
mended for use on hard wood or where the knife must 
undergo exceptionally severe service. The line of the joint 
between the high-speed steel cutting edge and the backing 
piece is practically invisible. It is said that the edge does 
not separate from the backing when it is heated to a high 
temperature for the purpose of tempering. These knives 
are made in lengths up to 30 inches, widths up to 6 inches, 
and thicknesses up to % inch. 


BROWN & SHARPE STAINLESS STEEL 
RULE 


A 6-inch pocket rule made of stainless steel, which is 
known as the No. 350, is a recent addition to the line of 
mechanics’ tools manufactured by the Brown & Sharpe Mfg. 
Co., Providence, R. I. This rule is rustproof, and will not 
stain or discolor. Every user appreciates the advantage of 
a rule that retains its bright finish so that it can be easily 
read, without the difficulty experienced in reading rules that 
have become rusty or blackened from use. The rule is 
graduated in eighths, sixteenths, thirty-seconds, and sixty- 
fourths of an inch. 
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NEW BOOK ON AUTOMOBILE SHOP 
PRACTICE 


AUTOMOBILE SHOP Practice. By Edward K. Hammond and 
Franklin D. Jones. 306 pages, 6 by 9 inches; 221 illus- 
trations. Published by Tur INDUSTRIAL Press, 146-148 
Lafayette St., New York City. Price, $3. : 

The automotive industry undoubtedly leads all other ma- 
chine-building industries in the development and use of 
tools and methods for reducing production costs. This 
treatise deals with the standard. and special tools, machines, 
and processes employed in many of the most efficient auto- 
mobile plants in the United States. The particular opera- 
tions featured in the various chapters have been selected on 
account of their importance and because they represent ap- 
proved practice. 

Methods of manufacturing such essential parts as eylin- 
ders, pistons, connecting-rods, crankshafts, camshafts, erank- 
cases, transmission gears, axles, steering knuckles, etc., are 
described and fully illustrated. Specific information is also 
given on the successive order of machining operations, rates 
of production, and other subjects of value to shop exeeutives 
and students of efficient manufacturing practice. The pur- 
pose of this book is to cover the production of those parts 
that require unusual tools and processes for accuraey and 
high production rates. 

In preparing this book, the operations and equipment in 
many different plants were studied carefully to obtain the 
best examples of practice. Methods of machining similar 
parts in different plants have been described whenever this 
was warranted by interesting variations either in the de- 
signs of tools and fixtures used, or in the general methods 
of procedure. While this treatise is confined to the manu- 
facture of automobile parts, it should be valuable to every 
one interested in efficient machine-building practice, since 
most of the tools and methods are adaptable, in principle, to 
similar classes of work in other lines of manufaeture. In 
fact, this book is an exceptionally valuable treatise on 
modern machine shop practice, as it features the manufac- 
turing methods used in plants where machine parts are 
produced by the most efficient means available at the present 
time. It should also prove of value to those engaged in 
repair work on automobiles, 

A comprehensive idea of the contents of the book ean 
best be obtained by a list of the chapter headings: Boring 
and Reaming Automobile Cylinders; Finishing Cylinder 
Bores by Grinding; Machining Pistons and Piston-rings; 
Manufacture of Connecting-rods; Turning, Grinding, and 
Drilling Crankshafts; Machining Camshafts and Testing 
their Accuracy; Machining Transmission Gear Blanks; 
Operations on Gear-cases and Engine Bases; Axle Manufac- 
ture; Manufacture of Hanger Bolts, Steering Knuckles, and 
Yokes; Special Machines and Fixtures in Automobile Plants; 
and Conveyor Systems for Automobile Plants. 


* * %* 


TENTH NATIONAL FOREIGN TRADE 
CONVENTION 


At the tenth national foreign trade convention, which will 
be held in New Orleans, May 2 to 4, a program covering a 
number of different phases of the foreign trade situation 
will be offered. The general convention theme will be “Euro- 
pean Conditions as Relating to World Trade.” Papers and 
discussions will deal with such subjects as ‘European 
Progress During the Last Year”; ‘Trade Barriers”; ‘Trad- 
ing in the Face of Depressed Exchange”; “Education for 
Foreign Trade’; “Banking Facilities for Foreign Trade’; 
“Problems of the Export Manager”; “Foreign Trade Facili- 
ties of the Federal Reserve System”; “Trade with Latin- 
America’; “Inland Water Transportation, as Affecting Farms 
and Railways”; ‘Railway Service for Foreign Trade”; “The 
Shipping Situation of the World”; “Foreign Credits’; and 
“Bxport Advertising.” 
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THE MACHINE TOOL SITUATION IN 
FRANCE. 


From MACHINERY’S Special Correspondent 


The Wiesbaden agreement, about which much has been 
written, never became of great importance. Most of the 
German machine.tool builders did not favor it, because when 
they delivered machines under this agreement they were 
paid in marks by the German Government. They preferred 
to sell directly to French buyers and to receive payment in 
frances or dollars. The prices of German builders at this 
time are practically all in dollars or francs for foreign 
trade. Furthermore, since January 13, the Wiesbaden agree- 
ment has not been in force, and Germany is no longer able 
to export machine tools to France at a reduced tariff. The 
total value of German machine tools imported under the 
Wiesbaden agreement was about 10,000,000 francs. 

Since 1919 German machine tools have not entered France 
to a value of over 20,000,000 francs, of which one-half was 
for the devastated area, under the Wiesbaden agreement, as 
mentioned. This is a volume which is quite negligible, 
when compared with second-hand machine tools valued at 
200,000,000 francs available for sale in France. The fol- 
lowing prices of German machine tools made by a first-class 
concern may be of interest. These prices are for stocks on 


hand in Paris with custom duties and freight paid. 
Frances 


Boring mill, 34-inch table, weighing 7200 pounds.. 22,300 
Slotter, with ram travel of 14 inches weighing 15,000 


Pounds a /:. fee Ree ee Le, ei ee Sa eet eee 25,840 
Tool-grinding machine, weighing 1900 pounds.... 7,350 
Horizontal milling and boring machine, diameter of 

spindle 6 inches, weighing 57,000 pounds........ 67,900 


In order to cope with the danger of German imports, the 
French builders of machine tools have joined in an asso- 
ciation known as Union Metallurgique, the object of which 
is to sell to the manufacturers in the devastated areas on 
credit terms similar to those offered by German builders. 
Generally speaking, therefore, it is not German competition 
that prevents American firms from selling machine tools 
in France. 

With the present state of the market, and as long as the 
exchange does not return to about seven francs to a dollar, 
it will be impossible to sell ordinary American machine 
tools in France, but it is quite practicable to sell such 
American machines as are not built in France, and there 
are several types of such machines now being sold; but 
French builders are constantly developing facilities for build- 
ing the usual types of machine tools, such as engine lathes, 
drilling machines, and hacksaws. The industrial crisis 
through which France has passed is gradually passing. In 
the machine tool trade, particularly, old stocks are dimin- 
ishing and new machines are being sold. 


* * * 


MEETING OF ELECTRIC STEEL FOUNDERS’ 
RESEARCH GROUP 


The Hlectric Steel Founders’ Research Group met in 
Detroit, Mich., February 5 and 6. Important reports relat- 
ing to electric furnace practice, core practice, and facing 
practice were discussed. It.was decided to expand the scope 
of the work of the Research Group, by providing for greater 
activity on the part of the committee on new uses for steel 
castings. For this purpose, W. J. Corbett was engaged as 
industrial engineer, to be associated with R. A. Bull, research 
director. Mr. Corbett has had several years of experience in 
various steel foundries. His headquarters will be at the 
central office of the Electric Steel Founders’ Research Group, 
639 Diversey Parkway, Chicago, Ill. The Research Group is 
composed of the following firms: The Electric Steel Co.. 
Fort Pitt Steel Casting Co., Lebanon Steel Foundry, Michi- 
gan Steel Casting Co., and Sivyer Steel Casting Co. 
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TONNAGE REQUIRED TO STRAIGHTEN 
COLD-ROLLED STEEL 


By GEORGE N. DORR 


The accompanying table gives the pressures required to 
bend cold-rolled steel of various diameters and lengths on 
different length centers. The values given were obtained by 
tests made in actual shop practice. It will be found that 
the calculation of the pressures necessary to bend cold- 
rolled steel of the sizes specified will give values that are 
somewhat lower than those given in the table. This is due 
to the fact that the width of the bearings on which the 
shaft rests and the width of the ram face are not taken into 
consideration in the calculations. In other words, the bend- 
ing ram is considered as a knife edge, whereas in actual 
practice a ram having a flat face of some width must be 
used. If the table is used for material of a different tensile 
strength from that of cold-rolled steel, it is necessary to 
multiply the values given by a fraction obtained by dividing 


PRESSURES FOR STRAIGHTENING COLD-ROLLED STEEL 


Piel 388 oo ies} $38 Oro iret S38 og 
ea /2ag|e2s| 223 |gagiebe | s22 | saa) obs 
fue | Sssl2ee) ele |S8s ieee | 228 | 388) eee 
Pe OMAP aan ime eR ae Meh ces thie 
1% 6 | 10 || 2% 
1% Sele Det faagl Maer Be 
1% £120 FH oie 
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2 6 30 3 
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the tensile strength of the material to be bent by the tensile 
strength of the cold-rolled steel, which is taken as 60,000 
pounds per square inch. 

* * * 


AN AUTOMOBILE ENGINE IS NOT A MOTOR 


The Society of Automobile Engineers takes exception to 
the use of the word “motor” to designate the power plant 
of an automobile, truck, airplane, tractor,. or other auto- 
motive appliance. Motor is the correct name for an elec- 
trical machine used for changing electrical into mechanical 
energy. An electric motor is commonly used on gasoline 
automobiles in connection with the starting apparatus, but 
the use of the word ‘motor,’ as applied to internal com- 
bustion engines, can be correctly understood only by the 
context. The continued misuse of the word should be dis- 
couraged. We say “electric motor’ and not “electric 
engine,” and we say “steam engine” and not “‘steam motor,” 
and so, the logical name for an internal combustion unit is 


“engine” and not “motor.” ® 
* * * 


A. 5. M. HE. SAFETY CONFERENCE 

A conference was held Saturday, February 17, at the 
American Society of Mechanical Engineers, 29 W. 39th St., 
New York City, with a view to discussing whether a national 
safety code for the forging industry ought to be adopted, 
and also whether a similar code should be adopted for the ~ 
plate and sheet-metal working industries. The conference 
was called at the request of the Safety Code Correlating 
Committee which has had this subject under consideration 
for some time. A thoroughly representative group of men 
from. all the interested industrial bodies were invited 
to attend. 
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PERSONALS 


L. K. Berry, for sixteen years with the Warner & Swasey 
Co., Cleveland, Ohio, has resigned his position of domestic 
sales manager to become manager of sales for the Detroit 
Twist Drill Co., Detroit, Mich. 


A. W. BerRRESFORD has resigned as: vice-president and 
director of the Cutler-Hammer Mfg. Co., Milwaukee, Wis. 
Arrangements have been made whereby his services will 
be available in specific matters. ; 


E. S. Lammers has recently returned to the employ of 
the Westinghouse Electric & Mfg. Co., East Pittsburg, Pa., 
with whom he was associated from 1913 to 1919, and will be 
in charge of the controller sales in the industrial depart- 
ment. 


Howarp W. DuNBAR has been made assistant to William 
La Coste Neilson, general sales manager and vice-president 
of the Norton Co., Worcester, Mass. Mr. Dunbar has in the 
past been sales manager of the Norton Co.’s grinding machine 
division. 

Epwin L. ANDREW has been appointed assistant to the 
manager of the department of publicity of the Westinghouse 
Hiectric & Mfg. Co., Hast Pittsburg, Pa. Mr. Andrew has 
had both engineering and advertising training and ex- 
perience. 


A. W. CopELAND, president of the Detroit Gear & Machine 
Co., Detroit, Mich., at a recent meeting of the executive 
committee of the American Gear Manufacturers’ Association 
was elected to fill the vacancy on the committee caused by 
the death of John B. Foote. 


ALFRED J. Doucuty, formerly factory manager of the Bur- 
roughs Adding Machine Co., was elected director and vice- 
- president of the company at the annual stockholders’ meet- 
ing recently held in Detroit. He will have charge of all 
factory and mechanical operations of the company. 


W. E. Syxes, of the Power Plant Co., West Drayton, Eng- 
land, has disposed of his Canadian and United States patents 
relating to gear-cutting machinery, to the Farrel Foundry & 
Machine Co., Ansonia, Conn., and Buffalo, N. Y., and is at 
present located at the Buffalo plant, where he expects to 
remain for some time. 


Wiuu1am BLAKE Parrerson, president of the Patterson 
Tool & Supply Co. of Dayton, Ohio, recently returned from 
his European tour and is again actively engaged in the busi- 
ness of the company. Mr. Patterson reports. business as 
gradually improving, although the absorption of war ma- 
terial interferes somewhat with the sale of new tools. 


CLtoyp M. CHapmMAN has become affiliated with Dwight P. 
Robinson & Co., Inc., New York City, as consulting materials 
engineer. Mr. Chapman, who has been active in the work 
of the American Society of Testing Materials and the 
American Concrete Institute, will in the future represent 
Dwight P. Robinson & Co. in the committee work of these 
societies. yee 

W. W. Reppie has been appointed assistant to the manager 
of the industrial department of the Westinghouse Electric 
& Mfg. Co., East Pittsburg, Pa. He will have charge of the 
railroad shop, metal-working, machinery manufacturers’, 
and material-handling machinery sections of the depart- 
ment. Mr. Reddie has been associated with the Westing- 
house company ever since he graduated from college, with the 
exception of the period during which he served in the war, 
and was previously manager of the metal-working and 
railroad shop sections. 


Crype M. Carr has retired as president of Joseph T. Ryer- 
son & Son, Inc., Chicago, IJ]. Mr. Carr has been unable to 
take an active part in the management of the firm for the 
last two years on account of poor health. He will continue, 
however, as a director, but will be succeeded by Joseph T. 
Ryerson, as president. Mr. Carr was born in Illinois in 
1869, and first became associated with Joseph T. Ryerson 
& Son in 1890. He has taken a very active part in the 
management of the firm, and in 1911 was elected president. 
In addition to his connection with the Ryerson concern, he 
is a director of the Corn Exchange National Bank, trustee 
of the Art Institute of Chicago, a member of the Chicagu 
Plan Commission, and a member of the American Iron and 
Steel Institute. 


JosrepH T. RyERSON was elected president of Joseph T. 


Ryerson & Son, Inec., Chicago, Ill., at the regular annual: 


meeting of the board of directors. Mr. Ryerson was born 
in Chicago in 1880, and is the grandson of the Joseph T. 
Ryerson who founded the firm. Immediately after graduating 
from Yale in 1901, he went to work for the American Sheet 
Steel Co., now the American Sheet & Tin Plate Co., at the 
company’s mill in Vandergrift, Pa. In October 1902, he 
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started with Joseph T. Ryerson & Son in Chicago and in 
1904 was elected treasurer, becoming vice-president in 1911. 
Mr. Ryerson is also actively interested in the work of the 
National Chamber of Commerce, a director of the People’s 
Trust and Savings Bank of Chicago and of the Morris Plan 
Bank of Chicago. He is also a member of the American Iron 
and Steel Institute. 


M. Kesster, formerly superintendent of the Athol Ma- 
chine & Foundry Co., Athol, Mass., has been appointed gen- 
eral manager to succeed H. R. Linton, who hag left the 
company. Mr. Kessler has had an extensive machine shop 
experience. Previous to 1914, he was general foreman of the 
machine shop of A. E. Meyers Co., Pittsburg, Pa., and when 
this company was purchased by the Standard Steel Car 
Co. in 1915, he remained with the new company as super- 
intendent. In the latter part of 1915, he went to the West- 
inghouse. Hlectric & Mfg. Co. as general foreman of the 
department producing 8-inch British shells; later, he was 
in charge of the production of parts for the Browning 
machine gun at Springfield, Mass. In 1919 he became gen- 
eral superintendent of the Athol Machine & Foundry Co., of 
which he has now become general manager. 


M. F. CunnincHAM, formerly of the Superior Corundum 
Wheel Co., is now associated with the Waltham Grinding 
Wheel Co. of Waltham, Mass. Mr. Cunningham began work 
for the Waltham Grinding Wheel Co. about thirty-two 
years ago, and remained in the employ of that company for 
about fifteen years. He then left to found the Superior 
Corundum Wheel Co., which he started in a very small way 
with only a couple of men. It was undoubtedly through his 
personal efforts that this concern was built up to its present 
size. Three years ago he sold out his interests in the 
Superior Corundum Wheel Co. to the International Abrasive 
Co., and since that time he has been acting as manager, 
on behalf of the consolidated companies, for the Superior 
Corundum Wheel Co. Now he has entirely severed his con- 
nection with that company, and again associated himself 
with the Waltham Grinding Wheel Co. 

Henry A. Kietn, who designed and prepared for pro- 
duction the latest model for the Durant Motors Co., is now 
associated with the Eadie Trailer Corporation, 191 Ninth 
Ave., New York City, in charge of standardization of design 
and production of this company’s patented devices for 
trailers and other four-wheeled reversible tracking vehicles. 
The Hadie Trailer Corporation proposes to standardize this 
line, and as a parts manufacturer, supply its devices to 
manufacturers of reversible four-wheeled trailers, industrial 
trucks, etc., under license to use its models and devices. 
The Eadie Trailer Corporation was recently formed to take 
over the business of the Eadie Vehicle Gear Co., and among 
its officers and directors are Theodore D. Pratt, general man- 
ager of the Motor Truck Association of America, and A. L. 
Campbell, formerly chief engineer of Brewster & Co. John M. 
Eadie is president of the corporation. 


ae * * 


TRADE NOTES 


INTERNATIONAL SALES Co., 832 Hearst Bldg., San Francisco, 
Cal., has been organized’ to promote the export sales of 
American products. The company will open a central 
foreign sales office in Shanghai, China, from where its foreign 
sales activities will be directed. 

SoLtomon-AsgoTr Co., industrial engineers, 175 Fifth Ave., 
New York City, have changed their name to Abbott, Merkt 
& Co., Inc. There will be noi change in the personnel of the 


-present organization, except that G. R. Solomon will be 


active only as a director and stockholder. 


LEIMAN Bros., manufacturers of air pumps for automatic 
feeders, folders, labelers, banders, and other automatic ma- 
chines, have found it necessary, owing to the rapid increase 
in their business, to remove their New York office and show 
room to larger quarters at 60-62 Lispenard St. 


OmcEAR Co., 60 Twenty-seventh St., Milwaukee, Wis., 
manufacturer of variable-speed hydraulic power transmis- 
sions, has opened an office in Detroit, at 415 E. Jefferson 
Ave. Donald Clute, who formerly handled the sale of Oil- 
gear products for the Cadillac Machinery Co., has been placed 


in charge of this office: 
DoEHLER D1iE-CASTING Co., Court, Ninth, and Huntington 


Sts., Brooklyn, N. Y., elected the following directors for 
the ensuing year at a recent meeting of the stockholders: 
H. H. Doehler, Charles Pack, John A. Schultz, Jr., H. B. 


_Griffin, John- Kralund,.F.« L. Duerk, John L. Pratt, A. P. 


Sloan, Jr., and E. J. Quintal. 


AMERICAN ELECTRIC FUSION CoRPORATION has purchased a 
site for its new factory on Diversey Blvd., Chicago, [1]. 
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| Two essentials for good work 
—High-grade Machines and 


The quality of work a machine produces depends on the quality of 
the machine itself—particularly true of a grinding machine. To 
grind work to close limits with a smooth, even finish requires a 
machine correct in every detail of design and manufacture. 


The combined skill of experienced engineers and expert workmen 
gives Brown & Sharpe Grinding Machines the qualities essential 
for producing good work. Manufacturers seeking a satisfactory 


solution of their grinding problems should consider the advan- 
tages of 


BROWN & SHARPE 
PLAIN GRINDING MACHINES 


Send for Catalog No. 137 
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Reliable Machinists’ Tools 


Without reliable tools the mechanic working to close limits is 
at a serious disadvantage. The quality of his work and the 
speed of his production are largely influenced by the confi- 
dence he has in the tools he uses. Brown & Sharpe Tools are 
dependable and give men the confidence essential for good 
work. Every mechanic will be interested in 


the new line of 


REX MICROMETERS 


Rex—a complete line of Brown & Sharpe Mi- 
crometers in 24 sizes covering a range from 0 to 
24 in. Sturdy frame of I-section combines light- 
ness with strength. The rectangular shape of the 
frame gives greater measuring capacity than a 
frame of the circular type. Every Rex Microme- 
ter is regularly furnished with a Clamp Ring 
which locks the spindle and preserves the setting. 


Write for Rex Circular 


Look up Rex Set No. 135 shown in this circular. 
This set of six micrometer calipers measuring 
from 0 to 6” will prove useful for the average 
work found in Grinding Rooms. 


BROWN & SHARPE MFG. Co. 
PROVIDENCE, R.I., U.S.A. 


Rex Micrometers are Brown & Sharpe Tools 
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A program of expansion that will be carried through in 
1923 includes plans for a total floor space of 80,000 to 
100,000 square feet. The first unit, a two-story building 
of 20,000 square feet, is being erected now. 


Harrispurc Mre. & Borer Co., Harrisburg, Pa., recently 
opened a sales office in the Park Row Building, New York 
City. The company manufactures boilers, tanks, steel stacks, 
breechings, and special steel plate and structural steel. It 
also makes a specialty of contracting to build entire lines of 
machinery for companies not having their own shops. 


HANNA ENGINEERING -WorKS, 1765 Hlston Ave., Chicago, 
Ill., manufacturer and distributor of Hanna riveting ma- 
chines, air hoists, sand sifters, Mumford molding machines, 
and the Milwaukee sprue cutter, is now represented in De- 


troit and surrounding territory by the Charron Engineering 


Sales Co., 1002 Real Estate Exchange Bldg., Detroit, Mich. 


Superior SprRiInG Co., Springfield, Ohio, manufacturer of 
Superior coiled wire springs, has found it necessary, owing 
to the increasing demand for its product, to double its pre- 
vious capacity. The company reports that its 1922 business 
was more than double that of 1921; and the indications are 
that the demand in 1923 will require this increase in manu- 
facturing facilities. 

Harry E. Harris, Bridgeport, Conn., engineer specializing 
on manufacturing methods, has taken over the activities of 
Hubbard, Harris & Rowell, Ine., and will personally direct 
all the work of organization, installations, equipment de- 
signs, and economic investigations. The business will be 
carried on in the future under the name of Harry E. Harris, 
consulting engineer. 

BLAKELY Mre. Co., Fullerton Ave. and Monnier Road, De- 
troit, Mich., manufacturer of automobile shipping fastenings, 
has moved into a new modern factory, containing about 
12,000 square feet of floor area. The company is equipping 
for increased production in its regular lines,’ and is also 
preparing to develop some new lines of shipping fastenings 
for the general manufacturing trades. 


ReeEeD-PRENTICE Co., announces that its New York office, 
Room 536, Singer Bldg., 149 Broadway, is acting as selling 
agent for the bench lathes and internal grinding machines 
manufactured by the Rivett Lathe & Grinder Co., Brighton 
District, Boston, Mass. The office is in charge of P. K. 
Dayton. The Rivett Lathe & Grinder Co. has had a similar 
arrangement with the Reed-Prentice Co. in the Detroit 
territory. 


EDWARD HoLLANDER Toon Co., 142 Miller St., Newark, N. J., 
has changed its name to HOLLANDER-WESTMAN Toor Co., and 
has:-moved to larger quarters at 566 Forest St., Arlington, 
N. J. E. Hollander is president, and J. Westman is secre- 
tary-treasurer. The concern will market the line of improved 
Hollander adjustable broaches and a department will be 
maintained for the manufacture of tools, jigs, dies, and 
special machinery. 


WESTINGHOUSE ELecrric & Mre. Co., East Pittsburg, Pa., 
is erecting a $700,000 building in Chicago, located at West- 
Pershing Road and Leavitt St. This building will be used 
for a combination district sales office, warehouse, and serv- 
ice shop, and is the first of three buildings to be erected by 
the company at this location in Chicago. It will be seven 
stories high, of reinforced concrete construction, and will 
have 218,000 square feet of floor space. 


AMERICAN ENGINEERING Co., Philadelphia, Pa., manufact- 
urer of Taylor stokers and marine auxiliaries, has taken 
over the SranpARD CRANE & Hoist Co. and the patent and 
manufacturing rights to the mono-rail electric hoist for- 
merly known as the “Standard.” H. S. Valentine, chief 
engineer of the Standard Crane & Hoist Co., will remain 
with the American Engineering Co., directing the sales and 
supervising the manufacture of the hoists. 


MIrHLE PRINTING Press & Mere. Co. is erecting additions 
to its plant at 14th and Robey Sts., Chicago, Ill. Three new 
buildings will be erected and connected by a bridge with the 
present plant. One building will be used for machine shop, 
storage, packing, and shipping, assembling, erecting, and 
testing, and will also contain office, drafting-room and ex- 
perimental department. A pattern shop and storage build- 
ing and a blacksmith shop will also be erected. 


KELLER MECHANICAL ENGINEERING CORPORATION, 74 Wash- 
ington St., Brooklyn, N. Y., has succeeded the KELLER 
MECHANICAL ENGRAVING Co., the management remaining the 
same. The change in the name was made because the word 
“Wngraving” did not accurately describe the business of the 
company, and the new name was adopted as better fitting 
the activities of the corporation, which builds die-sinking 
and mold-cutting machines, and also produces dies and 
molds. 
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FarrEL Founpry & MacHINE Co. of Ansonia, Conn., and 
Buffalo, N. Y., has purchased the Sykes patents covering the 
United States and Canada, for the manufacture of double 
helical or herringbone gear. cutting machines. This com- 
pany will manufacture both gears and machines for -the 
trade at its Buffalo plant where it now has a complete line 
of machines in operation ranging from the smallest to 15 
feet in diameter. W. E. Sykes, of West Drayton, England, 
is at present with the Farrel Foundry & Machine Co. at 
the Buffalo plant. 

Par-Con Co., Lrp., Bourse Bldg., Philadelphia, Pa., is a 
partnership formed by Earl Parent, formerly mechanical 
engineer for the Miller Lock Co.; William-A. Parent, for- 
merly general manager for the Dexter Metal Mfg. Co.; and 
Walter M. Conard, formerly secretary and purchasing agent 
for the Miller Lock Co. The new company will operate as 
material engineers for the mechanical development and 
sale of metal products, including finished and raw material 
of cast, sheet, bar, and wire products, as well as metal 
lockers, shelving, and office equipment. 


ASSOCIATED SPRING CORPORATION, New York City, has been 
incorporated under the laws of the state of New York. The 
incorporation embraces the following concerns: Wallace 
Barnes Co., Bristol, Conn.;. William D. Gibson Co., Chicago, 
Ill.; Raymond Mfg. Co., Corry, Pa.;, Barnes-Gibson-Raymond, 
Inc., Detroit, Mich., and the Wallace Barnes Co., Ltd., Hamil- 
ton, Ont., Canada. These concerns have all been in the 
business of spring manufacturing for many years. The new 
arrangement contemplates no change in either the manage- 
ment or the personnel of any of the organizations involved. 
Each business will operate as heretofore. 

STANDARD CoNvEYoR Co., North -St. Paul, Minn., has ac- 
quired, by purchase, the rights and patents pertaining to - 
the Brown line of portable and sectional piling, lifting, con- 
veying, loading, and unloading machinery, for the handling 
of packed and loose material. This line of machinery has 
been manufactured by the BrowN PoRTABLE CONVEYING 
MACHINERY Co. at North Chicago for ten years. The pres- 
ent plant will be continued in operation by the Standard 
Conveyor Co., and correspondence relating to this line should 
be addressed to the Standard Conveyor Co., Brown Portable 
Products Plant, North Chicago, Ill. The old organization 
will also be continued. 


HUNTER CRUCIBLE STEEL Co., 6600 Grant Ave., Cleveland, 
Ohio, has acquired the plant and property formerly owned 
by the Erectric Sree, & Force Co.. Cleveland, Ohio. ‘The 
new company will produce a full line of hot-rolled high-speed, 
carbon, and alloy tool steels, as well as automotive and 
special analysis steels. The annual tonnage capacity of the 
present facilities of the plant are 6000 tons of hot-rolled 
bars, and 12,000 tons of high-grade forgings. The officers 
of the company are Arthur H. Hunter, president; Frank 
B.. Lounsberry, first vice-president; Donald W. Wells, sec- 
ond vice-president; A. B. Smythe, treasurer; L. H. Vinnedge, 
secretary; and F. J. Beebe, assistant secretary. 


Rainey Toou Co., Cleveland, Ohio, have acquired the sell- 
ing rights for the entire output of the factory of the RaInry 
Bros. Toot Co., Grove City, Pa. A. J. Bolger, formerly dis- 
trict manager for the Mid-West Mfg. Co., of Minneapolis, 
Minn., and D. C..Paul, formerly Cleveland branch manager 
for the Black & Decker Mfg. Co., are officers of the Rainey 
Tool Co., with headquarters in the Plymouth Bldg., Cleve- 
land, Ohio. This company is manufacturing a complete Hne 
of tools for steam and pneumatic hammers, and misceljan- 
eous hand tools for machinists, plumbers, and contractors. 
The factory will remain in Grove City, Pa., where additional 
ground has been obtained and a large building is being 
erected. 


GALLMEYER & LivINGsTON Co., 14 Campau Ave., N. W., 
Grand Rapids, Mich., has been incorporated with a capital- 
ization of $450,000. In this company are consolidated the 
Valley City Machine Works, the Grand Rapids Grinding 
Machine Co., and the Union Machine Co. A new factory will 
be constructed immediately to house the consolidated organ- 
ization. Practically all the products of the three original 
companies will be continued, which include twist drill grind- 
ers, tap grinders, universal cutter grinders, plain grinding 
machines, disk grinders, wet tool grinders, milling machines, 
single-, double- and multiple-spindle boring woodworking 
machines, universal saw benches, band saws, jointers, plain 
saw benches, and wood shapers. Christian Gallmeyer will 
be president of the new corporation; S. Owen Livingston, 
vice-president; William H. Gallmeyer, second vice-president ; 
‘B. C. Saunders, secretary; and Charles H. Gallmeyer, treas- 
urer. J. DeKoning will be executive superintendent. These 
officers, with Robert D. Graham, will constitute the board 
of directors. 
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Any cutter in the pile 


| 3 can be quickly and correctly 
| sharpened on the Cincinnati 
Cutter Grinder. The Patent- | 
ed Clearance Setting Dial | 
has a lot to do with it. 


No. 1% Cincinnati 
Universal Cutter 


It is no trouble at all to grind correct 
and Tool Grinder 


clearances with the Cincinnati Pat- 
ented Cutter Clearance Setting 
Dial. No clearance tables or dia- 
grams are needed. 


Patent 
rights fully 
reserved 


This is a big feature in the Cinein- 
nati Cutter Grinder—no other 
grinder has it. 


There are many other exclusive fea- 
tures, helping to increase production 
in hundreds of shops. Let us give the 
full details. 


The Cincinnati 
Milling Machine 


This machine takes work 10-in. diameter, 17 in. long. Has ¢ p Vy 

11-in. table travel—91%4 in. cross and 7-in. vertical. Will she Om an 

High Power Face Mills up to 12 in. in diameter and Stan ar : 

Face Mills up to 16 in. diameter; formed cutters up to 5% in. CINCINNATI, OHIO, U. S. A. 


diameter, using a 4-in. diameter grinding wheel. 


OBITUARIES 
JAMES M. CARPENTER 


James M. Carpenter, one of the pioneers in the tap and 
die industry, and founder of the Carpenter Tap & Die Co., 
Pawtucket, R. I., died January 24, at his winter home, in 
St. Petersburg, Fla., from pneumonia. Mr. Carpenter was 
in his eighty-fifth 
year at the time of 
his death. He was 
born in Cumberland, 
R. I. His early life, 


other leaders of in- 
dustry, was a story 
of struggle and re- 
verses in business, 
with ultimate suc- 
cess achieved by 
hard work and perse- 
verance. He com- 
bined the qualities 
of a practical me- 
chanic, an inventor, 
and a good business 
man. During the 
Civil War period he 
was a mechanic in 
the Burnside Rifle 
Works of Providence, 
R. I. Later he went 
to San Francisco, 
making the trip in a 
sailing vessel. There 
he worked at. his 
trade for about a year and then returned Hast. In 1870 he 
went to Pawtucket and started the tap and die business 
which has ever since been identified by his name. This 
was begun on a small scale with a working force of only a 
few mechanics. Soon after, however, part of the present fac- 
tory was obtained, and the business was expanded until 
finally the whole building was acquired and additions made. 

Mr. Carpenter was president and treasurer of the com- 
pany at the time of his death, and was widely known 
throughout the machine industry. Much of the machinery 
usefl in his plant was invented by him. .During the last 
five years he had practically retired from active business. 
He is survived by his wife and one son. 


JOHN ARMSTRONG 


John Armstrong, president of the Armstrong Bros. Tool 
Co. of Chicago, died suddenly on January 28 at Chattanooga, 
Tenn., while enroute to his winter home at Seabreeze, Fla. 
Mr. Armstrong was born on December 16, 1866, in Chicago. 
He was the son of John Armstrong and Helen Lennox Arm- 
strong, both natives of Scotland, who, with their four older 
children, came to Chicago in June, 1866, emigrants from 
their native land, looking for a home and a brighter future 
and broader opportunities for their growing family. 

John Armstrong received a good training and common 
school education in the Annunciation Catholic Parochial 
School in Chicago, and started work at the age of thirteen 
in the manufacturing department of Charles Gossage & Co., 
dry goods merchants, where he remained until at the age of 
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like that of many | 


March, 1923 


sixteen he was apprenticed to learn the patternmaker’s trade 
with the Excelsior Iron Works, Chicago, where his father 
was employed as a blacksmith. About this time he entered 
night school and completed a course in mechanical drawing. 
While learning his trade he, in company with two older 
brothers, George and James, who were machinists, did con- 
siderable experimental work on automobiles, or rather steam- 
propelled vehicles, about 1884-1888. One of these “steam 
buggies,” a three-wheeler front-wheel drive, was completed 
and successfully run on Chicago’s streets in the neighbor- 
hood of West North Ave. and North Ashland Ave, in 1887. 

With his brothers, John Armstrong began the manufacture 
of tool-holders for use on machine tools in 1890, in a one- 
story frame shop, 16 by 16 feet, built with their own hands 
on the rear of a lot owned by John Armstrong, Sr., at 78 
Edgewood Ave., in the outskirts of Chicago. From this 
modest beginning grew the big plant of the Armstrong 
Bros. Tool Co., which was incorporated in 1895, and from 
which the Armstrong products are distributed to all parts 
of the world where machine tools are operated. f 

John Armstrong possessed many qualities which endeared 
him to his friends and business associates, but his deepest 
friendships were always with the “old boys,’ those who 
worked with him. in the shop where he devoted so much 
thought and study to the development of Armstrong prod- 
ucts: To his perseverance, knowledge and mechanical ability, 
the growth and success of the business was largely due. 

Mr. Armstrong is survived by his wife and eight children, 
two sons and six daughters, his son, John O. Armstrong, . 
being actively identified with his father’s company. 


A. H. BauMAN, vice-president of the Cleveland Duplex Ma- 
chinery Co., Inc., Cleveland, Ohio, died from influenza on 
February 4 at the Hast 105th St. Hospital in Cleveland, 
after a very short illness. Mr. Bauman was thirty-two years 
old. He was born in Fremont, Ohio, and after graduating 
from the high school in that city, served an apprenticeship 
in the shops of the Lake Shore Electric Co., later going to 
Cleveland, where he became a toolmaker at the White Motor 
Co.’s plant. With the coming of the war, his services were 
requisitioned and he was made general foreman of the 
gun shop of the American Brake Shoe Co. at Erie, Pa. At 
the close of the war, Mr. Bauman became affiliated with the 
Cleveland Duplex Machinery Co., and was elected to the 
vice-presidency in October, 1921. 

Howarp M. Witson, president of the Taylor-Wilson Mfg. 
Co., McKees Rocks, Pa., died suddenly at his office, February 
16, aged sixty-one years. Mr. Wilson was born in Pittsburg 
and resided there all his life. He was graduated from the 
Rensselaer Polytechnic Institute at Troy, N. Y., in 1884. He 
had been a member of the Engineers’ Society of Western 
Pennsylvania since 1886, and was also a member of the 
Pittsburg Chamber of Commerce. 


CLARENCE S. Bement, formerly president of the Bement- 
Miles Co., Philadelphia, Pa., and a director of the Niles- 
Bement-Pond Co., New York City, died January 27 in New 
York, at the age of eighty, following an illness of several 
years. 

Oscar E. Perrico, for the last six years mechanical engi- 
neer with the Pratt & Whitney Co., Hartford, Conn., died 
January 25 at his home in Hartford. Mr. Perrigo was well 
known in the mechanical field as the author of several books, 
and in past years he wrote many articles for MACHINERY. 
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COMING EVENTS 


March 13—Meeting of the American Society of 
Mechanical Engineers in the Engineering Societies’ 
Bldg., 29 W. 39th St., New York City. 


March 18-24—Second general 
International Chamber of Commerce 


meeting of the 
in Rome, 


Italy. Lacey C. Zapf, secretary American Sec- 
tion, Mills Bldg., Washington, D, C. 


March 21—Joint meeting of the American So- 


ciety of Mechanical Engineers, American So- 
ciety of Civil Engineers, American Institute of 
Mining and Metallurgical Engineers, and the 
American Institute of Electrical Engineers in the 
Engineering Societies’ Bldg., 29 W. 39th St.. 


New York City. 

April 9-14—Paper Industries Exposition to be 
held at the Grand Central Palace, New York 
City. Charles F. Roth and Fred W. Payne, 
managers, Grand Central Palace. 


April 16-19—Twenty-fifth 
the National Metal Trades Association at the 
Hotel Astor, New York City. Secretary, L. W. 
Fischer, Peoples Gas Bldg., Chicago, Ill. 


annual convention of 


April 18-20—Spring convention of the- Society 
of Industrial Engineers, at Hotel Gibson, Cin- 
einnati, Ohio. Further information can be ob- 


tained from the business manager of: the society, 
327 S. La Salle St., Chicago, Il. 


April 19-21—Seventh annual meeting of the 
American Gear Manufacturers’ Association, at the 
Hotel Cleveland, Cleveland, Ohio. T. W. Owen, 
2448 Prospect Ave., Cleveland, Ohio, secretary. 


April 28-May 3—Twenty-seventh annual con- 
yention and seventeenth annual foundry, machine 
and equipment exhibit of the American Foundry- 
men’s Association at Oleveland, Ohio. C. JB. 
Hoyt, 140 S. Dearborn St., Chicago, Ill., secretary. 


May 2-4 (Note change of date from April 25- 
27)—Tenth National Foreign, Trade Convention in 
New Orleans, La. Secretary, O. K. Davis, 1 
Hanover Square, New York City. ‘ 


May 3-5—Semi-annual meeting of the American 
BPleectro-chemical Society at Hotel Commodore, 
New York City. Secretary, Colin G. Fink, 327 
S. La Salle St., Chicago, Il. 


May 7-10—Eleventh annual meeting of the Na- 
tional Chamber of Commerce in New York City 
at the Waldorf-Astoria Hotel. Secretary, DOA 
Skinner, Mills Bldg,, Washington, D. C. 


May 15-18—Annual convention of the National 
Association of Purchasing Agents at Cleveland, 
Ohio. Secretary, O. H. R, Heydon, 19 Park 
Place, New York City. é : 


May 17-19—Joint convention of the National 
Supply & Machinery Dealers’ Association, Southern 
Supply & Machinery Dealers’ Association, and 
American Supply & Machinery Dealers’ Assecia- 
tion in Cincinnati, Ohio. Secretary, F. D. Mitchell, 
1819 Broadway, New York City. 

June 11-14—Annual meeting of the Electric 
Power Club in Hot Springs, Va.; headquarters, 
Hotel Homestead. Executive secretary, S. N. 
Clarkson, Kirby Bldg., Cleveland, Ohio. ; 

June 25-29—Annual convention of the American 
Institute of Electrical Engineers at Swampscott, 
Mass. For further information, address the 
secretary’s office, 29 W. 39th St., New York City. 
. June 25-30—Twenty-sixth annual meeting of 
the American Society for Testing Materials in 


Atlantic City, N, J.; headquarters, Chalfonte- 
Haddon Hall Hotel. C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa., secretary. 


NEW BOOKS AND PAMPHLETS 


Ideas for the Radio Experimenter’s Laboratory. 
By M. B. Sleeper, 184 pages, 5% by 8 inches. 
Published by the Norman W. Henley Pub- 
lishing Co., 2 W. 45th St., New York City. 
Price, 75 cents. 

This book contains information on the con- 
struction and use of radio laboratory instruments 
for amateurs and experimenters. 
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Best Bored on the 


“PRECISION” 


ae B oring, Drilling 
iN. and Milling Machine 


Best Bushed 


on the 


LUCAS 
Power 
Forcing 
Press 


Best Broached 


on the 


LUCAS 
Vertical 
Broaching 


Machine 


LUCAS MACHINE TOOL CO. @z2x3>) CLEVELAND, OHIO, U.S.A. 


FOREIGN AGENTS: Alfred Herbert, Ltd., Coventry. Societe Anonyme Belge, Alfred Herbert, Brussels. Allied Machinery 
Co., Turin, Barcelona, Zurich. V. Lowener, Copenhagen, Christiania, Stockholm. R. S. Stokvis & Zonen, Rotterdam. Andrews 
& George Co., Tokio, Japan. 
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500 Plain Answers to Direct Questions on Steam, 
Hot Water, Vapor and Vacuum Heating. By 


Alfred G. King. 253 pages, 6 by 9 inches; 
157 illustrations. Published by the Norman 
W. Henley Publishing Co., 2 W. 45th St., 
New York City. Price, $2.50. 


This is the second revised and enlarged edition 
of a text-book treating of the science and general 
practice of heating. The work is arranged in 
question and answer form, and is intended as a 
guide for apprentice and journeyman fitters, as 
well as a reference book for master fitters, archi- 
tects, and heating contractors. The important 
features of modern heating practice are covered, 
and many new heating systems and methods are 
illustrated and described. 


Mechanical World Electrical Pocket Book for 


1923, 326 pages, 4 by 6% inches. Pub- 
lished by Emmott & Co., Ltd., 65 King St., 
Manchester, England. Price, 1s 6d, net. 


The new edition of this well-known little hand- 
book for electrical engineers contains a rewritten 
section on electrical measuring instruments, which 
describes the principal devices used, and con- 
tains a number of new illustrations. Another 
section is that dealing with plant, load, and di- 
versity factors. The material on mercury recti- 
fiers has been rewritten, and a new section 
has been added on power in alternating-current 
circuits. Other additions include material on the 
lead hydrate cell; eyc-are welding; and trans- 
verters. A table of the properties of electrical 
insulating materials is also one of the new fea- 
tures. 


Briquetting. By Albert L. Stillman. 466 pages, 
6 by 9 inches; 160 illustrations. Published 
by the Chemical Publishing Co., Haston, Pa. 
Price, $6. 


Although thousands of tons of briquettes are 
manufactured annually from all classes of raw 
materials, the only book published on this subject 
up to this time is a comprehensive work entitled 
‘“Hlandbook of Briquetting,’’ by Professor G. 
Franke, translated from the German by Professor 
F. Lantsberry. The present book, therefore, is 
of particular interest, as it presents the subject 
for the first time from the American standpoint, 
and gives the result of the author’s many years 
of experience with briquetting methods and ma- 
chinery. The chapters that will be of particular 
interest in the machine-building field are those 
dealing with the briquetting of turnings, cast- 
iron borings, and non-ferrous metals. 


Oxy-acetylene Welding and Cutting. By P. F. 
Willis. 254 pages, 4 by 6 inches; 99 illus- 
trations. Published by the Norman W. Hen- 
ley Publishing Co., 2 W. 45th St., New York 
City. Price, $1.50. 

This is the sixth revised edition of a book 
treating of the use and maintenance of welding 
and cutting apparatus, and the welding of vari- 
ous metals including special castings and parts. 
It covers acetylene, oxygen and electric welding. 
The book is of an elementary nature which will 
appeal to the beginner, but it is also intended 
to meet the needs of the finished welder. The 
material is presented in eleven chapters headed 
as follows: Acetylene; Oxygen; Welding and 
Cutting Torch; Apparatus and _ Installation: 
Preparing for Welding; Welding of Different 
Metals; Welding of Sheet Metal and Pipe; 
Boiler Welding; Welding of Various Pieces; 
Welding Symbols; and Electric Welding. } 


Machinery Foundations and Erection, Edited by 
Terrell Croft. 691 pages, 5% by 8 inches; 
773 illustrations. Published by the McGraw- 
Hill Book Co., Inc., 370 Seventh Ave., New 
York City. Price, $5. 

This book is one of a series on power plants, 
and is made up from material supplied by a num- 
ber of different contributors. It presents in a 
simple way, without resort to intricate mathe- 
matics, the principles and methods of machinery 
and engine foundation, design and construction, 
and of machinery and engine erection, for the use 
of power plant engineers, works superintendents 
and millwrights. It discusses the proper propor- 
tions for foundations of various types; the selec- 
tion of the proper type for a_ specifie purpose; 
foundation installation and reconstruction; de- 
sign and construction of foundations for machines 
and engines of all types; methods of erecting 
machinery and engines after the foundations have 
been built; and repair, enlargement, and removal 
of existing foundations. 


Thomas’ Register of American Manufacturers. 
4200 pages, 9 by 12 inches. Published by the 
Thomas Publishing Co., 461 Highth Ave., New 


York City. Price, $15. 

This is the thirteenth edition of this well- 
known purchasing guide and directory, which 
eovers all the manufacturing industries in the 


United States. The book embraces more than 
70,000 articles and kinds of articles and contains 
over 800,000 names of manufacturers. It also 
gives a capital or size rating for each concern. 
The arrangement is the same as in previous edi- 
tions, the book being divided into three principal 
sections, which are distinguished, for ready refer- 
ence, by being printed on different colored paper. 
The first section, which is by far the largest sec- 
tion of the book, contains a classified list of the 
different products and the names and addresses of 
the manufacturers of each, arranged alphabeti- 
cally, first by states, second by cities or towns, 
and third, by the firm names. This list is thor- 
oughly sub-divided so that reference can easily be 
made to a specific class of manufacturers, The 
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second section comprises an alphabetical list of 
manufacturers, giving the names, addresses, 
branches, successors, ete., and product. The 
third sectiom contains an alphabetical list of the 
trade names of all the products included in the 
classified section, together with the name and ad- 
dress of the manufacturers. The book is thorough- 
ly indexed and cross-indexed so that any product 
or class of manufacturers can easily be found. 
The appendix gives a list of the representative 
banks in the United States, the names and ad- 
dresses and the name of the secretaries of com- 
mercial organizations, and a list of the leading 
trade journals in the country, including the name, 
address, and subscription price. Buyers and sell- 
ers will find this book a great aid in doing their 
work economically and efficiently. 


NEW CATALOGUES AND 
CIRCULARS 


Henry Disston & Sons, Inc., Philadelphia, Pa., 
manufacturers of saws, tools, files and steel is 
distributing a calendar for 1923 to the trade. 


Osborn Mfg. Co., 5401 Hamilton Ave., Cleveland, 
Ohio. Condensed catalogue of hand-, air-, and 
electric-molding machines, for steel, malleable, 
gray iron, brass and aluminum foundries. 


General Bakelite Co., 8 W. 40th St., New York 
City. Booklet entitled ‘‘The Material of a Thou- 
sand Uses,’’ illustrating the wide variety of elec- 
trical and mechanical uses of bakelite, conden- 
site, and redmanol. 


Hardinge Oo., 120 Broadway, New York City. 
Catalogue 13, of Hardinge conical mills and their 
application to the field of grinding and pulveriz- 
ing of abrasives and many other powdered or 
granular materials, 


Long & Allstatter Co., Hamilton, Ohio, Calen- 
dar for 1928, illustrating the line of power 
punching, shearing, and forging machines manu- 
factured by this company. 


Shepard Electric Crane & Hoist Co., Montour 
Falls, N. Y. Circular pointing out the econo- 
mies possible through the use of the ‘‘Liftabout”’ 
—a compact, powerful electric hoist recently 
brought out by this company. 


U. 8S. Electric Welder Co., Cleveland, Ohio. 
Bulletin 23, outlining the distinctive features of 
United States Type S. A. F. resistance welding 
machines. The principal dimensions are given 
for the different styles and sizes. 


Modern Machine. Tool Co., 601 Water St., 
Jackson, Mich. Leaflet descriptive of a com- 
bination drill table and vise for use on drill 
presses. This equipment is made in two sizes 
having tables of 16 and 19 inches diameter, re- 
spectively. : 

Porter-Cable Machine Co., 1708 N. Salina St., 
Syracuse, N. Y. Loose-leaf catalogue containing 
illustrations and descriptive matter (including 
complete specifications) of Syracuse portable, 
motor-driven wood and metal sanders, grinders, 
and band saws. 


Flather & Co., Inc., Nashua, N. H. Catalogue 
illustrating and describing Flather 13-inch stand- 
ard engine lathes, 14- and 16-inch quick-change- 
gear lathes, 14-, 16-, 18-, 20-, 24-, and 26-inch 
double back-geared lathes, 14- and 16-inch tool- 
room lathes, and motor-driven lathes. 


Perfection Tool Works, 209 Liberty St., Jack- 
son, Mich. Leaflet describing the ‘“Perfection’’ 
connecting-rod testing and straightening fixture 
for checking connecting-rods within one-half thou- 
sandth of an inch. This fixture is applicable to 
econnecting-rods of any car or truck. 


Edwin Harrington, Son & Co,., Inc., 17th and 
Callowhill Sts., Philadelphia, Pa. Circular de- 
scriptive of Harrington chain hoists and travel- 
ers. Capacities and price lists are given for 
the ‘Peerless’? hoist, the screw hoist, and the 
differential hoist made by this company. 


Cincinnati Electrical Tool Co., 1507 Freeman 
Ave., Cincinnati, Ohio, Catalogue 18, illustrat- 
ing and describing this company’s complete line 
of portable electric drills, grinders and buffers. 
Tllustrations and tables of dimensions, capacities, 
speeds, ete., are given for the different tools. 


Krieger Tool & Mfg. Co., Wisconsin Rapids, 
Wis. Leaflet containing instructions for using 
this company’s crankpin tool for truing up auto- 
mobile, truck, and tractor crankpins and main 
bearing journals; ecrankpin rounder; and univer- 
sal reboring machine for boring the cylinders 
of automobiles and stationary engines in place. 


Modern Machine Tool Co., 601 Water St., 
Jackson, Mich. Circular describing the Modern 
eutting-off machine, which is designed for cutting 
off gas-pipe, tubing, and solid bar stock, both 
round and hexagon. The machine is made in three 
sizes with capacities of 0 to 1 inch, 0 to 2 inch 
and 0 to 8 inch: outside diameter, respectively. 


Electric Controller & Mfg. Co., Cleveland, Ohio. 
Bulletin 1003-A, illustrating and describing Type 
Q brakes used for stopping and holding rotating 
machinery. Their most general application is to 
eranes and other types of hoisting apparatus, 
although they are also widely used in connection 
with many other classes of electrically driven 
machines. ; 


Edison Lamp Works of General Electric Co., 
Harrison, N. J. Bulletin 140 on the lighting of 
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paper and pulp mills; bulletin 141 on automobile, 
garage and display room lighting; bulletin 142 on 
the lighting of woodworking plants; and bulletin 
110-A on the lighting of textile mills. Bulletin 
108-A on office lighting, and 112-A on light and 
safety, are also available. 


Frank O. Wells Co., Inc. Greenfield, Mass. 
Circular descriptive of the ‘‘Threadwell’’ adjust- 
able hexagon die, for producing accurate threads in 
production quantities. This die is adapted for use 
in releasing or non-releasing hexagon die-holders 
on screw machines, lathes, drill presses, bolt cut- 
ters, ete. Tables of dimensions and prices for the 
different sizes are included. 


Beyer Machine Co., Jackson, Mich. Cireuldr 
illustrating and describing the Baker adjustable 
angle-plate lathe fixture which is designed to do 
away with the old method of bolting and adjust- 
ing an angle-plate to the faceplate of a lathe. 
The fixture can be quickly attached to the lathe 
spindle, and readily ‘adjusted transversely by 
means of a screw and wrench. 


Universal Drafting Machine Co,, Cleveland, 
Ohio. Catalogue describing universal drafting ma- 
chines and their application, All the various 
types of drafting machines built by the company 
are clearly illustrated and applied as indicated. 
Numerous halftone illustrations of modern draft- 
ing-rooms are also included, showing plants 
where these machines are used. 


Ingersoll Milling Machine Co., Rockford, IIl. 
Folder illustrating and describing a 100-ton ad- 
justable-rail Ingersoll milling machine, capabie 
of milling a casting 10 feet wide and 6 feet 
high. This machine will be used for milling 
large steel castings in the manufacture of vaults 
and safes. The folder also illustrates and de- 
scribes Ingersoll inserted-tooth cutters. 


Herman A. Holz, 17 Madison Ave., New York 
City. Booklet describing the Holz thetascope, an 
apparatus particularly useful for the determina- 
tion of the lubricating. efficiency of oils and 
greases, based upon their adhesive forces to 
metal surfaces; also folder entitled ‘‘Determin- 
ing the Lubricating Efficiency of Oils,’’ calling 
attention to the use of the Holz thetascope for 
this purpose, 


Danly Machine Specialties, Inc., 1613 N. Lin- 
coln St., Chicago, Ill. Catalogue illustrating and 
listing the Danly standardized die sets, leader 
pins, bushings, and dowel-pins for punch and 
die work. Also folder entitled ‘‘What Is the 
Time Between ‘Grinds’ on Your Dies?’? contain- 
ing a description of the Danly standardized and 
machined die sets, and component parts with 
drawings, tabulated data, and illustrations. 


Cutler-Hammer Mfg. Co., Milwaukee, Wis. 
Publication 3015, treating of C-H lifting magnets, 
with special reference to the ‘‘Red’’ magnets. 
The. features of the ‘‘Red’’ magnets are fully 
illustrated and described. Special mention is 
made of the method of control and the C-H mag- 
netie controller and master switch furnished with 
Cutler-Hammer. magnets. The numerous illustra- 
tions give evidence of the many and yarious ap- 
plications of lifting magnets. 


Eastern Machine Screw Corporation, 23-48 Bar- 
elay St., New Haven, Conn. Pocket-size edition 
of the company’s catalogue, containing ninety- 
three pages descriptive of H. & G, self-opening 
die-heads, covering the design. workmanship, and 
adaptability of these tools. The book is illus- 
trated by fifty-six halftones and line engravings, 
and also contains many tables of value to those 
engaged in thread cutting. The catalogue has 
been put out in pocket size in order to be of 
greater value to the man in the shop. 


_ Cooke, Troughton & Simms, Ltd., Buckingham 
Works, York, England. Catalogue descriptive of 
the. line of clinometers made by this concern for 
indicating or ascertaining vertical and angular 
values. One of the instruments described is an 
adjustable spirit level designed to meet the 
need of engineers who have to carry out level- 
ing operations on shafts, machined surfaces, 
engine bed-plates, ete. This instrument not only 
establishes a true horizontal, but also measures 
base gee gn of a shaft or surface to the hori- 
zontal. 


L, S. Starrett Co., Athol, Mass. Revised sup- 
plement to catalogue 22, containing numerous new 
additions to the Starrett line of tools, including 
No. 224 micrometer caliper, No. 4836 micrometer 
ealiper, inspector’s micrometer caliper gage, 
standard end measuring rods, micrometer depth 
gage, spring depth gage, sheet dial gage, vernier 
height gage, combination squares, drill point gage, 


screw thread gage, rolling mill gages, tap 
wrenches, thickness gages, center punches, nail 
sets, hand vises, hacksaw frames, and a new 
line of, stainless steel, hardened and tempered 
rules. 

Norton Co,, Worcester, Mass. Catalogue of 


Norton grinding machines for railroad repair 
shops. ‘The machines described have been select- 
ed from the entire Norton line as those that are 
especially adapted to the needs of this class of 
work. Among the machines included are the uni- 
versal multi-purpose grinder, open-side surface 
grinding machines, car wheel grinding machines, 
and universal tool and cutter grinding machines. 
A general discussion of the use of grinding ma- 
chinery in railroad repair shops precedes the de- 
scription of the different types. Pach type is de- 
scribed fully, and complete specifications are given. 
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Design of Cutters for Milling Different Metals, and Directions for Grinding Clearance on Teeth 


By C. W. METZGER, Haynes-Stellite Co., New York City 


HE removal of metal in the shortest possible time 
by milling requires a sturdy machine in good 
condition and cutters correctly ground. Cutter 
grinding is an art in itself. The condition of 
the tool grinder is of just as great importance 
as the condition of the milling machine; and the loca- 
tion of the stops and the position of the tooth-rests are 
equally important. Stellite milling cutters are made in both 
the solid type and the inserted-tooth type. The inserted- 
tooth cutter has by far the wider application at present. 
The best results are obtained with either type when the 
teeth are fairly closely spaced, so that the cutting edges 
may be passed over the work rapidly, each taking a light cut. 


Tooth Shape for Solid Stellite Milling Cutters 


In the history of solid milling cutters, there have been 
many changes in tooth shape. Tables of clearance angles, 
profiles, number of teeth, etc. for milling cutters are given 
in engineering handbooks but these refer to carbon and 
high-speed steel practice only; and there is no standard for 
these values that is universally agreed upon. The usual 
type of top-rake or hook-tooth® solid milling cutter, the 
profile of which is shown at the left in Fig. 1, has a great 
deal of chip space, obtained by using a coarse pitch. A top- 
rake tooth is not needed for solid stellite milling cutters 
except on very tough materials; the radial-tooth cutter 
shown at the right, having more teeth per surface covered, 
is preferred for taking light chips at high speed—the con- 
dition of greatest efficiency when using stellite cutters. 

Let us consider the effect of top rake on the coarse-pitch 
tooth high-speed steel cutter, commonly termed “heavy- 
duty.” This cutter permits of greater feeds, but in gaining 
Some advantage in that respect, the extreme cutting edge 
projects so far from the body that it becomes necessary to 
draw the temper of the teeth considerably to obtain sufii- 
cient toughness. This means loss of durability when run 
at high speed. In the case of the coarse-pitch heavy-duty 


cutter, practically only one tooth is engaged at a time, as 
may be seen in Fig. 1. As the advanced tooth leaves the 
cut, it suddenly places an additional load on the second 
tooth, which has only just penetrated the work and started 
its chip. 

On the other hand, with the fine-pitch radial tooth cutter, 
several teeth may be at work at a time, each taking a light 
chip; consequently, the strain on each tooth is less, so the 
cutter speed can easily be increased. The hook-tooth cutter 
is of no particular advantage in so far as stellite is concerned. 


Inserted-tooth Milling Cutters 


There is much more to take into consideration in the 
design of an inserted-tooth stellite milling cutter than in 
the case of solid cutters. As with solid cutters, the more 
blades there are, the less trouble is encountered in obtaining 
a good finish. The blades should not be set in the cutter 
body at too great an angle with the arbor hole (see Fig. 2), 
because this necessitates grinding the tooth to a rather 
thin edge that will not stand high speeds and the hammer- 
blow action to which each tooth is subjected. It is not rea- 
sonable to expect the same durability from a cutter having 
teeth set at an angle of 20 or 30 degrees, as from one with 
the teeth at an angle of, say, 6 degrees, as indicated in the 
lower part of Fig. 2. 

The main idea in setting the blades into the body at an 
angle is to obtain cutting clearance, but this angle should 
not be so great that the cutting edge will not be supported 
properly. When the blades are set at an excessive angle, 
breakage is.likely to result, an increased number of grind- 
ings is necessary, and the cutter will not operate efficiently 
except at low speeds where chatter is not so likely to occur. 
The body should be of steel and hardened; otherwise it may 
become marred on the back face from hard usage or in 
transportation, and this will prevent the cutter from being 
located true on the machine spindle. The back surface and 
the one against which the clamping nut bears must be 
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parallel, so the cutter 
will be square with the 
spindle when clamped. 
These surfaces must 
also be square with the 
bore in the cutter body. 


Arrangement and Angu- 
larity of Blades 


The blades in a cutter 
intended for milling 
steel should not have 
more than 7 degrees top 
rake angle, while those 
intended for milling 
cast-iron and semi-steel 
should be arranged radi- 
ally or with a very 
slight rake angle. Fig. 3 
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Fig. 2, Advantage of setting the Blades at a Comparatively Slight 
Angle in Inserted-tooth Milling Cutters 


shows part of an inserted-tooth cutter used for cast iron 
or semi-steel, which has a large number of blades. When 
the blades are set comparatively close together, the slots for 
alternate blades are made less deep than the others. If 
the slots were all made the regular depth, they would 


Fig. 4. Solid End-mill, 134 Inches in Diameter, 14 Teeth, milling 
Cast Iron; Cutter Speed, 210 Feet per Minute; Table Travel, 
54 Inches per Minute; Depth of Cut, 3/32 Inch; 
Cutting Time, 42 Secomds; Pieces per 
Grind of Cutter, 380 


MACHINERY 


April, 1923 


weaken the body too 
much. The blades must 
be a snug fit in the cut- 


ter slots. If they are 
fitted loosely in the 
slots, they will shift 


under the cut, causing 
a rough finish and an 
early breakdown of the 
cutting edges. 

The blades may be 
held in place by clamps 
at the periphery, as 
shown in Fig. 3, and 
these may be arranged 
to hold the blades singly 
or in pairs. The blades 
may also be held by 
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Fig. 3, Section of Inserted-tooth Stellite Milling Cutter for Cast 


Iron or Semi-steel 


driving a taper pin into a slot between each pair of blades, 
or by slabbed taper pins driven against the side of each 
blade. The latter construction, while very common, is not 
recommended for stellite, because the blades will shift under 
the cut unless they are perfectly fitted in the slots and the 
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Fig. 5. Twelve-inch Diameter Cutter with 30 Blades milling Cast 
Iron; Cutter Speed, 147 Feet per Minute; Table Travel, .43 
Inches per Minute; Depth of Cut, 3/16 Inch; Cutting 
Time, 30 Seconds; Castings per Grind of 
Cutter, 450 


April, 1923 ‘ 


Machinery 


Fig. 6. Diagrams showing the Advantage of using a Face Milling 
Cutter somewhat Larger in Diameter than the Width 
of Surface to be milled 


taper pins rest evenly against the blades. This is a condi- 
tion that is difficult to maintain, especially in cutters with 
soft bodies, and the construction as a whole is expensive. 
With a fine-pitch cutter, where more blades are passing 
across the work per minute than in a coarse-pitch one, the 
hammer-blow action on each cutting edge is reduced, and 
there is no snapping out of one blade from the cut, upon the 
release of the cutting pressure, as is the case with a coarse- 
pitch cutter. 


Large Cutters Recommended for Face-milling 


For face-milling, the cutter should be larger in diameter 
than the width of the surface being machined. The diagrams 
in Fig. 6 illustrate this condition. When a casting is milled 
with a cutter that is just large enough to cover the width 
of the work, the angle of the blades as they emerge from 
the cut, designated by A, is too acute, and will cause the 
casting to chip off at the edge. If the casting is frail or is of 
the box type, there will also be a tendency for it to spring 
or to spread apart if the cutter strikes areas such as the two 
bosses C' simultaneously. This may result in broken blades, 
fractured work, or low spots on the surface being milled. 
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Fig. 8. Shape of Stellite Blade when the Machine Spindle is 
inclined 1 Degree 
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Fig. 7, Inserted-tooth Milling Cutter Blade as ground when the 


Cutter Axis is exactly at Right Angles to the 
Surface being milled 


It is apparent, in the case of the large cutter shown in the 
upper part of the diagram, that when operated off center it 
strikes these bosses one at a time, so that the effects men- 
tioned will not occur. Furthermore, the angle of the cutter 
as it emerges from the cut, designated by B, is not as acute 
as angle A; hence the work will not chip off at the edge. 
A large cutter will also give longer service per grinding. 


Grinding the Cutters 


The first operation in sharpening all stellite cutters—of 
the solid or inserted-blade type—is to grind the face at an 
8-degree clearance angle. The second operation on the solid 
type consists of grinding a land on the cutting edge, 1/16 
inch wide, with a 3-degree clearance angle. The object of 
grinding the larger clearance angle first is to leave a fine 
edge to facilitate the grinding of the 3-degree angle. This 
enables the desired results to be obtained more quickly and 
with greater accuracy. . : 

Blades for inserted-tooth cutters. are ground with the 


_3-degree land, to the forms shown in Figs. 7, 8, and 9. 


The clearance on the periphery of the blades is 5 degrees 
for a table travel of 8 inches per minute; 6 degrees for a 
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Form of Stellite Blades used when Slow Speeds are employed 
and under Other Special Conditions 


Fig. 9. 
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TABLE 1. DISTANCES FOR SETTING MILLING CUTTER 
BELOW GRINDING WHEEL FOR GRINDING FACE AND 
PERIPHERY CLEARANCES WITH DISK WHEEL 


| Diam- A for 


A for A for | A for A for 
eter of | 3 Degrees 4 Degrees 5 Degrees 6 Degrees | 7 Degrees 
Wheel | Clearance Clearance Clearance Clearance Clearance 

% | 0.020 0.026 0.033 0.039 0.046 
% | 0.023 0.031 0.038 0.046 0.053 
LPN OL026 0.035 0.044 0.052 0.061 
114 |. 0.030 0.039 0.049 0.059 0.069 
1% 0.033 0.044 020555 0.065 0.076 
| 1%) 0.038 0.052 0065 02079 0.092 
| 1% | 0.046 0.061 0.076 0.092 0.107 
| ra OA |e . 0.087 0.105 0.122 
2%) 0.059 | 0.079 0.098 0.118 0.137 
2% | 0.066 0.087 0.109 20:131 0.153 
234, 0.072 0.096 0.120 | 0.144 0.168 
oan e079 0.105 OSS La OST 17 0.183 
34 0.085 0.113 0.142 0.170 0.198 
344 | 0.092 0.122 0.153 0.183 0.214 
3%, | 0.098 0.131 0.164 | 0.196 0.229 
4 0.105 0.140 0.174 0.209 0.244 
4, 0.111 0.148 0.185 0.222 0.259 
41% 0.118 0.157 0.196 0.235 0.275 
434 0.125 0.166 0.207 0.248 0.290 
5 0.131 0.175 0.218 0.262 0.305 
54 0.138 0.183 0.229 0.275 0.320 
5% 0.144 0.192 0.240 0.288 0.3836 
534 0.151 0.201 0.251 0.301 0.351 
6 0.157 0.209 0.262 0.314 0.366 
6% | 0.170 0.227 0.283 0.340 0.397 
ic 0.183 0.244 0.305 0.366 0.427 
7% 0.197 | 0.262 0.327 0.392 0.458 
Sie Occ LO ae O22:09 0.349 0.418 0.488 
814 0.223 550.297 0.371 0.445 0.519 
Sea 0.256 0.314 0.392 +) » 0.471 0.549 
914 | 0.249 0.332 0.414 | 0.497 0.580 
10 0.262 0.349 0.436 | 0.523 0.610 
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table travel of not more than 15 inches per minute; and 7 
degrees for a table travel up to 20 inches per minute. An 
increase in the rate of.table travel means an increase in the 


peripheral clearance to prevent the heel of the cutter blade. 


from striking the work. The two accompanying tables give 
the distances for setting the grinding wheel relative to the 
cutter for grinding the various angles; the first refers to 
the use of a disk wheel, and the second to the use of a cup- 
wheel. They apply to both solid and inserted-blade cutters. 
Table 1 gives the distances that the center of the cutter 
must be below the center of the grinding wheel when grind- 
ing the face clearance angles or the periphery clearance 
angles. These angles are from 8 to 7 degrees in magnitude, 
the largest grinding wheel size being 10 inches in diameter. 
Table 2 gives the distances for setting the tooth-rest below 
the center of the cutter when grinding peripheral clearance 
angles of from 8 to 7 degrees inclusive with a cup-wheel, for 
cutters up to and including 14 inches in diameter. 
When the axis of the cutter is exactly at right angles to 
the surface being milled, the blades of an inserted-tooth 
face milling cutter are ground as shown in Fig. 7, with a 
5-degree clearance on the periphery, a clearance on’ the 
face B ot 5 degrees, and a clearance of 3 degrees on the 
face A. There is a.1/32-inch flat on the 45-degree bevel at 
the corner, with 7 degrees clearance. 
are ground at an angle of 2 degrees to prevent tool marks. 
On some planer type milling machines, the spindles are 
inclined at an angle of 1 degree to the vertical or the hori- 
zontal. In that case the cutters are ground as shown in 


Both faces A and B 
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Fig. 8. This form is used principally for finishing or for 
taking one cut only. The periphery clearance is 5 degrees. 
The blades are ground so that the edge of the blade at the 
face will be straight, with a clearance of 3 degrees. The 
face B has a 5-degree clearance, the same as in Fig. 7. Both 
the heel and toe are ground at an angle of (2 degrees. 
When it is not possible to obtain the proper cutting con- 
ditions for stellite cutters, and slow speeds must be em- 
ployed, the blades are ground as in Fig. 9. This method 
of grinding is also used frequently on intermittent milling 
operations, and where the blades of two cutters interlock 
or take alternate cuts. When milling a surface at 90 degrees 
with a face that has already been finished, especially if taking 
a heavy cut, the work will probably chip off where the two 
finished edges come together, unless this tooth form is 
adopted. It should also be used when milling a light casting 
or one having thin walls, ribs, or flanges. In case several 
cutters are working on one side of a casting and only one 
on the opposite side, it is best to have the cutting edge of 
the surface A parallel with the work on the single cutter side. 


TABLE 2. DISTANCES FOR SETTING TOOTH-REST BELOW 
MILLING CUTTER CENTER FOR GRINDING PERIPHERY 
CLEARANCES WITH CUP-WHEEL 


Diam- A for A for A for | A for -A for 
eter of | 3 Degrees 4 Degrees 5 Degrees 6 Degrees | 7 Degrees 
Cutter | Clearance Clearance Clearance | Clearance | Clearance 
34 0.020 0.026 0.033 0.039 0.046 
iB 0.023 0.031 0.038 0.046 0.053 
i 0.026 0.035 0.044 0.052 0.061 
1% 0.030 — 0.039 0.049 | 0.059 0.069 
1% 0.033 0.044 0.055 0.065 0.076 
1% 0.039 0.052 0.065 0.079 0.092 
| 1% 0.046 0.061 0.076 0.092 0.107 
elie: 0.052 0.070 0.087 0.105 0.122 
2% 0.059 0.079 0.098 0.118 0.137 
21% 0.066 0.087 0.109 0.131 0.153 
234, 0.072 0.096 0.120 0.144 0.168 
3 0.079 0.105 0.131 0.157 0.183 
3% 0.085 0.113 0.142 0.170 0.198 
3% 0.092 0.122 0.153 0.183 0.214 
334 0.098 0.131 0.164 0.196 0.229 
4 0.105 0.140 0.174 0.209 0.244 
4 Aleit 0.148 0.185 0.222 0.259 
414 0.118 0.157 0.196 0.235 0.275 
434 0.125 0.166 0.207 0.248 0.290 
5 0.131 0.175 0.218 0.262 0.305 
5 0.138 0.183 0.229 0.275 0.320 
514 0.144 0.192 0.240 0.288 0.336 
534 0.151 0.201 0.251 0.301 0.351 
6 0.157 0.209 0.262 0.314 0.366 
61% 0.170 0.227 0.283 0.340 0.397 
7 0.183 0.244 0.305 0.366 0.427 
7% 0.197 0.262 0.327 0.392 0.458 
8 0.210 0.279 0.349 0.418 0.488 
814 0.223 0.297 0.371 0.445 0.519 
9 0.236 0.314 0.392 0.471 0.549 
91% 0.249 0.332 0.414 0.497 0.580 
10 0.262 0.349 0.436 0.523 0.610 
10% 0.275 0.367 0.458 0.549 0.641 
lat 0.288 0.384 0.480 0.575 0.671 
11% 0.301 0.401 0.501 0.602 0.702 
12 0.314 0.419 0.523 0.628 0.732 
12% 0.328 0.436 0.545 0.654 0.763 
13 0.341 0.454 0.567 0.680 0.793 
13% 0.354 0.471 0.589 0.706 0.824 
14 0.367 0.489 0.610 0.732 -| 0.854 
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Instead of this special shape, blades ground with a large 
45-degree angle are often used with slower speeds. The 
shape in Fig. 9, however, is more efficient, because the toe of 
the blade, when ground as shown, can get under the hard 
scale, while the edge of a broad corner becomes dull rapidly. 

The various methods of grinding shown apply to the 
milling of cast iron and semi-steel; for steel, the face is 
ground to a sharper angle. In milling aluminum with an 
inserted-tooth milling cutter, the blades are set at an angle 
in the body to give them a negative rake of about 6 degrees, 
although some manufacturers use the types of cutter blades 
recommended for cast iron. Negative rake allows the blades 


to strike the hard spots in cast aluminum called “nigger . 


heads,” which extend above the cutting edge and have a 
tendency to dull the tool. 


Inspection of Cutters 


It is almost needless to state that the cutters should never 
be returned to the milling machine after grinding without 
being inspected. For this purpose, special. inspection 
methods are in common use, in which an indicator is em- 
ployed to test the rel- 
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frame was made to correspond with the dimensions of the 
altered pattern. In making the new frame—which was 
intended to be used in the production of two castings only— 
the patternmaker did considerable work that was uncalled 
for and unnecessary. First, he made the lip frame, and on 
this frame built a core-print 34 inch in thickness and 2 
inches wider than the lip. The core-print, therefore, over- 
lapped the lip on each side a distance of one inch. He also 
made two core-boxes, one for the curved top, and one for 
the straight section. These core-boxes were made approxi- 
mately 24 inches long, so that two cores were required to 
reach the entire length of the pattern. 

The removal of the end pieces from the standard pattern 
was unnecessary. As only two of the special castings were 
required, the two cavities left in the mold by the end pieces, 
after withdrawing the pattern, could be easily filled up and 
smoothed over by the molder. For the extension pieces, all 
that was required was two boxes, each consisting of a bottom 
and two sides, as shown in the illustration. The one-piece lip 
frame—although considered good patternmaking practice— 

was not required. This 


ative positions of the 
cutting edges. If some 


frame could have been 


aa made of short sections 


blades are allowed io CASTING 


EXTENSION or pieces temporarily 


project even slightly 


beyond the others, tool 


marks result. When 


a few high teeth do 


all the cutting, the 


held in place with 
short wire nails. The 
wire nails, acting as 
dowel-pins, should be 
a tight fit in the frame 


cutter will work with 
equal efficiency and as 
economically if some 
- of the blades are re- 


FIREBRICK 


MOLDING BOARD 


and a loose fit in the 
body pattern. 
The way in which 


the mold was actually 


made was as follows: 


moved, because the 
metal is being continu- 
ally ground away from 
several teeth that do no 
actual cutting. These 
high teeth also duli 
very quickly and leave a rough finish, because of the land 
worn on their cutting edge. 

Often an operator will stop his machine to inspect the 
cutter, because he sees that the surface of the work is not 
smooth. The dull teeth will have a certain amount of 
brake power, and may be under the cut when the machine 
comes to a stop, and the teeth that are seen will appear 
sharp. When cutting is resumed, the dull teeth are often 
broken out, with resultant damage to the cutter body and 
the surface of the work. 

* * * 


INCREASING THE SIZE OF A STANDARD 
PATTERN 


By M. E. DUGGAN 


The patternmaker is often called upon to make temporary 
changes in a pattern so that it can be used in the production 
of a special casting. In the present article, the use of ex- 
tensions as a means of increasing the size of a pattern for 
a muffle furnace door is described. The extensions, one of 
which is shown at A, are 14 inches long. As only two of 
the special castings were needed, the patternmaker was in- 
structed not to change the standard pattern. However, he 
decided that the ends B of the standard pattern must first be 
removed, and that the extension pieces at each end should 
be fastened to the body pattern OC with stop-off strips tempo- 
rarily fastened with screws to the sides of the pattern. The 
retaining lip pattern was made in the form of a frame, 
separate from the body pattern, and loosely held in place by 
wire nails, which served as dowel-pins. 

The pattern was to be made in a two-part flask. In order 
to preserve the standard lip frame for future use, a new 


Half-section of Muffle Furnace Door lined with Firebrick; and Half-section of Pattern 
as arranged to produce a Longer Door Casting 


The pattern was placed 
with its bottom down 
on a molding board, as 
shown in the lower 
view. On the mold- 
ing board were placed the extension pieces A with their 
open ends against the ends B of the pattern. The lip frame 
or lip sections were next placed in position on the pattern. 
The wire nails in the frame, acting as dowel-pins, served to 
hold the loose ends in place against the ends B. The drag 
flask was next placed around the pattern on the bottom 
board. Sand was then shoveled in up to the top of the 
loose-lip frame, and the surplus sand struck off, after which 
the frame was lifted and the mold finiShed in the usual 
way. Cover or “ram-up” cores, as they are commonly called, 
were then placed over the space left by the lip frame. A 
section of one of these cores is shown at D. The cover 
cores could have been made from pieces of cores of various 
lengths. The pieces used for this purpose should, of course, 
be wide enough to provide a good bearing surface on the 
molding sand. When the cover cores were set in place, the 
filling in of the sand was continued to the top of the drag 
flask, which was finished in the usual way. The drag flask 
with the pattern in place was then rolled over ready for the 
cope flask. The cope flask was placed on the drag, after 
which it was filled in with sand and rammed up. 

The cope was next lifted and the pattern withdrawn, the 
extensions being drawn first. After mending the mold, the 
cope was placed back on the drag and locked in place; the 
mold was then ready for pouring. 

* & * 
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The cost of transporting materials by different means is 
compared in the Journal of the Society of Automotive 
Engineers. It is stated that $1 will haul a ton of freight 9 
miles by horse and wagon; 24 miles, over good roads, by 
motor truck; 185 miles by, railroad; 230 miles by canal; and 
3000 miles by ship on the high seas. 
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Work-holding Surfaces of Machine Tools 


Table Design for Different Types of Machines—First of Three Articles — 


By FRED HORNER 


ACHINE tools are generally designed and built 
M around the work-holding surface, the next considera- 
tion being the matter of holding and operating the 
tool. Without an efficient work-holding medium, a machine 
cannot be made to operate successfully. The early method 
of always fastening the work directly to a certain surface 
gave way to the use of special holding devices, jigs, and fix- 
tures in connection with this surface. Of recent years, 
single-purpose machines have been built with special hold- 
ing appliances that have nothing in common with ordinary 
tables or plates. These appliances are usually not adaptable 
for more than one part, nor is it intended that they should 
be. Sometimes an ordinary table surface is provided, on 
which is mounted a supplementary table having suitable sup- 
porting faces to receive the special shapes of pieces to be 
machined. Most machines, however, are built with ordinary 
holding surfaces adapted to securing any usual shape of 
casting or forging, together with special jigs, fixtures, cen- 
ters, angle-plates, and other accessories. 


Holding Conditions Vary with the Type of Machine 


Certain variations regularly occur in holding surfaces, 
these variations being demanded by the shape of parts, direc- 
tion of thrusts, or considerations of convenience in making 
adjustments. The conditions with a small table of a foot 
or so in width are not the same as those with a large base- 
plate. Neither are the cutting conditions similar, for in- 
stance, on a drilling machine and a planer. The thrusts 
and shocks are vastly different in the two. Furthermore, 
some classes of machines require greatly increased facilities 
for applying bolts and clamps, either because the work is 
varied and awkward to secure, or because the parts must be 
set up on the machine in quantities. There must also be 
possible the rapid transposition of bolts and stops about 
the clamping area to suit the best positions. Finally, re- 
serve positions should be left for extra clamps, stops, struts 
or angle-plates, for effectually blocking the work against 
movements unexpectedly found to take place when machin- 
ing the part. 

Another factor in design that particularly affects some 
machine tools relates to abnormal capacity. Given a defi- 


nite extent of holding surface of, perhaps, 3 by 5 feet, the . 


problem may arise of how to make this surface accommo- 
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Fig, 1. (A) Grooves provided on Grinder Table to remove Dirt 
from Supporting Surface; (B) Arrangement employed for 
clamping Rails on Drilling Machine Table 


date abnormal sizes. Lately, this point has received much 
attention; for example, most milling machine tables now 
have a greater holding surface than was formerly the rule 
with a machine of the same size, the alteration having been 
brought about by: raising the rim of the oil-pan surrounding — 
the table to the table level, and machining it off uniformly. 
Thus, although the draining provision is still there, the table 
is in effect longer and wider, and equal, for many purposes, 
to the table on the next size of machine. The extension of 
the T-slots into the suitably thickened rim adds still fur- 
ther to the usefulness of the new construction. 


Supplementary Supports 


Another manner in which increased area may-be obtained 
is by the bolting on of a supplementary plate, such a device 
being sometimes employed on shapers and boring and drill- 
ing machines. A cheaper and quicker scheme consists in 
placing a strip or bar, or a pair of these, so as to overhang 
the table and sustain a long object. Still another method 
that is handy with slides on long beds is to add a narrow 
table at a suitable place on the bed so that the piece over- 
hanging the main table may rest on the supplementary one. 
This problem partly depends on whether the work moves 
or not, and is usually more difficult in the former event. 
Stationary work may be readily blocked up on the shop 
floor, or on a baseplate, whereas moving work must rest on 
a true surface, or be arranged upon a slide or a roller device 
which will maintain it in true alignment with the tools for 
the extent of the travel or adjustment. 

Instead of altering the position of a cross-rail, drill head, 
or arm for a small number of pieces, it may be simpler to 
provide a supplementary support or table to raise the work. 
If the weight of the work is not too great, or its bulk pro- 
hibitive, a vertically adjustable table supplies a solution to 
the difficulty, and possesses the advantage of easy change of 
horizontal location, by swinging, sliding, or rotary move- 
ments. But should the work be too bulky or awkward to 
secure, the preference lies with a low base, on which the 
work remains stationary and the tool is adjusted to suit. 


Thrust Factor in Table Design 


The matter of thrust has an important bearing on table 
design. Sometimes the tool pressure is in a direct line 
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Fig. 2, (A) Holding Surface having a Contour Similar to the 
Profile of the Part it supports; (B) Roller Support for 
Drilling Machine; (C) Roll Table 
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against the holding face, at right angles to it, or in an 
oblique direction. Some machines have thrust always in 
one direction, others in two opposite directions, while still 
others may have thrust from all points of a circle. Special 
provisions are necessary to take thrust on planers and mill- 
ing machines not only in a direct line with the cutting pres- 
sures, but radially also, because the tendency of the tool 
when at a corner is to swing the work around on the table. 
Side stops prevent this. On a boring mill table there are 
severe side and twisting pressures, and when the chuck 
jaws do not surround the work effectually, it is necessary to 
use screw stop-pins or stop-plates. In such examples as 


the foregoing, there must consequently be ample facilities 


in the table construction for the reception of stop-plate 
bolts, plain round stops, or angle-plates, without interfering 
with the use of plenty of holding-down bolts. 

If castings are high, their overturning tendency must also 
be taken into account. This necessitates an ample space 
around the base of such castings for placing adequate block- 
ing, angles, or struts. With 
repetition production, the dif- 
ficulty is reduced, because jigs 
or fixtures can be employed 
to locate and secure awkward 
shapes ona smaller size of 
table than would otherwise be 
necessary. In special  in- 
stances, stops alone are used, 
as with magnetic chucks 
where the side thrust is not 
resisted effectively by the 
magnetic pull. Here T-slots 
are only occasionally em- 
ployed for holding-down bolts. 

Hither horizontal, vertical, 
or inclined holding surfaces 
are met with in most types 
of machine tools. The fact 
that the holding surface lies 
in one or another of these 
planes may or may not make 
an- essential difference in 
holding the work, lubrication, 
and other details. Modifica- 
tions of T-slots are sometimes 
met with in vertical surfaces 
to prevent slippage of bolts, 
while modified designs of 
coolant pans or rims become 
essential when the plane is changed from the horizontal. 
Difficulties encountered with very heavy jobs may neces- 


Fig. 3. 


-gitate the addition of narrow adjustable tables or angle- 


brackets, to sustain the weight during the adjusting and 
bolting, but frequently the same service is supplied by wood 
blockings resting on the floor or at the bottom of a pit 
when the latter is provided for deep work. 


Plain Work-holding Surfaces 


A detailed examination of the principal features of hold- 
ing surfaces provided on machine tools will now be made. 
The first class of surface to be considered will be the simplest 
—that where the job is laid on and held by the hand alone. 
The part is laid on a smooth rest or table, and the cut 
taken by pushing up to the wheel on a grinding machine 
or feeding the drill on a drilling machine. A factor that 
militates against accuracy in grinding is the presence of 
dust between the table and the under side of the part. This 
difficulty is lessened only by frequent wiping off. If the 
operation is comparatively accurate, the trouble can also 
be reduced by providing V-grooves on the resting surface, 
as shown at A, Fig. 1, or deeper U-shaped grooves to catch 
the dirt as the piece is slid along. The ridges also assist 


MACHINERY 


Drilling Machine Table with Through Holes and Slots 
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in securing a better frictional grip. Guide strips and pro- 
tractors are applied to disk-grinder tables, to locate and sup- 
port objects in definite positions relative to the disk wheels. 
The holding down still depends on the hand, but accuracy 
as to angles comes from the presence of the strips, which 
also take the lateral thrust. 

On disk and other grinders, a strong clamp is often used 
to hold down the parts being ground, a quick-acting cam 
device being favored for the saKe of rapid changing. On 


' some drilling machines specially designed for such parts as 


long strips or rails, a plain table provided with a back;- 
plate receives the rails, and these are gripped by means of 
a lateral screw as shown at B. A similar idea is followed 
in saw machines for cutting long strips, girders, and rails, 
either singly or in multiple, plain holding surfaces being 
utilized in conjunction with clamping screws, with or with- 
out special shaped pads on their ends. When a close and 
firm support happens to be desirable, a departure can be 
made from the plain flat surface and a profile surface pro- 
vided, such as illustrated for 
a rail at A, Fig. 2. Sup- 
ports like this may be in- 
terlocked, one above = an- 
other, and the whole clamped 
down with a screw and pad. 
Another case where there 
is no need for a slotted table, 
with bolts and clamps for se- 
curing the work, is in the 
drilling of long _ girders, 
plates, and other parts for 
constructional work on a 
multiple-spindle machine, Fre- 
quently sufficient support is 
provided by a series of nar- 
row brackets, which hold the 
girders on their top edges. 
Bolt slots may or may not 
exist on these narrow tops, 
but if they do, their chief 
function is to fasten stop- 
plates for controlling the cross 
position of the long pieces as 
they are slid along under the 
drill spindles. The need of 
rapidly sliding heavy jobs 
with the minimum of effort 
sometimes renders the addi- 
tion of rollers desirable, as 
illustrated at B. A wider table with slots for general work 
may likewise possess rollers at the ends, as shown at 0. 
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Securing Bolts to Surfaces by Tapped Holes 


The means for securing bolts to work-holding surfaces in- 
clude tapped holes, plain through holes or slots, dovetail 
slots, and T-slots. The relative merits of each vary accord- 
ing to circumstances, such as the frequency with which 
the bolts must be changed or loosened, the respective changes 
in their position, the strain imposed, the positions of the 
surfaces clamped, and the facility with which the bolts can 
be put in place and removed. Generally speaking, tapped 
holes are only suitable in cases where the bolts do not re- 
quire frequent changing. Tapped holes may lose their size, 
and the threads may lose their effectiveness of hold, with 
repeated use. This difficulty never occurs with plain holes 
or slots under the most severe duty. Heavy side pressures 
are also detrimental to the durability of the threads, causing 
them to lose their shape, especially in cast-iron tables. 

A further objection to tapped holes is their liability to 
choke up with dirt, fine chips, and lubricant. While this 
may be obviated by the insertion of plugs during periods 
of non-use, the time occupied by the insertion and removal 
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and the risk of neglecting to do so are a distinct drawback. 
The principal advantage of tapped holes lies in the fixedness 
of their position, so that the screws when manipulated can- 
not slide to the right or left, as in a slot. This feature is 
especially advantageous when clamps are required to remain 
in the same position for successive pieces. 

A good many shaper and grinding machine tables are 
supplied with threaded holes, the latter being also furnished 
on the work-holding surfaces of continuous milling machines 
of both the vertical and the horizontal types. 
ledges or tongues are largely used in these cases to receive 
the thrust of the cut, and thus relieve the cap-screws to a 
considerable degree. The work-holding surfaces on many 
special-purpose machines, however, serve also for the re- 
ception of fixtures that remain in position for long periods, 
and so the threads are practically immune from wear or 
rust. Some machines, both of ordinary and special design, 
have tapped holes on the work-carrying areas simply for 
the purpose of fastening down centers, rotary arbors, or 
other equipment, which always occupies the same position. 
Threaded holes are also occasionally located on the sides and 
ends of tables or bases for special functions in connection 
with the holding of work. If they do not interfere at other 
times, stud bolts may be screwed into the holes to offer a 
slightly quicker means of setting up the job. 


Use of Through Holes and Slots 


At an early period of machine tool construction T-slots 


were unknown and all tables and plates had simple through - 


holes instead, in which the bolts generally had to be in- 
serted from the back. Even the advantages of slots, by 
contrast with round or square holes, were not taken much 
note of, and bolts had to be withdrawn from one hole and 
put through the next for a small change of position. This 
practice, which now appears annoying and time-wasting, 
was partly unavoidable, because the tables were thin and 
poorly supplied with ribs. A box section construction was 
unknown. The principal designs in which through apertures 
are still retained are those where it is not difficult to 
quickly pass bolts through from the rear, or where there 
is no danger to the operator in so doing. It will be apparent 
that these do not include numerous kinds of box tables, 
long tables sliding on beds, baseplates close to the floor, and 
plates or tables carried on pivots or stems which bring them 
so close to other parts as to prevent the use of bolts. 
The necessity of draining coolant from all over the hold- 
ing area of a table may modify the slot arrangements. A 
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Fig. 4. (A) Convenient Arrangement of Slots for Drilling Machine 
Table; (B) Slot Arrangement on Shaper Table; (C and D) 
Slot Lay-outs for Massive Planer Tables 
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table not provided with draining facilities can have through 
slots, whereas a similarly arranged table with proper drain- 
ing devices will require T-slots in order to leave no open- 
ings. A great objection to through slots is that the bolts 
fall down as the clamps are slid off the work, or tumble 
through as the nuts are removed. This fact involves great 
inconvenience and waste of time. The expedient of using 
a nut to lock the bolt from above is sometimes resorted to. 
Types of machines now having through holes and slots, or 
a mixture of the two, include light drilling machines, small 
shapers, a few special machines embodying angle-plate hold- 
ing surfaces, and certain multiple-spindle drilling machines 
having long tables suspended between supports so as to 
leave a considerable free space underneath the table. 

On a simple drilling machine table the slots should be 
disposed so as to afford universal facilities for locating and 
sliding the bolts. The table shown at A, Fig. 4, meets these 
requirements fairly well, the four radial slots enabling in 
and out adjustments, and the interspaced ones movements 
which come in handy for working around the circle, not 
only outside the work, but within openings, etc. Stop-pegs 
to resist swinging of the work can furthermore be added at 
any distance from the center. 

On a larger table the number of slots naturally increases, 
and four T-slots may be included in the set. -A combina- 
tion of through holes and slots is shown in Fig. 3. On 
small shaper tables the thin flanks may be perforated by 
slots, as shown at B, Fig. 4, or the slots may be arranged 
horizontally so that the bolts cannot slip down. Sometimes 
it is possible to cast gaps at suitable places to permit bolts 
to be dropped in from above instead of from the rear. This 
arrangement is occasionally adopted for massive planer 
tables of box section, and for rotary planer work bases. Two 
different lay-outs of such slots may be observed at C and D, 
the gaps being spread well apart so as not to weaken the 
plate materially. 


T-slots on Machine Tool Tables 


The old dovetail slot has practically disappeared from 
designs of work-holding surfaces in American and British 
practice, though many examples still are found on machines 
built on the continent of Europe. The obvious objection 
to this type of slot is the weakness of the bolt head and 
the metal near the top of the slot. This will ‘be apparent 
by reference to A, Fig. 5. When lateral pressure on the 
bolt is severe or violent shocks arise, the wedging and 
wrenching-out tendency of the head is greatly intensified. 
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Fig. 5, (A) Detail of Dovetail Slot; (B) Suitable Proportions of 
T-slot; (C) Long Narrow Planer Table with Short Side 
T-slots and Long Longitudinal Ones 
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Fig, 6. 


Various Methods of arranging T-slots on Machine Tables 


The square-cornered T-slot holds the field now, and appears 
on practically all the principal types of machine tools. Some 
care in thinking out the proportions of the slot and bolt 
is essential. There must not only be ample metal to resist 
the distortion or bursting effort of the bolts, but the weak- 
ening effect of numerous slots on a table must also be borne 
in mind. The provision of ample metal around the slots, 
or deep ribbing, or the employment of a box section, all 
tend to increase the strength. : 

Another point not always given sufficient attention in 


_ designing a table relates to subsequent changes in the table 


thickness. Refacing or skimming up of the table surface 
frequently occurs in the course of its use, and unless the 
metal above the lip of the slots is ample, a dangerous weak- 
ening takes place in this subsequent truing. This is espe- 
cially the case with magnetic chucks, which are generally 
reground several times during their life. The top of the 
T-slots should consequently be surrounded by plenty of metal, 
so that the gradual removal of the table surface will still 
leave the depth of metal ample. At B, the proportion of 
surface which may be safely removed is indicated by dot- 
and-dash section lines. 

The practice of making denser castings, casting the T- 
slots with chills and mixing a proportion of steel with the 
iron are procedures that make for stiffness of tables and 
durability of slots. Another strengthening factor is the 
casting of tables integral with stiff trays, examples of which 
will be shown. The loads that tables must carry at present 
are much heavier than formerly, partly because heavy fix- 
tures receive the parts to be machined, and partly because 
the cutting stresses are greatly enhanced, especially with 
multiple tooling methods. 


Arrangement of T-slots 


There ought never to be a large space without means for 
inserting or removing bolts without disturbing others; hence 
pockets should be cast for this purpose, or cross-connec- 
tions be arranged to slide bolts in from the edges at numer- 
ous locations. Bolts with opposite corners of the head 
rounded off can be dropped into place readily, but are likely 
to loosen as the nut is slackened. Some surfaces are 
satisfactorily supplied with the slot or slots about the center, 
while others must have places for bolts close to the edges, 
as shown at (C. 

The direction of the slots varies in different machines and 
also in machines of the same kind but for special opera- 
tions. A specific instance is the case of heavy plano-milling 
machines. Those for ordinary slabbing and facing cuts 
employ longitudinal slots like those on planer tables, but 
many of the heavy profiling machines have slots running 
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Fig, 7. Tables provided with V-grooves in addition to T-slots 


across the table to provide easy lateral adjustments of the 
work and of the former device by which the profiling roller 
controls the cutter-slide. The relative dimensions of a table 
affect the direction and number of the slots, for a big area 
obviously gives room for the laying out of groups of slots 
in parallel groups, or possibly interspersed with radial or 
other slots. 

The simplest design of table provided with a T-slot is 
represented at A, Fig. 6. This table is intended for a-small 
hand miller, the slot being utilized to a considerable extent 
for fixture or vise holding, as well as for clamping work 
direct. The limitation of holding facilities on such a design 
is often reduced by providing a few tapped holes. Another 
design embodying slots well away from the center is shown 
at B. This is chiefly applicable to machines that have a 
central ram or bar passing down through the table; the one 
shown was built for a keyseater. Occasional instances of 
double-spindle machines that operate at the ends of long 
work, give rise to slots only at the ends of the table, as 
shown at OC. The holding surface may run flush the entire 
length, or be recessed, as Shown, and provided with a fixture 
resting on the machined surfaces to carry the work. The 
table represented is that of a duplex milling machine of 
modified Lincoln design. 

Often the inclusion of grooves 
influences the lay-out of the slots, 
with reference to the grooves. In a special planer for key- 
seating, the shafts rest in three V-grooves on the table, 
illustrated at A, Fig. 7, and two T-slots afford means of 
bolting. A different style of table is shown at B; this 
is used on a cold-saw cutting-off machine, where a single 
large bar, or several, are clamped down with a plate or 
bracket and screw. A series of transverse T-slots is cut in 
the keyway milling machine table illustrated at C. Ordinary 
clamping plates are used here from bolt to bolt. 


in a work-holding area 
which must be arranged 


* * * 


GRAPHITE CRUCIBLE INVESTIGATION 


The final stage of the graphite crucible investigation, in 
which the Bureau of Mines, Washington, D. C., has been 
engaged for some years, has been completed. The object 
of this investigation was to determine the availability of 
domestic bond clays and domestic graphites for crucible 
making. During the war the obtaining of graphite and bond 
clays, which had been practically all imported, for making 
crucibles became a most serious problem. The bureau’s 
investigations have shown that some American graph- 
ites and -bond clays are, when properly prepared, equal or 
superior to foreign materials, for crucibles both in brass- 
making and in steel melting. 
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Operations Performed on the Body, Nuts, and Blades of Adjustable Reamers 


HE adjustable reamer called the ‘“Quick-set,” manu- 
4h factured by the Cleveland Twist Drill Co., is of a type 

that has been known for many years. The production 
methods for this tool, however, have been worked out within 
the last two years, and represent modern methods applied 
to small tool manufacture. The reamer consists of a body 
with six longitudinal slots, in each of which is a blade. 
The blades are clamped in position by two nuts threaded on 
the body. The bottom of the slots are tapered longitudinally, 
as are also the bottom edges of the blades, so that, as the 
blades are moved in the slots, their outer surfaces expand 
cylindrically. The general construction of the tool is shown 
Try le 

As the market for this tool is large, its manufacture 
on a quantity basis is possible, and all the fixtures and 
methods used have been laid out with a view to large 
volume production only. A greater variety of operations are 
employed in making this reamer than is common in small 
tool work, and while most of them are not unusual in them- 
selves, the degree of precision obtained is greater than 
ordinary. This article will explain in detail the processes 
employed. 

The tool is made in eleven standard sizes designated by 
letters from A to K inclusive. Size “A” reamer has nominal 
expansion limits from 15/32 to 17/32 inch. Size “K” has 
corresponding limits from 1 11/32 to 14% inches. The interme- 
diate sizes are similar, and all sizes have actual working 
limits of a few thousandths inch above and below their 
nominal limits, so that one tool may enter a hole that has 
been reamed by the next smaller size. 


The general production problem for these reamers is to 
obtain the accuracy. required in such a tool, combined with 
interchangeability of parts, at production costs low enough 
to enable the tools to be sold in a highly competitive mar- 
ket. With minor modifications, the manufacturing processes 
are the same for all sizes. In order to make the subject 
matter clear, one size (“H’’) will be referred to in this 
article. The nominal expansion limit for this size is 15/16 
to 1 1/16 inches. The reamer consists of three parts: (1) 
The body; (2) the nuts; and (3) the blades. 


Operations on the Body 


The body is made of low-carbon steel to the finished dimen- 
sions shown in Fig. 1. The operations are as follows: 


1. Rough-turn one end 13. Harden square. 
and cut-off. 14. Grind. 
2. Inspect. 15. Stamp. 
3. Center both ends. 16. Inspect. 
4, Rough-turn other end. 17. Thread. 
5. Finish-turn one end. 18. Inspect—wash. 
6. Finish-turn the other 19. Mill slots. 
end. 20. Mill chip grooves. 
7. Inspect. 21. Inspect—wash. 
8. Mill square. 22. Burr threads. 
9. Recess. 23. Buff ends. 
10. Wash. 24. Inspect. 
11. Burr square. 25. Blue. 
12. Inspect. 26. Oil. 


The first operation is performed on an automatic screw 
machine. The original bar stock is 29/32 inch in diameter. 


SQUARE 


Fig. 1, Section of ‘‘Quick-set’’ Adjustable Reamer. 


Fig, 2. 


Machinery 


Appearance of Body of Reamer after Fourth Operation 


— 


April, 1923 


MACHINERY 


599 


YQ S 
SS 

\X 
\ 
AN ( 
QS 
XX 
Q 


bi Lj VY, 
eo on oo 
on ot oo 
Sel ssiaee 
So] 2S| go 
+ big] ed 
°o + co) 
o r) oO 
ASS 
BODY THREAD P| eel age 
SIZE H 3/X 16 NAF, =:3s 63 
OS as $282 22 
33 Za =a 


S 


QA 
<< 


CLEARED < 
> . . 


BODY THREAD MASTER GAGES 


SS 
\ 


N 
WS 


XS 


S 


CLEARED x 


HL 


0.0000 NY 
+ 0.0004 \\ 

— 0.0000 
+0,0004 


0.7049 
0.7500 


MAXIMUM MINIMUM 


+0.000 
"0.7500" 9'9008 


—0.0004 
+0.0004..< 


—0.000¢ 
CLEARED 


+0,000 


CLEARED 
| 067090 


0.6823 


PITCH 
Diam, 0+ 7049 


c 
= soa 6 o3 Sz 
Szrzzz SHS RSS 
$a %O55 =3 
4 YN } /, Wwe 
hy, Gp ONG Y 
Vs YY Y KAYA fl 
VY Ly Wheel 
$3s|3s |$sise 
83/88) 0 a /ee/ee 
27/51) 8 alibatge 
re 
SHH & S| ut|'3 
e}e|/4 aie Oo 
ole|o Olo] 2 
Led 3 MAXIMUM MINIMUM Ls . 

oO 

Bu52 52 Se eg 
922222 zsPi2: 
Se ZS es<23 
$555 25 ae Ee 


ets oz ein. ce 
Ser<sis BODY THREAD INSPECTION GAGES 9s0zZ02 
€30 02° PICT Ye Te 
Yi Vy =5:0,0/s0'7, 
Md J GUE; 
Ke GG 


—0,0000. . « 
+ 0.0068. 
—0,0000. 

+0,0090. 


NUT THREAD 
SIZE H 94X16 NFe 


0. 6823 
0.7094 
pian, 0+ 7545 


MINOR 
DIAM 
PITCH 
DIAM 
MAJOR 


NUT THREAD MASTER GAGES 


¢ ot x 
7 oo 8s 
J SSio0 
oo: 60/29 
oo | 
oo solco 
oe nelle 
oo @/|o 
a] oso 
ia -|o 
° si] 
° Se ee 
re} Ses 
5 xfs 
. of = 
2 Fe2e 
ao20 


MAJOR 
DIAM. 


3 


YY 7 o+lot 
Lily | 28\88 
85/88 | 3lee 
$e| se a) Soe 
cols0| o StS eo 
IAL 4 m| =| 2 
oy S| < Ae OS |e 
©] o} 4 \ °| colo 
RSs Go NOT GO elxzaie. 
Siles oz 0392 
eos Je =< cSs5 
S222: 2a a0 
=ao%REG0 
NUT MINOR DIAMETER GAGES os 

7+ 38 

33 ae 

oo Nes 

co 

aa a 

oe 

© Ss 

é ee NOT GO - 

Machinery 


Fig. 3. Detailed Dimensions of Gages used in producing the Threaded Part of the Body and the Nuts of the Reamers 


Referring to Fig. 2, the surfaces a, b, and c are turned to 
the dimensions given, and the piece is cut- off. After the 
fourth operation, which is performed in a lathe, the piece 
has the dimensions shown in Fig. 2.. The fifth and sixth 
' operations consist in finish-turning a, b, c, d, and e, respec- 
tively, to the following dimensions: 0.623, 0.668, 0.750, 0.887, 
and 0.750 inch. These operations are done in‘a plain lathe, 
using a multiple toolpost as shown in Fig. 4. 

The seventh, eighth, ninth, and tenth operations are not 
of special interest. The squares are milled by straddle- 
mills in a special fixture that can be indexed through 90 
degrees. The recesses shown at f, Fig. 2, are to allow 
clearance for the threading hob. The squares are hardened 
in the usual manner. The surfaces:b and d are then ground 
to the finished sizes 21/32 and % inch, respectively. The 
stamping is done on a commercial machine. The bodies 
are now ready for the seventeenth operation, in which the 
threads for the nuts are milled. 

This reamer is undoubtedly one of the first products to be 
put on the market in which the threads are made in accord- 
ance with the “Progress Re- 
port” of the National Screw 
Thread Commission (Bureau 
of Standards, Washington, 
D. C.). The National Fine 
Thread has been adopted, 
which is based on the stand- 
ard S. A. EH. thread for sizes 
¥% inch and larger. The size 
“H” reamer has a % by 16 
N. F. (national fine) thread. 
The basic diameters of this 
particular thread are as fol- 
lows: Major diameter, 0.7500 
inch; pitch diameter, 0.7094 
inch; and minor diameter, 
0.6688 inch. 

In quantity production it is 
impossible to produce screws 
and nuts exactly to the di- 
mensions given in the fore- 
_ going. To attain interchange- 
able manufacture, the screws 


Fig. 4. Multiple Toolpost used in finish-turning Reamer Body 


and nuts must be given tolerances such that economical pro- 
duction and satisfactory fits will be obtained. The National 
Screw Thread Commission has established various classes 
of fits (loose, medium, close, and wrench) with correspond- 
ing tolerances. In these reamers the medium fit is used 
(Class 2). Tolerances for this fit for the SA OVO use Hes 
thread are as follows: 
Screw Sizes 


Major Diameter Pitch Diameter Minor Diameter 


Max. Min, Max. Min. Max. Min. 
0.7500 0.7410 0.7094 0.7049 0.6733 0.6643 
Nut Sizes 
Major Diameter Pitch Diameter Minor Diameter 
Min. Max. Min. Max. Min. Max. 
0.7545 0.7635 0.7094 0.7139 0.6823 0.6891 


By the use of these tolerances, assurance will be had that 
any screw will enter any nut (provided there are no large 
errors in lead), and the smallest screw and largest nut will 
not give too loose a fit. The pitch diameter of the minimum 
nut is basic, with a plus toler- 
ance, while the pitch diam- 
eter of the maximum screw 
has a minus tolerance. 

To make sure that thesc 
tolerances on the body screw 
thread and the nut are main- 


tained, the following gages 
are used: 
Master Gages: Master 


threaded plug gages to repre- 
sent the maximum and mini- 
mum thread on the body; “Go” 
and “Not Go” threaded plug 
gages for gaging the nuts. 
Inspection Gages: “Go” and 
“Not Go” threaded ring gages 
for gaging the body threads; 
set or check threaded plug 
gages for each of the ring 
gages; “Go” and “Not Go” 
threaded plug gages for gag- 
the nuts; “Go” and 
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Fig. 5. 


Milling the Slots in the Reamer Bodies 


“Not Go” plain plug gages for gaging maximum and mini- 
mum minor diameters of the nut. 

Attention is called to the fact that gage tolerances 
and gage wear allowances are taken in directions that 
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with a “Go” and “Not Go” gage. The slightest inaccuracy 
in the arbors, cutters, or separators is magnified in the slots 
and is sure to cause rejection, due to failure to pass the 
“Not Go” gage. The bodies are now complete, except for 
the finishing operation. As a rust deterrent, they are given 
a blue finish similar to rifle and small arms parts, followed 
by a final oiling. 
Operations on the Nuts 
The nuts for the size “H’’ reamer are shown in Fig. 6. 


The manufacturing operations on these parts are as fol- 
lows: 


1. Drill. 10. Mill flats. 

2. Tap. 11. Finish-chamfer and burr. 
3. Chamfer. 12. Wash. 

4. Cut off. . +13. Burr ends: 

5. Inspect. 14. Inspect. 

6. Finish-tap. 15. Caseharden. 

7. Face for length. 16. Test for roundness. 

8. Form radius. ~ 17. Blue. 

9. Inspect. 18. Oil. 


Operations 1 to 4 inclusive are made on 15/16-inch bar 
Operations 6, 7, and 8 
are performed in one setting on a screw machine. Opera- 
tion 10 is performed on a plain milling machine in the fix- 


bring them within the limit- 
ing dimensions on the work. 
Fig. 3 shows the gages used, 
and gives the dimensions in 


ture shown in Fig. 8. Opera- 
tion 11 is important, as the 
chamfered surface of the nut 
bears on the ends of the 


detail. 

The nineteenth operation— 
slot-milling—is the most im- 
portant one performed on the 
bodies, as the accuracy of the 
tool is directly dependent 
upon the accuracy of the 
taper of the bottom of the 
slots, and upon the require- 
ment that corresponding ele- 
ments of the bottom of all 
slots must lie in a circle. The width of the slot must also 
be held within very close limits, as the blades must be a 
snug fit to avoid chatter. The operation is performed on plain 
milling machines and the set-up is shown in detail in Fig. 5. 
The fixtures rest on a taper platen permanently fastened to 
the table of the machine, and the reamers are held in gangs 
of four between centers. In addition to the centers, the 
reamers are supported by a rest on surface d, Fig. 2. 

After the slot-milling operation is completed, each body is 
inspected for taper and concentricity of bottom of slots in 
the fixture shown in the heading illustration. A mandrel 
ground to the correct diameter and taper is used for. set- 
ting the indicators. The mandrel is then taken out of the 
centers and each reamer body is tested in all slots. This 
fixture does not distinguish between errors in roundness and 
errors in taper, as in practice it has not been necessary to 
separate these, so far as routine inspection is concerned. 
If any slot shows a combined error in this fixture exceed- 
ing plus or minus 0.0005 inch, the body is rejected. 

This high degree of accuracy is obtained only by the 
closest attention to detail in the manufacture of fixtures, and 
in the set-up and alignment of the machine. As four reamers 
are milled simultaneously, the cutters must be of exactly the 
same diameter and width. The cutters must be kept sharp 
and the arbors must run true. The separators between the 
cutters must also be true and accurate, as the cutters must 
line up with the centers of the fixtures. In addition, the 
fixtures must be kept thoroughly clean and free from chips. 
Any carelessness of the operator.in regard to any of these 
details will invariably cause rejection of the finished parts. 

In addition to being round and having the correct taper, 
the slots must be of the correct width. Hach slot is gaged 


Fig. 6. Nut used for Adjustable Reamer 


blades, and must be so aligned 
with the threads that the nut 
will have equal bearing pres- 
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jor) 88 sure upon the six blades. It 
SUERTE TE has been found by experience 


that the first rough-chamfer- 
ing operation (No. 3) on the 
automatic machines is not 
sufficiently accurate. In order 
to secure this accuracy, the 
nuts are threaded for finish- 
chamfering on an arbor corresponding to the “Go” thread 
gage. Following the finish-chamfering, the ends are burred, 
after which they are inspected. The nuts are then case- 
hardened and finished in the same manner as the body. 
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Operations on the Blades 


The finished blade for the size “H’’ reamer is shown in 
Fig. 9. In the case of the larger sizes, such as the “H” size, 
the blades are cut from bars having a cross-section approxi- 
mating that of the longitudinal section of the blade. The 
smaller sizes are punched from sheet stock; otherwise the 
operations are the same. The stock from which the blades 
are cut is a high-grade carbon tool steel. The various opera- 
tions on the reamer blades are performed in the following 
sequence: 


1. Mill plates. 11. Wash. 
2. Cut blades. 12. Inspect. 
3. Harden. 13. Grind to length. 
4. Inspect. 14. Bevel bottom corners. 
5, Straighten. 15. Wash. 
6. Grind sides. 16. Inspect. 
7. Grind the top and the 17. Oil. 
bottom. 18. Finish-grind. 
8. Grind clearance angle. 19. Inspect. 
9. Demagnetize. 20. Stamp. 
10. Grind bottom edges. 2h. Oil. 


The first operation consists of straddle-milling the edges 
of the rolled bars so that the width of the bar becomes 
approximately 0.018 inch more than the finished length of 
the blade. The second operation consists of sawing the bars 
into blades, leaving about 0.020 
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Fig. 8, Milling the Flats on the Nuts for the Reamer 


ation 7). This operation is also performed on the vertical 
grinding machine used for the sixth operation. The blades, 
while still in the fixture, are then transferred to a grinding 
machine of the type shown in Fig. 10, for grinding the 


inch of stock for grinding. 
This work is done on a plain 
milling machine with a gang 


clearance angle. 

The ninth, tenth, eleventh, 
and twelfth operations are 
simple. The thirteenth opera- 


of forty-three saws, so that 
forty-two blades are cut at 
each pass. The third opera- 
tion consists of hardening 
‘the blades, after which they 


are tested individually for 
hardness. 
After straightening, both 


sides are ground in a vertical 
surface grinding machine to 
limits of + 0.000 and — 0.001 
inch. In this operation, about 180 pieces are handled at one 
time. Fig. 7 shows the operation in detail. The blades are 
then clamped in a fixture (shown in Fig. 10), and are rough- 
ground on the top and finish-ground on the bottom (Oper- 


Fig. 9. 


Fig. 10. Grinding the Clearance Angle of the Blades 


Dimensions of Finished Reamer Blade 


tion—grinding to length—is 
one of the most important, as 
if the blades are not of the 
same length, they will not be 
clamped equally by the nuts, 
and one or more blades will 
be loose in the reamer. The 
tolerance on this operation is 
+0.0005 inch. The remaining 
operations are self-explana- 
tory, and will be understood 
by referring to the list given in the foregoing. After finish- 
grinding, the blades are divided into sets of six and stamped 
serially in sets so that any given set of blades can be 
identified at any future time. 

The result of the operations, as explained, is that all 
nuts and bodies are completely interchangeable. Sets of 
blades are also completely interchangeable. In the final as- 
sembly, no selection of parts is necessary—that is, the 
blades are placed in the bodies at the time of final assembly, 
the nuts are screwed down and the reamers are ready to 
cut. The only requirement is that the utmost cleanliness 
be observed. Any blade fits any slot, but due to the division 
of the blades into sets after grinding for length, it is not 
claimed that any blade in one set is interchangeable with a 
blade in another set, but all blades in the same set are com- 
pletely interchangeable. It is not claimed that this type of 
tool can be compared for precision with a solid hand reamer 
of standard construction. It is, however, a tool exceptionally 
well adapted to general garage work, and is most useful 
in the repair department in any plant. 
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Adjustment of Reamer 


In adjusting a reamer from one size to another, the 
greatest care must be taken to see that the slots are free 
from dirt or chips, as any foreign substance lodged under 
a blade will cause it to project beyond the true circumfer- 
ence of the reamer, resulting in chattering, and preventing 
adjacent blades from cutting. The nuts should be set up toa 
snug fit, but should not be too tight. In the hands of a 
skillful mechanic, the tool is capable of great precision, but 
if dirt and chips were allowed to accumulate under the blades 
it would not be dependable. 


602 


TAPPING FIXTURES 


The accompanying illustrations show two novel fixtures 
for multiple tapping. These fixtures are used in connec- 
tion with a special multiple-spindle tapping machine capable 
of threading right- and left-hand threads simultaneously. 
The parts tapped form the upper and lower plates, respec- 
tively, of a small meter. The lower plate has eight holes 
to be tapped within a circle having a diameter of 134 inches, 
and the top plate has two holes about %, inch apart, one 
having a right-hand and the other a left-hand thread. The 
multiple-spindle head for tapping the lower plate was ar- 
ranged with two groups of spindles, spaced 154 inches apart, 
since the distance between the centers of some of the 
spindles was only % inch, which precluded any possibility 
of arranging the spindles in one group. As the travel of the 
table carrying the fixtures up to the tapping spindles was 
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D. When the indexing handle is at the central position, 
cam-plate J disengages locking bolt F from the notch in the 
strip H attached to slide B. Now by permitting the trigger 
finger H to engage the hole in the indexing gear, the slide 
can be indexed either to the left or to the right until locking 
bolt F drops into another notch in strip #. Thus if it is de- 
sired to index slide B to the extreme left position from the 
position shown in the illustration, trigger finger H would 
simply be depressed to disengage handle G from gear D and 
bring the handle to the central position in order to unlock 
or withdraw pin Ff. Now by releasing trigger finger H, so 
that handle G will engage gear D, the handle can be swung 
to the extreme right-hand position so that pin F will drop 
into the index notch at 8. Starting with the handle G@ at 
the central line, three similar movements to the left will 
bring slide B to the extreme right-hand position. 

The arrangement of the indexing mechanism is such that 
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Fig. 1. Fixture used in performing Multiple Tapping Operations on the Lower Plate of a Meter 


very short, some provision for loading the fixtures at a 
position not directly under the tapping head was necessary. 

The fixture shown in Fig. 1 was evolved to solve the 
tapping problem for the lower plate. This consists of a 
base A, bolted to the tapping machine bed, and a dovetail 
slide B, carried by the base and provided with locating pins 
and an ejecting mechanism. Attached to slide B is a rack C 
which meshes with the index-gear D. An indexing strip # 
having four notches which are engaged by the locking bolt 
F in the base is also secured to slide B. The indexing gear 
is engaged by the handle G at the time of indexing. 

As may be assumed from the illustration, there are four 
stations—two loading and two machining or tapping sta- 
tions. Starting at the left-hand side, we have first the 
loading station, second the tapping station for one group 
of holes, third the tapping station for the remaining group 
of holes, and fourth the unloading station. The arrange- 
ment is such that the fixture does not have to be returned 
to the first station for reloading, this operation taking place 
at the fourth station. The slide carrying the plate is then 
indexed back from right to left in the operation of tapping 
the next plate. 

The indexing is accomplished by the handle G through 
a trigger finger H which engages holes in the indexing gear 


one hand only is required for indexing, so that the other 
hand is left free for loading and unloading. The feeding 
movement of the table is controlled by a foot-treadle. A 
cut-out arrangement on the machine stops the movement 
of the table at the end of the feeding stroke. The meter 
plates are provided with three working holes which are 
used for locating the work in all manufacturing operations. 
The fixtures are therefore provided with three locating pins 
J, which naturally would slow up the tapping operation in 
so far as loading and unloading is concerned, particularly 
if the holes in the plates are a tight fit on the locating pins. 
An ejecting device was incorporated, which consists of a 
simple plunger K carrying a three-armed spider LZ. The 
arms of the spider reach out to the ejector-pins placed 
adjacent to the locating pins. 

Normally the three ejector-pins are held down or de- 
pressed due to the action of the spring on the central 
plunger. As the slide moves toward the right from the 
third to the fourth station, and to the left from the second 
to the first station, the central plunger pushes one of the 
pivoted cams M over until it backs against one of the pins 
N, at which position the cam causes the ejector-pins to rise 
and strip the work trom the locating pins. By the time the 
slide has reached the first or the fourth station, as the case 
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Fig. 2. 


‘may be, the plunger has dropped down in back of the pivoted 
cam. This movement causes the ejector-pins to assume 
their normal position so that they will not interfere with 
the loading operation. On the return motion the cam pivots 
or is turned back, allowing the central plunger to pass 
without raising the ejector-pins. 

Considerable speed may be obtained by the use of fixtures 
-guch as the one shown in Figs. 1 and 2. The same type of 
fixture can be used for drilling operations as well as for 
tapping. If the spacing of the slide indexing strip is correct, 
a stationary overhanging plate can be fastened to the fixture 
to carry the guide bushings for the drills. 

The fixture shown in Fig. 2 was designed for use in tap- 
ping the top plate, which has but two 
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Two-position Fixture used on Multiple Tapping Machine 


holes, one having a left-hand thread and 
the other a right-hand thread. Only two 
stations are used in this case, namely 
the loading and the tapping station. 
The indexing mechanism was simplified 
somewhat, in this case, a lever and link 
being used in place of the indexing gear. 
The locking bolt F was milled to an 
angle or point, and while it normally 
holds the slide securely in position, it is 
readily withdrawn by the pressure ex- 
erted on the indexing lever when mov- 
ing the slide from one position to 
another. The ejecting device is the 
same as that shown in Fig. 1. B.G.C. 


* * * 


The railways of the country took ap- 
proximately 22 per cent of all of the 
rolled steel manufactured in the United 
States in 1922; buildings and other con- 
struction work took 15 per cent; auto- 
mobiles, 10 per cent; oil, gas, water, and 
mining, 10 per cent; agriculture, 4 per 
cent; food containers, 4 per cent; ex- 
ports, 7 per cent; and all other uses a 
total of 28 per cent. 
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PIERCING, FLANGING AND 
BLANKING DIE 


By P. BALDUS 


The combination die shown in the accom- 
panying illustration is designed to pierce, 
flange, and blank the collar shown at R. This 
collar, which is of rather an unusual shape, 
forms part of the gasoline tank of a motor- 
cycle. It is made from strip tin stock, 1 9/16 
inches wide and 0.020 inches thick, which is 
fed through the die at an angle of 27 degrees, 
as indicated by the sectional view of the die. 

The punch-holder A is made of machine 
steel and carries the piercing punch B, which 
is fitted with a stripper C. The stripper is 
operated by the compression spring D. Punch 
B is held in place by a hexagonal nut HZ. The 
drawing and trimming punch F is screwed 
into a counterbored hole in punch-holder 4A, 
and locked in place by a dowel-pin. The 
stripper G is operated by two compression 
springs S shown in the front elevation view. 
The piercing punch, stripper, and the draw- 
ing and trimming punch are made of tool 
steel, and are hardened and ground to exact 
size. Cast iron is used for the die-holder H. 

The piercing and drawing die 7 is held in 
place in the die-holder by the trimming die J, 
which is secured by means of 14-inch fillister- 
head screws. A knock-out K, operated through 
pins L, ejects the finished piece from die J. 
The piercing and drawing die, the knock-out, 
and the trimming die are all made of tool steel, and are 
hardened and accurately ground to size. The knock-out pins 
ZL and studs N are made of cold-rolled steel. Pressure is 
transmitted to pins Z through plate M. The tension of the 
two compression springs P can be adjusted by means of 
hexagonal lock-nuts Q. 
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Not less than eighty different types, or different makes 
of the same type, of electric furnaces have been used, tried, 
or suggested for melting copper, brass, or bronze, aluminum 
or nickel alloys. Descriptions of these different types of 
furnaces are contained in Bulletin 202, issued: by the Bureau 
of Mines, Washington, D. C. 


SCRAP STOCK 
BLANKED PIECE 
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Combination Die for piercing, flanging and blanking Sheet-metal Collar 
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DESIGN OF MACHINE ADAPTERS 


By H. P. LOSELY, Industrial Engineer, Detroit, Mich. 


Adapters are used for so many different purposes in the 
shop that it is of advantage to have one man in the tool- 
designing department attend to the ordering and assigning 
of all adapters, as well as the drawing of new ones. This 
man need not be an expert tool man although he must be 
acquainted with the 
general run of work 
and machines, and 
must be rapid and 
systematic. He should 
maintain a card, index 
of all adapters, mak- 
ing! a separate card 
for each adapter which 
‘el will show its main 
“eh characteristics and 
| where it is being used; 
this card should be 
filed by number. Be- 
sides this, a card 
should be kept for 
each machine, and on 
this card should be 
listed all adapters fitting that machine. 

Then when an adapter is wanted for any purpose, it will 
be easy to determine from the machine list whether a suit- 
able adapter already exists; if so, the drawing should be 
looked up to make sure that it is exactly what is required. 
The adapter card might also be looked up to see if it is 
available. If it is, it can be listed as assigned to the 
required job. When new adapters are required they should 
be drawn to scale and listed in the card index. It is im- 
portant that the index be kept strictly up to date, as it 
will then require little time for upkeep, and, by saving a 
great deal of adapter duplication, will help to Keep down 
the amount invested in equipment. It will also prevent 
wasting time in waiting for new adapters when old ones 
are available. 

Fig. 1 illustrates a common type of faceplate adapter in 
which the freedom from any projections will be noted. The 
screw heads are located behind the faceplate, and a safety 
type of set-screw is used to prevent the arbor from turning. 
The screws have sufficient clearance in the faceplate holes 
to permit truing the adapter with an indicator. The type 
of adapter commonly used with chucks is shown in Fig. 2 
at A. Most chucks attached by fillister-head screws have the 
tapped holes in the chuck body. When cap-screws are pro- 
vided, the adapter is, of course, made with plain holes in- 
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Faceplate Adapter which has 
no Projections 


Fig. 1. 


stead of counterbored ones, and in cases where the screws ° 


are put in from the jaw side of the chuck, the adapter 
must be provided with tapped holes. 

It is useful to have “dummies” made to match the spindles 
of those lathes that are frequently fitted with adapters, as 
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Fig, 2; 
(B) Lathe Spindle Pilot provided with Dust Grooves 


(A) Type of Adapter used in Connection with Chucks; 
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this saves a great deal of trouble in the tool-room; the ma- 
chinist can turn up and thread an adapter at one setting, 
testing the thread and the pilot hole with the dummy. 
Otherwise, he is obliged to try the adapter on the machine, 
and since the adapter must be left in the chuck until com- 
pleted, this procedure necessitates dismounting the chuck 
of the tool-room lathe each time the adapter is tried on the 
spindle of the machine. Often the assistance of a helper 
is required. Not only is the whole procedure laborious, but 
there is also a chance for the adapter to be mounted slightly 
out of true when the chuck is put back on the tool-room 
lathe. 

An examination of a large number of lathe spindles 
shows that the nose C, in the view B, Fig. 2, which serves 
as a pilot and should be smooth and true, in the great 
majority of cases is pitted and grooved after a compara- 
tively short term of service. It is the opinion of the writer 
that lathe manufacturers should always provide dust grooves 
on these pilots, as indicated. It is inevitable that small 
chips will get into the adapter, and when the latter is put 
on the spindle, these chips are rolled into the metal of 
the pilot and gradually ruin its accuracy. The grooves sug- 
gested would pick up these chips and so preserve the spindle. 
When a new lathe is bought, it would be of advantage to 
have such grooves provided before putting the lathe into use. 

An adapter for mounting an end-mill on a milling ma- 
chine is illustrated in Fig. 3. The body of the adapter is 
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Construction of an Adapter for attaching a Cutter to the 
End of a Milling Machine Spindle 


Fig, 3, 


attached to the machine spindle by means of four fillister- 
head screws, the drive being through two tongues A. The 
cutter is slotted on the face and is driven by the two 
keys B, which are rounded to fit the milled slots in the 
adapter. However, they might just as well be straight and 
so save the extra expense of rounding the ends. The cutter 
is piloted on the nose of the adapter and drawn down tight 
against the face by means of the special screw C. This 
screw is plugged by disk D to prevent chips and cutting 
compound from getting into the spindle. The same result 
could be secured in a cheaper way if a square-hole drill 
were available by drilling the hole only half way through. 


* * % 


IMPROVEMENT IN STEEL CASTING BUSINESS 


The steel casting business improved very much in 1922, 
the sale of commercial castings in that year being almost 
three times as large as in 1921, and at almost the same 
level as in 1920. This estimate is based on reports from 
sixty-five. companies comprising over two-thirds of the com- 
mercial steel-casting capacity of the United States, the re- 
ports having been made to the Bureau of Standards in 
cooperation with the Steel Founders’ Society. The railways 
were heavy buyers of steel castings during the past year. 
The business done in 1922 was equivalent to nearly 70 per 
cent of the steel casting capacity, as compared with less 
than 25 per cent in 1921. 
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BUTTON METHOD OF CHECKING 
ANGULAR WORK 


By W. G. HOLMES 


In checking the angular surfaces of jigs and fixtures, it 
frequently happens that the large size of the work, or the 
impossibility of removing the angular part to be tested, 
makes it desirable to do the checking by some process other 
than by the usual sine-bar method. For cases of this kind 
the button method here described has proved satisfactory. 
By using two buttons having a difference in diameter of 
from 1 to 2 inches, quite accurate results may be obtained. 
Referring to Fig. 1, it is required to check the angular loca- 
tion of surface NP in relation to the surface MP of the sur- 
face plate, or in other words to check the accuracy of angle 
e. The line MNS is perpendicular to the surface plate, and 
may represent either the edge of a square or the side of a 
parallel which is clamped to the piece. In clamping the 
square or the parallel to the work, considerable care must 
be taken to see that the surface MS is in a truly vertical 
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Fig. 1, Button Method of checking Angular Work when the Angle 
/ is Less than 90 Degrees 


position or at exactly right angles with the surface MP. 


Careful shimming is often required in order to obtain this 
condition. 

The button V is placed in contact with the side of the 
parallel and the side of the work in the angle SNP and a 
measurement taken over the top of the button with a height 
gage. The same procedure is also followed with respect to 
button W. By subtracting one reading from the other we 
obtain the difference D. We now have given: 

r = radius of button V; 

R = radius of button W; and 

D difference in the measurements taken over the two 
buttons. 

From the values given it is required to find angle e, or 
the angle which the top face of the work forms with the 
yertical line SM. When angle e is less than 90 degrees, the 
solution is as follows: 

In Fig. 1, we have: 


| 


180 —e 
a = 90 degrees — ————— = 
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B= (R —r) tana 
D=R+B—r or D=R—r+(R—r) tan a 
Transposing 
(R —r)tana=D-+r—R 
Hence 
D+r—R 


vel Tie and e = 2a 


R—r 
When angle e is more than 90 degrees, as shown in Fig. 2, 
the solution would be as follows: 
By geometry we have 


180 degrees — e 


2 
and by trigonometry, 
1 (IR == VF) KOE 
Now 
D+r=R+BorDdD=R+B—rFr 
By substitution we now have 
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Fig. 2. Method of using Buttons to check Angular Work when the 


Angle is Greater than 90 Degrees 
D=R+ (R —r) cota—r 
Transposing 
(R —r) cta=D—R-+r 
Hence 
D—R+r 


Cot (a= and e=—180—2a 


R—r 
* * * 


NEW APPLICATION FOR STEEL CASTINGS 


Bronze is generally thought to be the only material suit- 
able for church bells, but experiments made in Bohemia 
indicate that bells cast from Siemens-Martin steel give 
practically the same tone as bronze bells of the same size, 
and are lighter in weight. This matter is of particular 
importance at the present time in Germany and the former 
Austrian ‘territory, because most of the church bells were 
melted down during the war, and the question now arises 
how to replace them by metals less expensive than bronze. 
The steel castings for the bells are turned, and are then 
rustproofed. 
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THE AUTOMOBILE INDUSTRY'S FUTURE 


There have been so many surprises in the automobile 
industry that.it would be venturesome to prophesy its future 
course. But there are two different opinions voiced among 
men directly and indirectly connected with this industry 
that are worth recording for the guidance of manufacturers 
in the general machine-shop equipment field. 

According to one opinion—an optimistic, and yet, in the 
light of past automobile history, a conservative view—the 
industry will continue to operate in the future at prac- 
tically the present output, with possibly a slight increase. 
Those who hold this opinion claim that while the 1922 pro- 
duction was about 2,400,000 cars, fully half of this was 
replacement business, and in the future the replacement 
of worn cars by new ones will be even greater than now, 
in proportion to the total business. As the automobile be- 
comes more of a necessity and a business adjunct, rather 
than a luxury, the market for it increases. 

The other opinion, also expressed by mer whose past 
judgment in automobile affairs has been frequently verified, 
is that if the production and sale of new cars proceeds at its 
present high rate, an increasing number of old cars must be 
taken by dealers in trade, and soon the second-hand market 
will be so glutted with cars that the sales of new automo- 
biles will be seriously interfered with. Those holding this 
opinion expect this condition to make itself felt seriously 
enough to influence production schedules in automobile fac- 
tories in about six months, and are advising the buying 
cf materials and parts with that possibility in mind. 

We do not undertake to say which view is correct, because 
there are various arguments to support both; but it is wise 
to proceed with caution, and not to load up with too heavy 
stocks of materials or finished products in anticipation of a 
continued high-pressure automobile production. On the 
other hand, a slump in the automobile industry is not within 
the probabilities; the general prosperity of the country in- 
sures a steady and moderate increase. 

For the past fifteen years we have repeatedly heard that 
the automobile market has finally become saturated; but the 
builders of cars always have found ways of increasing their 
sales and the field to which they appeal has constantly broad- 
ened. Early in 1921, it was believed that if in the following 
two years the industry did a business of from 50 to 75 
per cent of that for 1920, it would do well. In 1922, a year 
later, the sales exceeded 1920 by 20 per cent. 


es ¢ # 


THE SCARCITY OF SKILLED LABOR 


The machine-building field in general, and the machine 
tool industry in particular, all over the country, is facing 
a serious shortage of skilled labor. There has been such a 
great industrial expansion during the last ten or fifteen 
years that the supply of skilled workers in the industry no 
longer is sufficient for its needs; and unfortunately there 
has been no systematic effort to maintain—not to mention 
increase—the number of all-around machinists and tool- 
makers. The apprentice system has survived only in com- 
paratively few shops. Manufacturers may have been justi- 
fied in ceasing to train young men in view of the difficul- 
ties of holding apprentices until their terms were completed; 
but the need for skilled workers makes the adoption of some 
form of apprenticeship imperative. 


Evidently the training proposition does not offer sufficient 
inducement to young men for them to be willing to complete 
their terms of apprenticeship. The ease with which the 
unskilled’ worker can find a job to operate a machine that 
calls for little or no skill, constitutes the principal difficulty 
in holding the student until his training is completed. 
Imagine the effect upon the apprentice earning a compara- 
tively small amount a week, who does not realize that his 
biggest compensation is the practical knowledge he is acquir- 
ing, when he meets a former schoolmate who earns two or 
three times that amount running a semi-automatic ma- 
chine in an automobile plant. The apprentice does not ~ 
fully realize that he is merely going to school, that he is 
fitting himself for greater responsibility and a better 
position in the industry than the other boy can ever hope 
to attain. The machine operator, as such, will always re- 
main an operator, but his own ability and perseverance will 
set the only limits to the advance of the trained mechanic. 
Many great mechanical engineers of this generation, as well 
as thousands of our superintendents and works managers, 
were just ordinary apprentices twenty or thirty years ago, 
and the boys must be brought to a full realization of this 
fact if the apprentice method of training skilled mechanics 
is to succeed. ’ 

That it should succeed is imperative, or the supply of.skilled 


workers will become so limited that the standing and progress 


of the machine-building industries will be imperilled. The 
problem of working out the details of a thoroughly suc- 
cessful apprenticeship system that will apply to all shops 
has not yet been completed; but the efforts of the National 
Metal Trades Association are certainly in the right direc- 
tion and are likely to go far toward solving the problem, if 
adequately supported by its members. 


* * * 


DON’T WASTE SALESMEN’S TIME 


In a manufacturing plant in the Middle West, the follow- 
ing announcement is prominently displayed at the infor- 
mation desk: ‘Visiting salesmen will please insist upon 
receiving prompt attention. We, too, have salesmen whose 
time is valuable.” If this method of dealing with: salesmen 
were more general, what an amount of their time could ve 
saved. A great deal of thought is given to saving time 
in the performance of machining operations, where much 
experimenting is required, followed by expenditure for spe- 
cial machinery; but why not also consider the wasted time 
of salesmen, who sometimes have to wait for hours to see 
the man whom they wish to interest? 

A salesman must, of course, be willing to wait until the 
prospective customer finds it convenient to see him, but often 
he is kept waiting unnecessarily, particularly when after 
waiting a half hour or more, he is told there is nothing 
wanted in his line. If practicable, this information should 
be given without delay. It also will save the salesmen’s 
time to make a practice of telling them about how long 
they probably will have to wait to see a certain person, so 
that they may have the choice of waiting or coming back. © 
Often a salesman can put his time in profitably by calling 
on someone else in the interval. 

Wonderful results have come from cooperative effort. Make 
this effort in your own plant, and like many unselfish move- 


- ments, it may spread until it becomes a custom that will 


benefit you as well as others. 
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Standardization of Tap Thread Tolerances 


What has been Accomplished Toward Standardization by Cooperation Among 
Manufacturers in the Tap Industry 


facturers of taps began to realize the desirability of 

a greater degree of standardization in the tap manu- 
facturing industry. At that time there were no commonly 
accepted standards for the sizes of squares, diameters of 
shanks, lengths of threaded portion, or tolerances to be al- 
lowed on the tap threads. Gradually each tap manufacturer 
adopted a standard practice of his own, as far as the product 
of his shop was concerned, but taps made by different manu- 
facturers at that time often varied considerably. This was 
recognized to be a disadvantage to both manufacturers and 
users of taps; but no means had been found up to that time 
to bring the practice of the many tap manufacturers of the 
country into uniformity. 

It was not until after the formation of the Tap and Die 
Institute, comprising among its members.the leading tap 
manufacturers of the country, that effective steps toward the 
adoption of standards that would apply to the practice of all 
the manufacturers could be taken. The first steps were to 
standardize such matters as the square, the shank, overall 
length, length of thread, etc., of the taps. The largest, most 
difficult, and at the same time most important item of 
standardization, however, was the tolerances for the pitch 

.and outside diameters of the thread, and the lead of the 
thread. Various manufacturers, for inspection purposes 
in their own plants, had adopted tolerances and developed 
measuring instruments that made it: possible to readily 
inspect the taps in order to ascertain that they were within 
these tolerances. But no two manufacturers employed the 
same tolerances for their entire product, and in some cases 
there were very wide variations. 


A BOUT fifteen or twenty years ago several of the manu- 


Investigations Preceding the Standardization of Tap 
Thread Tolerances 

About 1916 the first thorough investigation was under- 
taken by the Tap and Die Institute, as an organized body, 
with a view to determining what the tolerances employed by 
the different manufacturers were at that time on the com- 
mercial product regularly sold by them in the market. The 
object of this investigation was to record the commercial 
practice as it existed at that time, and to draw such con- 
clusions as would make it possible to establish a commer- 
cial standard for tap thread tolerances that would be adhered 
to by all the tap manufacturers. 

Having determined upon this investigation, it was decided 
to select some competent authority to carry out this work, 
which was probably the most extensive so far undertaken 
on any line of tools, aside from the investigation made by 
Frederick W. Taylor in his extensive experiments and re- 
search in regard to the art of cutting metal. Each of the 
tap manufacturers who were members of the institute sent 
to the authority selected to carry on the investigation fifty 
taps of each of twenty-one sizes, ranging by sixteenths from 
% to 1 inch, and by eighths from 1% to 2 inches. This 
meant that each manufacturer sent 1050 taps to be measured. 
For the several manufacturers this meant a total of 12,600 
taps. The taps of each manufacturer were assigned a letter, 
so that as the measurements of these taps were made, they 
could be recorded on tracings and distributed without 
identifying the manufacturer by actual name. 

One man was assigned to the work of measuring and 
recording the dimensions of the taps submitted, in order to 
insure complete uniformity in the measuring process. The 
' work of measuring all of these taps required about four 


months, every outside and pitch diameter being recorded, as 
well as the error in lead per inch. The taps measured were 
all hand taps, and the record thus produced gave a most 
accurate idea, not only of the current practice at that time 
in this line of manufacture, but also of the commercial 
possibilities. Hach manufacturer, when the investigation 
was completed, was furnished with a complete set of blue- 
prints, showing the entire measurements. The identifying 
letter of his own company was furnished to him, but he was 
not able to identify the other companies. He could, however, 
compare his own product with that of all the others, and 
could determine whether, in some cases, his product was 
above or below the average. It is evident that even if the 
work had gone no further, this investigation would have 
stimulated every manufacturer to reach the highest standard 
indicated by any one tap maker, and would, in itself, have 
proved of great benefit both to tap manufacturers and tap 
users. 


The Adoption of a Commercial Standard 


Having undertaken the work of recording these measure- 
ments, the Tap and Die Institute concluded that this should 
be considered only the first step in the adoption of a com- 
mercial standard of tolerances that all the manufacturers 
would use. The results, as recorded by the measurements, 
were carefully studied, many meetings between the different 
manufacturers were held, and the principal users of taps 
consulted. It was found that many different conditions had 
to be met; for example, in certain taps the user wants a 
nut that will screw freely on the bolt, and he also wants a 
tap that will have a reasonably long life before it is worn 
down too small to produce acceptable nuts. This larger 
allowance permits a larger tolerance on the tap, which is 
also desirable from a commercial viewpoint. 

The standards finally adopted as a result of this work 
have been published, as mentioned in December MACHINERY, 
in booklet form by the Tap and Die Institute, 116-120 W. 
32nd St., New York City, and are available to all users of 
taps. 
eral average conditions in the trade, as indicated by past 
experience, and it is stated that 90 per cent or more of the 
requirements of the tap users are met by the standard 
tolerances that have been adopted. 

There remains:a small number of tap users who require 
tolerances smaller than those adopted as standard, but as 
no two of these users, as a rule, require the same tolerances, 
it has been found impracticable by the tap manufacturers to 
adopt any standards for these finer tolerances; but each case 
is considered special, and any taps required for purposes 
of this kind are made to order. There is also a growing de- 
mand for ground taps with exceptionally small tolerances, 
but compared with the total number of taps made, the out- 
put of ground taps is, as yet, quite small, and it was not con- 
sidered necessary at this time to establish any standard tol- 
erances for this small proportion of the product of the tap 
industry. 

Tolerances for Different Kinds of Taps 


In establishing the commercial tolerances, the requirements 
for different classes of taps were considered. For example, 
the tolerances established for hand taps are less liberal than 
those for tapper taps, in each case the practical requirements 
of the trade having been considered. The average requirements 
in the trade were taken as a measure of the most desirable 


They were adopted with a view to meeting the gen- . 
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standard for commercial purposes, especially as taps meet- 
ing these requirements can be produced by the tap manu- 
facturers at a commercial price. 

The result of this standardization is that the user knows 
what the manufacturer can produce and what he can ex- 
pect to obtain in commercial taps. The manufacturer, in 
turn, has a definite standard to live up to, and- as he 
knows that the user is cognizant of this standard, it becomes 
necessary for him scrupulously to meet its requirements. 
On the other hand, if the user’s requirements demand finer 
tolerances than those obtainable in commercial taps, he 
will know that he must have these taps made to order as 
special, or must obtain ground taps. In other words, the 
object of this standardization, as of all other forms of stand- 
ardization, is to obtain uniformity and simplicity. One general 
standard of taps to cover the very large percentage of re- 
quirements is most desirable for the tap manufacturers 
as well as the users, all other requirements to be taken care 
of as explained previously. 


* * & 


THE DEVELOPMENT OF HIGH-SPEED 
CENTERS 


By THOMAS FISH, President, The Ready Tool Co., Bridgeport, Conn. 


During the war, when all manufacturing concerns in the 
metal-working field were endeavoring in every way to assist 
the Government in regard to tool requirements, the Ready 
Tool Co. was requested to manufacture bridge reamers. 


CHROME NICKEL STEEL 
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High-speed Center formed of Three Kinds of Steel _ 


In order to produce the quantities required, it became 
necessary to make use of some lathes without taper attach- 
ments, and to set over the tailstock center to turn the long 
taper. From the very beginning there was a great deal 
of trouble due to the wearing down of the carbon-steel 
centers, and it was found necessary to grind them at least 
once a day and sometimes twice. In order to overcome 
this difficulty, an experiment was made with the use of 
high-speed steel centers. These centers, being made from 
solid high-speed steel, were, of course, very expensive. 
When high-speed steel centers were used on the same 
machines and for the same work as the carbon-steel cen- 


ters, they showed no signs of either burning or wearing. 


after five weeks of hard usage, and as a result we definitely 
decided on their use in our own plant and made plans to 
put them on the market. ; 

Experiments have shown that on lathe work at both high 
and low speeds the life of high-speed centers is easily ten 
times that of carbon-steel centers. In cases where the work 
is long and of fairly small diameter, when carbon centers 
are likely to burn off due to the expansion of the work 
being machined, the danger of spoiled centers and spoiled 
work seems to be entirely overcome by the use of high-speed 
steel centers. In grinding machines, high-speed centers also 
seem to stand the wear of the abrasive which gets into the 
cutting compound and which deteriorates the carbon-steel 
centers very rapidly. 

One of the problems in substituting high-speed steel cen- 
ters for carbon centers is the increased cost due to the 
higher priced material. But by welding the front or wear- 
ing end of the high-speed steel center to a chrome-nickel 
steel shank, an equally satisfactory center can be made at 
a much lower cost. Recently we have developed a center 
(for which patents are pending) as shown in the accom- 
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panying illustration. The object in designing this center 
was to reduce the first cost, especially in large sizes, and 
still retain all the advantages of a high-speed steel center. 
- The center consists of a chrome-nickel steel shank having 
a high-speed steel point. This point is welded to a machine- 
steel extension piece to provide an unusually deep seat in 
the shank and insure holding the point securely. The hole 
in the shank is reamed slightly tapering, and the point or 
plug is ground, after hardening, to the same taper as this 
hole. 

In assembling the plug and shank, the latter is first heated 
to about 1100 or 1200 degrees F., and then the plug is forced 
into the hole under a heavy pressure, after which the shank 
is cooled by plunging it into cold water. As a result of this 
combination shrinkage and force fit, the plug or center is 
gripped very tightly by the shank, and it would be impos- 
sible to even locate the joint between them were it not for 
the slight variation in color between the high-speed steel 
plug and the chrome-nickel steel shank. 

This construction is particularly advantageous for large 
centers, not only because of the saving in high-speed steel, 
but also because better heat-treatment can be applied to the 
smaller section of high-speed steel than was possible with 
the large ends that were formerly welded to the shank. 


* * € 


CATALOGUE INDEXES SHOULD BE 
COMPLETE 


By N. G. NEAR 


Many manufacturers publish catalogues that are inade- 
quately indexed or have no index at all. Money may be 
spent without stint to secure the best paper and illustra- 
tions obtainable in getting out a catalogue, and the result 
may be very attractive in appearance, but too often it is 
disappointing from the practical viewpoint, because the in- 
formation contained therein is not indexed for ready refer- 
ence. The writer has often been obliged to make a time- 
consuming search in catalogues published by prominent 
manufacturers in order .to locate the information desired, 
because the indexes were too general in nature. 

In many cases the indexes are set up in large type, and 
they look as though an attempt has been made to use as 
few words as possible. It is well to be terse in certain 
descriptive matter, and in much advertising. The descrip- 
tion that fully describes a thing in the fewest words is 
usually the best. In the case of an index, however, the 
manufacturer should not be stingy with words, but should 
use plenty of them and provide as many pages for the index 
as may be needed to make it complete. 

In making catalogues it is too often the practice, if there 
is a page left open, to use that page for the index in some 
haphazard manner. Sometimes even when there is a page 
available, it is not used at all, and the catalogue is published 
without an index. The writer believes that some kind of 


index, even a poor one, is better than none at all. Again 


when the manufacturer notes that there is a spare page that 
can be utilized, instead of using it for an index, he some- 
times inserts an illustration of some machine or product: 
The writer has often admired the indexes to be found in 
the catalogues of some of the large well-known mail order 
These catalogues are very well arranged, and manu- 
facturers and advertising men might well study the make-up 
of the indexes in these catalogues. They are certainly hard 
to beat for simplicity and completeness. 


* * 


With a view to gaining experience in the latest develop- 
ments of steam turbine practice in Great Britain, the Com- 
monwealth Edison Co. of Chicago, has ordered a 40,000- 
kilowatt turbo-alternator from C. A. Parsons & Co., of 
Newcastle-on-Tyne, England. In 1912, the Commonwealth 
Edison Co. ordered a 25,000-kilowatt turbo-alternator from 
the same concern. 
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NUMBERING AND INDEXING DRAWINGS 


By EDWARD HELLER 


Nearly every mechanical engineer or chief draftsman 
has at some time been confronted with the problem of de- 
vising or improving a system for indexing and numbering 
drawings. While this problem is comparatively simple, 
when the work covered by the drawings is of one kind, it 
becomes greatly complicated when the work is of a varied 
nature. For instance, the methods used for numbering and 


suitable for drawings of tools 
designed to machine those 
parts. Neither will a system 
devised for numbering draw- 
ings of structural work prove 
satisfactory for either of the 
eases mentioned. In fact, 
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by a letter; thus, the 814- by 11-inch size is given the letter 
A, the 11- by 17-inch size, letter B, etc. The title space in 
the lower right-hand corner of each drawing is made up as 
shown in Fig. 1. A gpace for recording changes is also 
provided in the upper right-hand corner as indicated. 


Index Cards 


After adopting standards for the sizes of drawings, the 
next problem was to design a suitable index card. The front 
side of the card finally developed is shown in Fig. 2, while 

the back of the card is shown 
in Fig. 3. It will be noted 
CHANGE v brecked oare | that sufficient space is allowed 
at the top of the card for the 
title. A space for the draw- 
ing number and other infor- 
mation is provided at the 
right of the title space. 

The drawings are assigned 


there is no system that will 
suit all purposes, but there is 
usually one good system that 
will meet the requirements 
of each particular case. The 
characteristics of such a 
system must be flexibility, 
simplicity of application, and 
expansibility. 

The system must be so 
flexible that it will readily 
include the different activi- 
ties of the drafting-room or shop with a minimum of cleri- 
cal work. When a new system is required to replace an old 
one, it must be so planned that it will be easy to change 
If the cost of installing a new 
system is estimated to be more than will be saved in a 
reasonable length of time, by the new system, it is obvious 
that a change should not be made. 

An important feature of a good system is the possibility 
of expanding it to include any new activities that may be 
under consideration. The writer was recently confronted 
with a problem of this nature, ‘and as conditions were of a 
very general character, it was necessary that the system de- 
veloped meet the requirements of many shops and drafting- 
rooms. The system was established in a large shop in 
northern Ohio devoted to the manufacture of an extensive 
line of aluminum and enameled steel utensils. 

The drawings that required indexing included four gen- 
eral classes, namely, drawings of the product; drawings of 
tools; drawings of special machinery and equipment; and 
miscellaneous drawings, such as building and plant lay-outs. 
Of course, every drawing was numbered in some manner 
under the old system and the numbers recorded. A record 
was also kept of tools and patterns. The problem in this 
instance was made more difficult by the fact that a great 
many tools were made up in the tool-room without any 
drawings. Patterns for the replacement of broken parts 
were also made up in the pattern room without drawings 
of any kind. It was necessary, however, to keep a record 
of this work. 

In the new system, standard sizes for drawings in mul- 
tiples of 814 by 11 inches are used. Each size is designated 
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indexing drawings of auto- 


mobile parts are not entirely 
Fig. 1. 
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Fig. 2. Front Side of Index Card 


} No. | NAME REQD. | MATERIAL REMARKS 
BILL OF MATERIAL 


DRAWN___._ TRACED. 


Upper and Lower Right-hand Corners of Drawing Sheet 


numbers in the order of their 
completion. A card is filled 
out and a check mark made 
in the square on the line 
marked “Drawing.” If the 
drawing happens to be a tool 
or piece of machinery, a check 
mark is also placed on the 
line marked “Tool.” The 
drawing number also serves 
as the reference number for 
the tool or piece of equipment. 
If patterns are required for the job, a check mark is made 
on the line marked “Pattern.” The drawing number with a 
letter added is used as the pattern number, and this is 
placed in the column headed “Pattern No.” Thus, if the 
drawing is numbered 4372, the patterns for that job are num- 
bered 4372-A, 4372-B, 4372-C, ete. 


DATE. 


APPROVED. 


SHEETS. SHEET NO. 


DRAWING NO. 


Machinery 


Record of Tools Made without Drawings 


If a tool is made up in the tool-room without a2 drawing, 
the drafting-room is notified and a number secured for the 
tool. Numbers issued for tools made up without drawings 
are given out in consecutive order, just as though a drawing 
had been made. All the information necessary for filling 
out an index card is obtained at this time. In filling out 
the index card, a check mark is placed on the line marked 
“Tool,” and also on the line marked “Pattern,” provided 
patterns are used. In cases of this kind, the square on a 
line with the word “Drawing” is not filled in. This shows 
that no drawing has been made for the piece. 

The same system in indexing and issuing numbers is 
applied to patterns that are made in the pattern shop with- 
out drawings. In this case, a check mark is placed only on 
the line marked “Pattern.” The chief draftsman keeps a 
memorandum of such tools and patterns and in slack times 
has the drawings made up. When a drawing is made for 
one of these parts, the fact is recorded on the index card by 
placing a check mark on the line marked “Drawing.” The 
order in which the drawings are completed is indicated by 
the letters representing the sheet sizes. Thus, A, C, B, A, 
indicates that sheet No. 1 will.be found in the “A” size file, 
sheet No. 2 in the ‘“‘C” size file, and so on. 


BLUEPRINT RECORD 


NO.OF NO.0) 


Fig. 3. 


Back Side of Index Card : 
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The body of the card also has a space for the pattern 
record. In this particular plant the engineering department 
does all the ordering of castings and material or parts not 
kept in stock. When castings are ordered, a record is made 
on the card showing to which foundry the patterns have 
been sent, so that any pattern can be readily located by 
inspecting the index card file. When the patterns are re- 
turned, the receiving department notifies the engineering 
department so that the index card can be changed accord- 
ingly. When the space on one card becomes filled, another 
card bearing the reference number only is placed in front 


NAME OF PART 
MATERIAL 


PATTERN NO 
SHEET ‘NO. 


PATTS. DATE 
ORDERED ORCER NO. 


PATTS RECEIVED 


CASTINGS 


ORDERED ORDER 


NO. 


CASTING3 RECEIVED 


FORGINGS 
ORDERED 


DATE 


ORDER NO. 


FORGINGS RECEIVED 


Toot OF DATE 


JOB 
ORDERED ORDER NO, 
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Fig, 4. Index Card of Alphabetical File 


of the first card. Columns are ruled up on the back of. the 
card, as indicated in Fig. 3, to provide for a record of 
blueprints. 


Index Cards Arranged in Alphabetical Order 


The index cards described are filed numerically, but in 
order to facilitate the location of a drawing, it was found 
necessary to have another set of index cards filed alphabeti- 
cally. Considerable care must be exercised in making up 
' the alphabetical card index. Many indexing systems that 
would otherwise be satisfactory are made confusing by an 
incorrectly designed alphabetical index. Usually the same 
kind of card is used for both files, although sometimes a 
card of a different color is used, with the same arrange- 
ment of columns and printing. This method, however, re- 
sults in considerable duplication of the data contained on 
the cards, and thus increases the possibility of error. 

To eliminate this trouble, an entirely different type of 
card was used for the alphabetical cards. The most promi- 
nent part of the card, as shown in Fig. 4, is the title space. 
The body of the card is designed for recording the progress 
of a job so that the engineering department can issue in- 
formation to those concerned regarding the standing of the 
work at any time. The card is printed the same on both 
sides, thus providing space for records of at least ten parts. 
If more parts are needed on one job, another card is used. 
If a job requires castings, forgings, or other material not 
kept in stock, the card should be divided into several 
columns. 

An important feature of the alphabetically filed card is 
that it shows definitely where a tool or piece of work may 
be found. Thus a forming die might be filed under “fo1m- 
ing,” or under “die,” or, again, it might be filed under the 
part that the die forms. Usually it would be filed under 
the last-named heading, but in either case, definite informa- 
tion must be recorded, so that anyone will be able to locate 
the required drawing or part when needed. 

In a great many cases it is desirable to fill out cards and 
file them under various headings. The records are usually 
kept on the card that is most likely to be referred to, while 
the other cards bear only the title and drawing number 
with a reference to the fully filled out card written across 
their faces. One precaution must be taken, however, when 
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filing more than one card for the same item, and that is to 
record that fact on the numerically filed card, so that in 
the event of a change being made in the title, all the cards 
can be readily looked up and changed. The few minutes 
spent in making out an extra card are often more than 
made up in time saved when a drawing or record is to be 
located. 

A system of the kind described can be put into operation 
without interfering greatly with any system that is already 
in use. In placing the system in operation, the first number 
selected for the card index should be larger than any num- 
ber used in the old system. If the drafting-room has a 
system employing numbers up to, say, 2500, the new system 
can start with 3001. Any drawing or tool bearing a number 
smaller than 3001 will at once be recognized as being re- 
corded under the old system, while a drawing, tool, or pat- 
tern with a number above 3000 will be identified with the 
new system. Tools, patterns or other pieces that have 
stamped or cast numbers can be numbered under the new 
system when they become worn out, or undergo repairs, 
while drawings that do not involve such things can be 
changed at once. This method of changing from the old 
to the new system really amounts to the use of two systems 
instead of one for a time, but the change involves very 
little inconvenience or expense. 


* * 


TENSION SPRING CONNECTION 


Small and medium-sized tension springs usually have 
their end coils bent up parallel to the axis to form hooks, 
which are held by spring pins, eyes, or similar end con- 
nections. For heavy-duty springs, the stresses set up in 
the wire by bending the ends in this manner often make 
the method inapplicable. Under such conditions the device 
here illustrated has been found to give satisfactory service. 
It consists of a sheet-steel plate A having two rows of holes 


Tension Spring Connection 


spaced to conform to the diameter of the spring and the 
pitch of its coils. The end of the spring is simply screwed 
into these holes, and the stud B which passes through the 
plate prevents the latter from unscrewing. With this con- 
nection no undue stress is exerted on the spring at the 
point at which failure usually occurs. An additional ad- 
vantage of this construction lies in the fact that the plate 
and its stud form a substantial bearing, which permits the 
spring to swing freely if the motion of the part to which 
it is attached tends to pull it out of line. P.R. H. 
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Standardization in the Industries 


Various Aspects of Standardizing Mechanical Products, with Particular Reference to Small Tools 


By CARL J, OXFORD, Chief Engineer, National Twist Drill & Tool Co., Detroit, Mich. 


costs has given a decided impetus to the movement to 

standardize manufactured products of all kinds. Stand- 
ardization, as applied to mechanical products, may rightly 
be said to have originated abroad; but with the growing 
interest in this matter here, the time may soon come when 
we will outstrip our foreign friends. The establishment of 
the American Engineering Standards Committee (A. HE. 
S. C.) marks an epoch in our industrial development. Re- 
ports covering the work of the A. E. S. C. are encouraging 
in that they show that standardization is being extended to 
wider and more varied fields from year to year. 

To anyone who seriously has considered the subject, there 
can be no question about the desirability of standardization. 
The degree of desirability will vary, however, according to 
the kind of products considered. In 
some instances, absolute necessity 
has forced the issue, and standard- 
ization is an accomplished fact; in 
other cases, the necessity is less ap- 
parent, and as a consequence nothing 
has been accomplished. A uniform 
gage for railroad tracks, for instance, 
was early recognized as of paramount 
importance. In consequence, the 
standard gage is in universal use 
today. 


[cos constantly increasing demand for low production 


‘ dollars. 
The Economic Importance of 


Standardization 
Generally. speaking, standardiza- 
tion would be justified only as a 
matter of convenience, but the real 


Standardization of small tools is one 
of the important questions confront- 
ing our manufacturers today. Judg- 
ing by the results of standardization, 
where such work has been under- 
taken, there can be no doubt about 
the gain resulting from it. The small 
individual savings will in the aggre- 
gate mean the saving of millions of 
It is therefore a matter 
that is worthy of interest and serious 
attention on the part of engineers, 
manufacturers, and consumers alike. 


simple quantity production they have available the greatest 
competitive.weapon ever afforded. Standardization must be 
applied both to the product they themselves manufacture 
and to the raw material, machinery, and tools used in the 
various manufacturing processes. With these thoughts in 
mind we will consider some of the questions involved in 
the standardization of the most universally used aids to 
mechanical manufacturing, namely, cutting tools. 


Cost of Cutting Tools—an Important Item in Manufacturing 


There is hardly a manufacturing establishment of any 
kind or size in which cutting tools are not used to a greater 
or less extent. In the strictly mechanical industries they 
are as necessary aS raw material or labor; in the production 
of many articles the cost of the cutting tools closely 

approaches the cost of one or both ~ 
of these items. It is, therefore, 
easily realized that the annual cost 
of cutting tools for the entire country 
represents a great many millions of 
dollars. 

In the automotive industry alone, 
it is conservatively estimated that, 
on an average, one per cent of the 
gross sales price of every automobile 
represents the cost of tools used up 
in its manufacture. This may not 
at first glance seem a large amount, 
but when it is remembered that the 
annual sale of automobiles amounts 

_to nearly two billions of dollars, it 
is seen that the cost of tools for this 


argument in its favor is the elimina- 

tion of great economic waste. A case somewhat in point 
is cited from the great Baltimore fire. When it became 
apparent that the Baltimore fire fighters could not cope 
with the situation single-handed, a call for help was sent 
out to nearby cities. A great quantity of equipment was 
dispatched in response to this call. Upon arrival much 
of this equipment was useless, because the firehose couplings 
of other cities did not fit the pipe connections in Baltimore. 
The outside firemen were therefore compelled to stand idly 
by and watch the city burn. Through the energetic work 
of the National Board of Fire Underwriters and other 
agencies, standardization of hose couplings and connections 
has been effected to such an extent that today a greater 
portion, of this equipment is uniform throughout the 
country. 

It is difficult to interest anyone in a new movement while 
it is yet in what might be termed its abstract stages, 
especially if changes proposed involve the expenditure of 
money. Only by pointing out individual and public economic 
benefits can any measurable results be obtained. Educa- 
tional work to promote standardization must therefore be 
directed along these lines. 

The continued use of divergent standards for many manu- 
factured products not only constitutes a national economic 
waste of enormous proportions, but is also a great danger to 
our ability to compete with foreign manufacturers in the 
markets of the world. It must be brought home to our 
own manufacturers and business men that in the standard- 
ization of their product with the consequent possibility of 


one industry alone is very great. 

A manufacturer of a well-known type of mechanical equip- 
ment recently purchased a single milling cutter costing 
almost a thousand dollars. This cutter could perform only 
one of several machining operations on a stock part. While 
the tool cost for each of these parts is not definitely known 
by the writer, it is estimated that it might exceed one 
dollar for each piece produced. The above is cited as another 
illustration of the importance of cutting tools, and of their 
share in making up the net cost of finished articles. : 

It is idle to speculate on ways and means of eliminating 
cutting tool costs, for as long as we are facing the necessity 
of cutting or separating materials of any kind, tools must 
be used. It is not idle, however, to bend our efforts toward 
the reduction of tool costs. Successful efforts in this direc- 
tion will eventually mean lower costs of nearly all manu- 
factured products. Lower tool costs will, for instance, mean 
lower-priced machinery. Whether this be textile machinery, 
steam engines, locomotives, electric motors, or automobiles, 
the cost of tools must eventually be absorbed by the public 
who purchase clothing, electric light, power or transporta- 
tion of any kind. For it is very clear that the manufacturers 
of these commodities are compelled to price their product 
in proportion to their costs. 

Great savings are possible through the proper handling 
and use of smal] tools. Instances of gross abuses of tools 
are so common that they are hardly conspicuous. Credit 
is due to efficiency engineers and others who have en- 
deavored to correct this evil through educational efforts and 
improved methods. It is to be regretted that this work 
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can be extended only to a comparatively few of the larger 
manufacturing establishments. To accomplish results, a 
continuous effort is necessary on the part of those in charge. 
This is all too often lacking, because the advantages are 
seldom immediately apparent. 


Savings due to Standardization of Small Tools 


Still greater economies can be realized from the proper 
standardization of small tools. In some instances the tool 
manufacturer must take his cue for standardization from 
existing or proposed standards for other products. On the 
other hand, there are numerous cases where designers and 
manufacturers can profitably alter their designs and speci- 
fications to conform with such small tool standards as have 
been established. For example, if the gear manufacturers 
were to adopt as their standard only a few of the present 
pitches of gear teeth, then the obvious thing would be for 
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the tool manufacturers to arrange their standards for gear 
cutters and gear hobs accordingly. Both gears and tools 
could then be made in larger quantities of each size with a 
corresponding decrease in cost. Or, take the matter of tap 
drills. The American Screw Thread Commission has estab- 
lished a system of maximum and minimum diameters for 
tapped holes. The twist drill manufacturers are now in 
a position to establish standards for drills used in drilling 
such holes. 


Keyway Cutters as An Example of Need for Standardization 


A group of mechanical engineers recently in convention 
discussed the desirability of definite standard tolerances for 
keyways in shafts and holes, and corresponding standards 
for keys. If such standards were established, the keyway 
cutter manufacturers would be in a position to reduce these 
to practice by making cutters of a thickness which auto- 
matically would produce keyways within the desired limits. 
As matters now stand, the cutter manufacturers must 
make keyway cutters to the thickness specified by each 
individual consumer; and the latter’s ideas as to the toler- 
ances vary to a great extent. The following variations in 
thickness of cutters made for 5/16 inch keyways are from the 


files of a cutter manufacturer: i 
Maximus See OST 5 0.312) 10 31 2be a0 Ste 0.3135 
MINT OUI ee tee ee 0.3110 O31 Olstts 0.3115 
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Obviously, the cutter manufacturers are unable to anti- 
cipate such varied requirements by carrying all the different. 
sizes in stock. The proposition is further complicated by 
the fact that these cutters are ordered in various diameters. 
ranging from 1% to 4 inches in diameter. If they could 
be standardized to comprise only two or three sizes for one 
nominal size of keyway, then they could be made up in large 
quantities and carried in stock. Consumers could then 
purchase these cutters at approximately half the price, and 
in addition have the advantage of several sources of supply. 
Thus the benefit of standardization is twofold, affecting 
both producer and consumer. 


The Designer’s Part in Standardization 


Designers could bring about the elimination of many 
existing sizes of tools if they would so arrange their designs 
as to use only a preferred list of sizes for holes and other 
finished dimensions. Shafts and other machine elements of 
any considerable size are usually designed with a sufficient 
factor of safety to permit appreciable intervals between 
successive sizes. Thus a shaft could be made either 2 or 
24% inches in diameter, instead of using some of the sixty- 
fourth, thirty-second or sixteenth inch sizes between these 
figures. Six or seven sizes of drills and reamers now carried 
in stock by manufacturers could then be eliminated entirely, 
and the remaining sizes made in correspondingly larger 
quantities and at a much lower unit cost. 

Not long ago the writer had occasion to point out an actual 
case where the cost of manufacturing a few special milling 
cutters proved to be 480 per cent higher than the cost of 
making standard cutters of approximately the same size. 


Needless to say the cost to the users of these cutters had to 


be based upon the expense of manufacturing. The difference 
in manufacturing cost will vary with the quantity mann- 


factured in accordance with the curve shown in the illustra- j 
The reason for this variation is fairly obvious; it is 


tion. 
due to the fact that all overhead expenses must be absorbed 


by the number of pieces of each kind. Much of the overhead .. 
ifs 


these charges are spread over several hundred pieces in one 


is the same, regardless of the quantity manufactured. 


case, and over only half a dozen in another, the result is 
obvious. 


Adapting the design of manufactured articles, and of jigs 


and fixtures, to the use of standard tools instead of special 
tools will often mean large savings to the consumer. 
cently a large automotive manufacturer was prevailed upon 


to change a certain drilling operation so as to permit the use 


of standard drills. This change involved the virtual scrap- 


ping of about $3000 worth of tools, and the substitution of q 
Under the old — 


approximately $2500 worth of new equipment. 
method he bought special drills at seven dollars each, while 
he is now using standard drills at two dollars each. It is 


also found that a greater number of holes per drill is — 


Rew 


a 


obtained with the standard drill than with the special one. 


The operation in question is one involving large quantities a 
of parts to be machined and several dozen drills are used 


each week. It requires but simple arithmetic to find that 


the change was a profitable investment for him. 


-Incident- | 
ally, he has also been able to reduce his inventory on this 4 


size of drill, because he can now purchase his requirements © 


in the open market, as his production warrants. Similar 
instances could be recounted almost without end. ot 


* ok i 


A census was taken on a much traveled New .England 


; 


highway in order to determine the average size of auto 


trucks and the speed at which they ordinarily traveled along” 


the highways. Forty per cent of the trucks were of 1-ton 3 


capacity or under, and 33 per cent were between 1. and 2% 
Less than 2 per cent were of more than 5 tons capac- 


tons. 
ity. Over 50 per cent of the trucks traveled on a level stretch 


of road at 20 miles an hour, and 37 per cent traveled at ag 


higher speed. 
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Cutting Double Helical 


or Herringbone Gears 


By FRANKLIN D. JONES 


Duplex Type of Planer Used for Herringbone Gears of Large Pitch—Application of Gear 
Shapers and End-milling Process—Second of Two Articles 


cut by the hobbing process, this method is not as prac- 

ticable for very large pitches as planing on a machine 
of the templet or form-copying type. Some of the gears 
used in rolling mills, etc., have circular pitches ranging 
from 3 or 4 up to 8 or 10 inches, but the cost of the hobs 
required for such large pitches would be excessive and, in 
-addition, a very heavy and expensive machine would be 
required to withstand the strain of hobbing. On the other 
hand, a planer of the templet or form-copying type using 
relatively simple inexpensive planing tools provides a very 
satisfactory way of cutting these coarse pitches. 


W exis most herringbone or double-helical gears are 


Double-helical Type of Planer for Gears of Large Pitch 


When herringbone gears are larger than, say, 3 inches 
circular pitch, a double-helical gear planer is used by the 
Fawcus Machine Co., Pittsburg, Pa., instead of a hobbing 
machine. Fig. 11 shows the cutting of cast-steel herring- 
bone gears on a 
planer which has 
ae capacity ~ for 
gears up to 24 feet 
in diameter and is 
adaptable to spur 
gears as well as 
the herringbone 
type. This planer 
. operates on the 
right- and left-hand 
sections of the gear 
simultaneously. It 
has two tool-heads 
which have recipro- 
cating motions in 
Opposite directions, 
the tools moving 
from the sides to 
the center of the 
blank while the lat- 
ter is rotated 
through a_= smalj 
ere inorder. to 
produce the helical 
teeth. This ma- 
chine is of the 
templet or form- 
copying type. 

» The carriage 
upon which the 
two tool-slides are 
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Fig. 11. Double-helical Gear Planer for cutting either Herringbone or ‘Spur Gears of Large Pitch 


mounted is adjustable along horizontal ways to suit the 
diameter of the gear. This machine is very flexible in 
regard to the range of diameters it will accommodate, 
as indicated in Fig. 12, which shows the cutting of a 
relatively small herringbone pinion. The two tool-heads 
A and B (Fig. 11) carry planer tools of the usual form, 
no special shape of cutting edge being required. On the 
side of each tool-slide is a templet or former C, which 
controls the path followed by the tool as it feeds inward, 
thus producing teeth of the right curvature. 

The tools cut from the outer edges of the gear blanks 
toward the center and in a horizontal plane. In conjunc- 
tion with this planing movement, the gear blank is rotated 
for forming the helical teeth by a rotating mechanism con- 
sisting of change-gears and a worm meshing with worm- 
wheel D connected to the main spindle. For gears larger 
than 9 feet in diameter, a faceplate is used having herring- 
bone teeth cut in the periphery, and an auxiliary drive is 
provided in connec- 
tion with worm- 
wheel D to insure 
a smooth 
movement. 

When the tools 
reach the center of 
the blank and re- 
verse for the re- 
turn stroke, the 
gear also rotates 
in a reverse direc- 
tion. When _ the 
tools reach the bot- 
tom of the tooth, 
the cutting opera- 
tion is stopped 
automatically.After 
each tooth is ma- 
chined, the tools 
are withdrawn and 
the work indexed 
for planing the 
next tooth. This 
indexing movement 
is transmitted 
through the large 
worm-wheel £; it is 
derived froh a 
small motor and 
controlled by a 
push-button. 


rotating 
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The rotating movement applied to the gear while planing, 
as well as the power for driving the planing tools, is derived 
from a reversible motor. Trip-dogs on the tool-slides control 
the stroke through an electric switch and a controlling ap- 
paratus. This machine is used for planing steel pinions 
from the solid as well as for finishing cast teeth. The latter 
may have the teeth cast to within say, 34 to % inch of the 
finished size. For herringbone gears, a tool clearance of 
about 2 inches is required at the center for all pitches. The 
teeth may be connected at the apex or center (see Fig. 11) 
in order to give additional strength, in which case tool 
clearance is provided by coring the teeth below the finished 
surfaces at this point. When gears are cast solid, tool 
clearance is obtained by turning a groove at the apex 2 
inches wide and slightly below the full depth of the teeth. 


Cutting Herringbone Gears on a Gear Shaper 


When a Fellows gear shaper is used for cutting herring- 
bone gears, a narrow clearance space equal to about one- 
half the depth of the teeth may be used. The pull stroke is 
first used to cut one-half of the teeth on all of the blanks 
in a lot. Then the cutter and the helical guides of the 
machine are changed for cutting teeth of the opposite hand 
or inclination. The machine is also adjusted to cut on the 
push or downward stroke. 

Fig. 13 shows a gear shaper cutting the upper section of 
a herringbone gear. Instead of using one machine for finish- 
ing both sides, two machines may be utilized, in which case 
gears are cut on one side in one machine and are then 
transferred to the other for finishing the opposite side. This 
method is adapted to quantity production. The cutting of a 
herringbone gear by this method must be done carefully in 
order to obtain accurate right- and left-hand sections in 
proper alignment. If the mating pinion is not free to float, 
greater accuracy is necessary in the alignment of the teeth 
than where the pinion can float. When the rows of teeth 
on both sides of the gear are in alignment with each other, 
the term ‘matched herringbone gear” is sometimes used to 
distinguish between this form and the “staggered herringbone 
gear.” Methods of cutting both of these classes of gearing 
on the Fellows gear shaper will now be considered. 


Aligning Matched and Staggered Herringbone Gears 


In cutting matched herringbone gears it is evident that 
some means must be provided for securing proper alignment 
of the teeth. One method is illustrated in Figs. 14 and 15. 
It consists in making two master gears, one right-hand and 


Fig. 12, 
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Cutting a Herringbone Pinion on a Double-helical Planer 
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Fig. 13. Cutting a Herringbone Gear on a Gear Shaper 


the other left-hand. These master gears are of the same 
diameter, thickness, pitch, and helix angle as the gears to be 
cut, and can be made from cast-iron blanks. A spacing 
washer of the same thickness as the clearance groove in 
the gears to be cut is also made and placed between the 
master gears, after which the two gears and spacing washer 
are placed on an arbor. Now the advantage in making these 
masters in two pieces is that they can be set in the proper 
alignment with each other and then be bolted or doweled 
together; they are then used in setting the cutter for cutting 
the second part of the herringbone gears. 

Before explaining how the cutter is set, the adjusting of 
the two master blanks to align the teeth will be explained. 
The apparatus includes a V-block A placed on a surface plate, 
an arbor B on which the gears are held, and two straight- 
edges C and D. Rectangular block EH is forced into the 
space between the two rows of teeth, and straightedges 0 
and D are secured to the.block by means of a 
clamp. 

With the straightedges balanced on the tops 
of the teeth, if the teeth in the two gear blanks 
are not in alignment with each other, these two 
straightedges will not be parallel, as illustrated 
on an exaggerated scale. in Fig. 15. To 
determine when the teeth are set parallel to 
each other, a dial indicator is used. The straight- 
edges are balanced on the tops of the teeth, so 
that they can be clamped very lightly and the 
gears adjusted so that the straightedges are 
parallel. Then the gears are clamped or doweled 
together and serve as masters for setting the 
cutter. 

The method of aligning master staggered her- 
ringbone gears is similar to that just explained, 
with the exception that the teeth of one side 
must be in alignment with the spaces of the 
other side. This necessitates cutting a notch in 
one of the straightedges, as shown in Fig. 16, 
so that it will straddle the tooth on the gear 
which must be in alignment with the tooth 
space on the opposite gear. This arrangement 
brings the straightedge on’ one gear lower than 
the straightedge on the other gear, so that the 
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Fig. 14, Aligning Master Gears which are used for setting Gear 
Shaper Cutter before cutting Second Half of Herringbone Gear 


problem is to get the straightedges parallel with the 
surface plate. When this is done, the rows of teeth are 
staggered relative to each other, and in correct alignment. 


Cutting the Gears 


After the masters are made, the next step is to cut the 
gears. First, the teeth on one side of the blank are cut 
to the proper depth. No particular setting of the cutter 
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Fig, 15. Diagram illustrating Method shown in Fig. 14 


relative to the work is necessary for this side, as far as 
the alignment of the teeth is concerned. For cutting the 
other side, some sort of a locating fixture is used. This 
fixture A (see Figs. 17 and 18) is clamped to the work- 
spindle and trued up. Then the master gear is placed on 
the fixture, and the locating pin B is brought into contact 
with the teeth of the lower gear, after which the gears 
are clamped. 

The cutter is then placed on the cutter-spindle and left 
free to be rotated by hand. A wrench is next placed on the 
rack screw, which is exposed by lifting guard A, Fig. 19, 
and the cutter-slide is moved until the cutter is in align- 
ment with the teeth of the top section of the master gear. 
The pitch dial is rotated with a crank-wrench placed on 
shaft B, until the locating pin C drops into place. The apron 
must also be closed, as will be seen by observing the posi- 
tion of the apron-locking plungers at the rear of the-ma- 
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chine. The crank-wrench is now placed on the pinion- 
shaft D of the saddle, and the cutter is advanced toward 
the work; at the same time the cutter is moved on the 
spindle so that the teeth of the cutter and the teeth of the 
gear can be brought into mesh, When the cutter has been 
fed in to the proper depth, and is in correct alignment with 
the teeth, the nut on the cutter-spindle is tightened. 

The cutter has now been set so that the row of teeth in 
the unfinished half of the blank can be cut in alignment 
with the row of teeth already completed, and to the same 
depth. The pitch dial is next set to the proper pitch, and in 
so doing, the cutter is backed away from the work, permit- 
ting the removal of the master blanks and the substitution of 
the gears to be cut. The locating pin, which is used for align- 
ing the gears, must be a good fit in the bushing of the 
fixture, and care should be exercised in clamping the blanks 
to see that this pin is not forced back. In making these 
adjustments, either the matched or staggered master gears 
are used, according to the type of gearing to be cut. Accu- 
rate methods of aligning one-piece triple gears, consisting 
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Fig. 16. Arrangement for aligning Staggered Herringbone Gears 


of a herringbone and spur gear combination, will be found 
in December, 1919, Macuinery, page 309. 


Cutting Internal Herringbone Gears 


Fig. 20 shows a gear shaper cutting an internal herring- 
bone gear. As there is quite a large recess below the teeth, 
it is possible to cut the lower section first by using the pull 
stroke, and then cut the upper section by employing the 
push stroke. This is the general practice when the design 
of the gear will permit. The lower end of the gear casting 
has an internal flange, which fits over a projection on the 
faceplate and centers the gear. A large washer, in conjunc- 
tion with the regular work-arbor at the center, is used for 
clamping the gear blank to the faceplate. 


Cutting Herringbone Gears by End-milling 


Herringbone gears are sometimes cut by the end-milling 
process, although this method. is not as commonly employed 
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Locating Fixture used in cutting Second Half of 
Herringbone Gear 


Fig. 17. 
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Fig. 18. Locating Fixture Similar to Type shown in Fig, 17 


as hobbing and planing. One design of machine using an 
end-mill has a horizontal cutter-spindle located at the same 
height as the center of the gear, which is supported by a 
horizontal work-spindle. The cutter is carried by a slide 
which feeds horizontally, while the gear blank is revolved 
at a rate depending upon the helix angle of the teeth. 

An end-mill type of machine operating in this way, used 
at the plant of the Woodard Machine Co., Wooster, Ohio, 
was described in detail in September, 1921, MAcurInrEry. It 
is the general practice to use this machine for gears up to 
about five inches circular pitch, and to plane the teeth of 
larger gears. When the teeth are formed by end-milling. 
all the teeth on one side of the gear are finished first, and 
then the teeth on the opposite side are cut. When cutting 
the first half, the cutter feeds in to the center of the gear 
face; then it returns rapidly through the milled space, after 
which the gear is indexed for cutting the next tooth space. 
When one half of the gear is cut in this manner, the cutter 
is moved to the other side, the feeding movement is reversed, 
and the operations are repeated. 

When using this machine for cutting from the solid, a 
gear having 160 teeth of approximately 3.5 circular pitch, 
two cuts were taken for milling each tooth space with a 


Fig. 19. 


Cutting a Herringbone Pinion on a Gear Shaper 
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feeding movement of about 1% inches per minute. The 
gear was made of cast steel having a carbon content of ap- 
proximately 0.40 per cent. The end-mill type of machine 
is especially adapted for cutting shrouded or semi-shrouded 
gears, since this reinforcement at the ends of the teeth would 
interfere with the use of either a hob or a planing tool. 
While an end-mill reproduces its shape in a helical gear 
with a fair degree of accuracy, this is not true of an ordinary 
disk cutter, although the latter is more efficient for milling 
than an end-mill, The disk cutter, however, is seldom used 
for cutting helical types of gearing, except when this work 


‘is done on a small scale with an ordinary milling machine. 


Any type of formed cutter is inferior to cutters that are 
used in machines designed to generate the tooth curves. 
This is partly because the shapes of the tooth spaces vary 
for different numbers of teeth; while this is cared for auto- 
matically in a generating process, if formed cutters are 
used different shapes must be employed for cutting gearing 
varying considerably in size, as in the case of a herringbone 
gear and its mating pinion. Even when two formed cutters 
of different shapes are used, these shapes are only correct 
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Fig. 20. Cutting an Internal Herringbone Gear 


for a given number of teeth. In view of this, and because 
of the cost and difficulty of making formed cutters of dif- 
ferent shapes for each pitch, the formed cutter method is 
not as practicable as the hobbing and planing processes. 


* * # 


THE BRITISH AUTOMOBILE INDUSTRY 


In a speech made by Sir Herbert Austin at a recent meet- 
ing of the National Union of Manufacturers in England, Sir 
Herbert said he anticipated that this year Great Britain 
would import 50,000 American-made motor vehicles, com- 
pared with a home roduction of 75,000. In his opinion 
there were too many automobile manufacturers in Great 
Britain, and they would probably have to combine and 
economize, to reduce costs. It is evident that the British 
automobile manufacturers are intent upon cutting costs, and 
that the productive capacity of existing plants is being 
carefully investigated. There has been a hesitancy on the 
part of manufacturers to buy sufficient equipment to meet 
their requirements, but with a good season for the industry 
fairly well assured, buyers are now entering the new tool 
market with greater freedom. 

The Institution of Automobile Engineers of Great Britain 
will hold its summer meeting at Liverpool, beginning June 
18. During this meeting the members of the institution will 
visit many works devoted to industries differing from those 
with which they are brought into contact in their daily work. 
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Tap Drill Sizes of Tap and Die Institute 


In connection with the standardization TABLE 1. TAP DRILL SIZES FOR A.S. M. BE. STANDARD AND SPECIAL 
work of The Tap and Die Institute, the MACHINE SCREW THREADS, ADOPTED BY TAP AND DIE INSTITUTE 
standard tap drill sizes given in the accom- 
panying tables have been adopted. Table 1 ae poutelde pap on Lead weer: outside Tap Drill clea 
is for machine screws, and it covers pitches Threads tnches ’ lelnches® [Oe zap Drill|| Threads ree oe ad OF Tay Orit 
conforming to the A.S.M.E. standard and pomdnel ameter || aren tnek Wie: ee patil 
special machine screws, as well as older i ness ait. ha lag ‘cae: ee 
standards. Table 2 covers screw threads of Dre Daron lie Foes ies eee ih en 
fractional sizes ranging from 1/16 inch up 64 0.0730 53 0.0595 30 0.1900 99 011570 
to 4 inches in diameter; this table also in- | 72 0.0730 5S 0.0595 32 0.1900 21 0.1590 
cludes U. S. standard and special pitches. | 2-56 0.0860 50 0.0700 12-24 0.2160 16 0.1770 

The drills listed in each table are com- | eas Paced i Fares a Rate a 01860 
mercial aes and ie drill diameter 1Soae | 56 0.0990 45 0.0820 14-20 0.2420 10 0.1935 
selected to give approximately 75 per cent = 4.39 0.1120 45 0.0820 24 0.2420 fg 0.2010 
of the standard thread depth. This depth 36 0.1120 44 0.0860 16-18 0.2680 3 0.2130 
is commonly employed in manufacturing i ry 43 nee eae ieee nee 

4 : 42 ; , .2210 
practice, and the percentage of thread 5-36 0.1250 40 0.0980 18-18 0.2940 B 0.2380 
depth might be further reduced without 40 0.1250 38 0.1015 20 0.2940 D 0.2460 
danger of making the tapped thread weak | 44 0.1250 37 0.1040 20-16 0.3200 G 0.2610 
in proportion to the strength of the bolt or | 6-32 ech 36 0.1065 < 0.3200 | 17/64 | 0.2656 

f esky h that 214 #86 34 0.1110 0.3200 I 0.2720 
ee ages NaF e” BROW et ikl) 4g. |. 0.1380 33 0.1130 || 22-16 | 0.3460 | 9/32 | 0.2812 
a depth of 50 per cent is ample for a U. S. 7-30 0.1510 31 0.1200 18 0.3460 Ti 0.2900 
form of thread, so far as strength is con- 39 0.1510 31 0.1200 24-16 0.3720 5/16 0.3125 
cerned. The practical advantage of using | 36 0.1510 1/8 0.1250 18 0.3720 O 0.3160 
‘tap drills which are somewhat larger than | 8-30 0.1640 30 0.1285 26-14 0.3980 21/64 3281 
h di t €-the ¢ feithat, thet | 32 0.1640 29 0.1360 16 0.3980 R 0.3390 
ee ree es AR Fe eae aD 86 0.1640 29 0.1360 || 28-14 | 0.4240 T | 0.3580 

' ping operation requires less power and tap = 40 | 0.1640 28 0.1405 16 | 0.4240 | 23/64 | 0.3594 
breakage is greatly reduced. In accordance | 9-24 0.1770 29 0.1360 30-14 0.4500 V 0.37790 
with commercial practice, the tap drill sizes | 30 0.1770 27 0.1440 16 0.4500 25/64 0.3908 
’ | 32 0.1770 26 OER ATION Metety cee ar Stn OIRR Re | LAS MN sot ates 

are designated by the use of numbers and H Machinery 


s : . : ————— ccc cccaccccacaacaaasaaaa 
letters for certain diameters not indicated by *The tap drills listed are commercial sizes, and allow for approximately 75 per cent of the 
fractional dimensions. standard thread depth. 


TABLE 2. TAP DRILL SIZES FOR STANDARD AND SPECIAL SCREW THREADS OF UNITED STATES 
STANDARD FORM, ADOPTED BY THE TAP AND DIE INSTITUTE 


Nominal Tap Drill bees Nominal Tap Drill breach Nominal Tap Drill Baker A ' 
Size and Threads Diameter, on Bran Drill Size and Threads Diameter, of Tap Drill Size and Threads Diameter, of Tap Drill 
per Inch Inches* Dinieter per Inch Inches* Dinmetee per Inch Inches* Diameter 
1/16-64 3/64 0.0469 3/8-20 21/64 0.3281 1/8 -27 27/32 0.8437 
72 3/64 0.0469 24 Q 0.3320 5/16- 9 3/64 0.8281 
5/64-60 1/16 0.0625 27 R 0.3390 1-8 7/8 0.8750 
72, 52 0.0635 7/16-14 U 0.3680 12 59/64 0.9219 
3/32-48 49 0.0730 20 25/64 0.3906 14 15/16 0.9375 
50 49 0.0730 24 we 0.3970 27 31/32 0.9687 
7/64-48 43 0.0890 27 Y 0.4040 EY / Sai 63/64 0.9844 
1/8-32 3/32 0.0937 1/2-12 27/64 0.4219 12 1 3/64 1.0469 
40 38 0.1015 115} 27/64 0.4219 ae 164 1.1094 
9/64-40 32 0.1160 20 29/64 0.4531 12 111/64 1.1719 
5/32-32 1/8 0.1250 24 29/64 0.4531 1 3/8-6 1, 1/32 1.2187 
36 30 0.1285 27 15/32 0.4687 12 119/64 1.2969 
11/64-32 9/64 0.1406 9/16-12 31/64 0.4844 11/2-6 111/32 heey ae 
3/16-24 26 0.1470 18 33/64 0.5156 12 1 27/64 1.4219 
32 22 0.1570 27 17/32 0.5312 15/8-5 1/2 1 29/64 1.4531 
13/64-24 20 0.1610 5/811 |. 17/32 0.5312 1 3/4-5 at ARYANS 1.5625 
7/32-24 16 0.1770 12 35/64 0.5469 1 7/8-5 111/16 1.6875 
32 12 0.1890 D8 rales 37/64 0.5781 2-4 1/2 1 25/32 1.7812 
15/64-24 10 0.1935 poe 19/32 0.5937 2 1/8-4 1/2 1 29/32 1.9062 
1/4-20 i 0.2010 11/16-11 19/32 0.5937 21/4-41/2 | 21/32 2.0312 
24 4 0.2090 16 5/8 0.6250 2 3/8-4 2 1/8 2.1250 
27 iS 0.2130 3/4-10 21/32 0.6562 2 1/2-4 2 1/4 2.2500 
28 3 0.2130 12 43/64 0.6719 2 3/4-4 2 1/2 2.5000 
BY, 1/32 0.2187 16 11/16 0.6875 3-3 1/2 2 23/32 SET AS Gh 
5/16-18 Fr 0.2570 27 23/32 0.7187 3 1/4-3 1/2 2 31/32 - 2.9687 
20 17/64 0.2656 13/16-10 23/32 0.7187 3 1/2-3 1/4 ale aye 3.1875 
24 HE 0.2720 7/8-9 49/64 0.7656 3 3/4-3 Se C/LG 3.4375 
27 Aj 0.2770 12 51/64 0.7969 4-3 311/16 3.6875 
32 9/32 0.2812 14 13/16 Ma A mei Bie. 0 tly NER ia eS | ar ee 
3/8-16 5/16 0.3125 | 18 53/64 OLS 2S 1h we || see ee we mos Ma Meiacrs ces <A) 0 ee ete 5 ID Re, 


*The tap drills listed are commercial sizes, and allow for approximately 75 per cent of the standard thread depth. 
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TAP DRILL SIZES 


By GEORGE C. HANNEMAN 


The accompanying table of tap drill sizes will be of value 
to both the designer and the man in the shop. It gives the 
theoretical percentage of a full thread (from 50 to 100 per 
cent) obtainable when using standard sizes of drills for the 
holes to be tapped, the percentage to be employed being 
left to the judgment of the user. To illustrate the use of 
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the table, suppose that it is desired to drill a hole that will 
tap out with a %4-13 tap and give about 75 per cent of a 
full thread. Referring to the table, it will be found, in the 
column under %-13, that a 27/64-inch drill will leave 
enough stock for 78 per cent of a full thread, and this size 
of drill would therefore be used. In actual practice, the 
percentage of thread given in the table is not obtained 
exactly, as drills usually cut a little over size; on the other 
hand, in materials of a tough nature, particularly copper, 


TAP DRILL SIZES FOR SCREWS WITH U.S. FORM OF THREAD 
This Table shows the Percentage of a Full Thread Obtainable with Drills of Standard Sizes 


Size of Screw 
Number Number Number Number Number Number Number Number Number Number 
0-80 1-72 1-64 ~ 2-64 2-56 3-56 3-48 4-48 4-40 4-36 
ene] ~ hehe Silt ls els ewe bee Bn : = 6 = SEE 8 = 
0) BSE | e246 | BSE |e 4) SSE | ese | sez lo5| 223 |. 24| Bae [eee] Bey | 24/853]. 24! Bes | ofa | ee 
Be0| SES | 520 | S28 (22/528 [222 / S22 |s22| S23 | sso (S23 |E2a| O28 |F2c/S23| S20) 08 | Bea \ce 
BS6) Su | 838 | Sef |8S8| Sef | S48 | Sek ESS sea |eee| sud [ESE| Sua 5 EEl sue ge] sud | Ba8 | oe 
BP) Zaye dao ae a oF gee fee Sie ee Eag|a er eae a, oe Ean 
| | | | | 
| | | | “ ; | | 
57 | 100 | 54 | 100 | 55 | 100 51 94 ts | 100 | 48 99 49 | 96 44 | 96) 46 | 96 48 100 
5679/2 83 53 15 54 | 89 50 79 52 97 ox 99 48 | 85 43 85 | 45 | 92 er 94 
dz | 81 | ts 58 | 53 | 67 49 64 SLOP sSzZ 47 90 dz | ae 42 68 | 44 | 80 47 93 
55 49 52 Bo ae (tea 48 49 50 69 46 OG 47 | 76 a5 67) 43 ee 46 86 
| | | | 49 56 45 73 46 | 66 41 59.| 42 | 57 45 83 
| | 44 56 45 63 40 52) #& | 56 44 
| | | 44 48 41 | 49 43 
ee a 
| ta See | “alae 
| | | | | | | | | 
Number Number Number Number Number | Number Number Number Number Number 
5-44 5-40 5-36 6-40 6-36 | 6-32 7-36 7-32 7-30 8-36 
| | | | F 
41°} 98°) 42°) 97-1843 | 100 36 | 97 | 38 | 100 | 40 | 99 | 32 | 97 | 35°] 100 | & | 96unimae 
40} 91 ) @ | 96 | 42 | 87 | we | 88 | 87 | 94 | 39 | 95 | 81 | 86: | 34%) S99 1035 looms 
39 | s6 | 41 | 89 | & | 86 | 35 |. -86 | 26 | 87 | 38 | 90 | % | 72 | 38 | 94) 34 (Roz eee 
38 | 80 | 40 | 83 | 41 | 80 | 34 | 83 | & | 79 | 37 | 84 | 80 | 62 | 32 | 86) 33 |] 88 | & 
87 1 71) BON) 878. N40 tom cs Manse e> | 277) | eG iaanS | 31 | 76.) 32 \ PRieen 
86. |. 68) (88°10 2 eo eer0em| 82 ayee8) oe | 7G | tee aay e | 1, ) 264 1e3i aioe 
oa 53 37 65 | 38 65 ol 55 33 69 35 69 | 30 55 | & 60 
1 35..| blest 36057 aie TalmenS $3 1a.61 | 84 ence | 30 | 52 
| Ce 48 36 51 31 50 383 61 | | 
| | 32 54 
| | | | | | | 
Number Number Number Number Number | Number Number Number Number Number 
8-32 8-30 9-32 9-30 | 9-24 10-32 10-30 10-24 12-28 12-24 
ar | Wes | 
aA | 100 31 | 100 29 | 100 | 29 | 95 | % | 96 | 24 | 94 | 26 | 99 | 29 | 100| 43 | 95 | 20 | 100 
ae ee a ee 
8 or 91 | 16 84 18 
| et | 9° 1 165 TSU Sie) 27, e 28 | 68 | 22°| 81} 23 | 983° | 027) 1" 85) 16 er smee 
& | 57 | 28 | 64 | 26 | 74 | 26 | 69 | & | 67 | 21 | 76°) & | 78) | 261)9:80-\140) evammee 
af Ae | eee oe leet Meaaniasenizs | ss | 101 cs | 21 a eemaer ales (| 3s 
yi 70 | ze | 61) igo 
| 23 | 57 | 23 53 25 | 51 18 51 2.0 Sai reg 23 67 | 12 58 14 
| fool Bly dueta) @A8 | 19 | 55 | wl 62) 12°\> Soe 
| | 22 | 49 | | | 22 61 | 10 51 Ay 
21 57 12 
| | | | | | 20 | 54 
{ | | | | 
Number Number 5 | Number Numb Numb Numb 
14-24 | 14-20 Meee | ta ct Si | 1622 «| 16-20 | 18-20 18:18 hoe 
l | | i | | 
12.0] e980 16014100 a) Gaemoo 9 | 100 | 18 | 100 4 | 100 | a8 | 100 1 | .100°| 2°} 100 sie 
ikak | 94 15 95 brn no6 8 94 fs 96 3 93 6 9} 98 A 92 aL 91 ag 
10 90 14 92 417288 qf 91 12 94 a5 83 5 | 96 | 23% 92 | A 83 H 
2) | 85 13 88 3 | (80 42 86 | 11 91 2 80 45 ero B 83) |) 32 83 I 
8 79 ts 84 32 | 67 6 85 10 87 1 67 3 | 85 {°C Cie 2 | 75 df 
TIM NT6 sot eS ll wi SI.) eG 5B | 824 9 [ 88: "A | 58°) OP v6: 1 oD yl a1 Geo mene 
33 72 11 78 il | 47 4 76 8 78 48 BW 20a 2 vA 65 | D | 64 i 
Coie 7Osuie 10g eee OCT kevin pea (gs chee Bly el sche SCL ie 54|% | 58 
5 Gita 9 al | a5 58 42 72 A 52 G 48.5 We decd 
4 | 61 8 | 66 Sit aes ae 6 ey art ag | 52 
3 53 7 63 5 | 68 | 
| 43 | 60 4 | 62 
| 6 | 58 iy Poy! 
| | Bt a ae | 
| | 
| | | | | | | | i] | | | | Machinery 
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bronze, and soft iron, the tap raises the thread a little, 
thus producing a fuller thread than that indicated in the 
table, especially after the tap becomes slightly dull. 

While the sizes of drills required to give 100 per cent 
full threads are given in the table (in some instances), 
it must not be assumed that full threads are usually cut or 
even that they can be cut under ordinary conditions. To 
cut a 100 per cent thread is a slow process which must be 
done by hand, and is never required except in making 
thread gages, scientific apparatus, and similar work. 

As good general practice for machine tapping, the writer 
would suggest using a drill that will give about 75 per 
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cent of a full thread. This percentage rarely needs to 
be exceeded, and is just about right for tapping machine 
steel or cold-rolled steel with good tools when sufficient 
lubricant is supplied, provided the tap is not one of the 
smallest sizes. For very small sizes, it will be found im- 
possible to tap more than 60 per cent or possibly 65 per 
cent of a full thread without undue tap breakage. Very 
large taps do not have to cut more than 75 per cent of a 
full thread as a rule, because a fuller thread is not required 
in the larger sizes to give the necessary strength. In some 
cases even 60 per cent of a full thread is sufficient, and it 
is only a waste of time and an added expense for taps and 


TAP DRILL SIZES FOR SCREWS WITH U.S. FORM OF THREAD (CONTINUED) 


This Table shows the Percentage of a Full Thread Obtainable with Drills of Standard Sizes 


Size of Screw 
5/16-18 Number | Number | Number Number | Number Number 34-24 cpa Number 
20-20 20-18 22-18 22.16 24-18 24-16 | 26-16 
& = = = uw = hes x | =| ide = | uw =| we | ee Pe be | 
=$8| Baz |-S4| S53 |e oe| asg | 228) Zaz |°84) gaz |528| Zez |e 8e| 353/284 |Fsy|.84| Fey | 2228s 
Hie CEE | de: C2 Fb: 82g: S22 275) S22 522/822 252 cab be: CeE ies cee 212/628 
BSc) Sua | S88) Sue BSe Syh | BS | syh B86| Syd | B85 | S38 884) Sve ESS See ESS) Sya | BSE Syd 
Baw a oF Bae A, oF BAe qo ae 2ce (BAY a °F Baw ae aa ae pers | AL) a? eR tah 
| | l 
Cc 98 | F 97 uy | 97 | J 96 | 4 | 99 N 97 L | 100 | P 91; M 98 O | 100° 
D 92 G al as 87 K SOU eta |e 98 ts 82 | M 95 at 82 | 2% 96 P 92 
% | 86 3 83 G 82 a 90 if S157) 4.0 Thee 93 Q TaN 90 at 86 
F fy H Sous be x) tor ha THES) al | 85 Vee 68 | N 86 R 63 | +5 Ud Q 81 
G | 71 I 74 | H 75 M qa K 80 a2 60 | x 73 a4 55 | O 73 R 74 
i | «463 J 66 I 66 | a2 SSae a | 80 Q 55 oO | 69 Ser 47 xo Pe p64 44 67 
Fee) COE OT 60 o ON ote) LO], 969. | /Re | 46.) P |, 60 a | 59 | S| 62 
Tou be fay 09. hs K 54 ts 47 | M 63 34 54 Q | 53 | T 49 
4 iui a 46 | 54 | | 42 60 Q 49 | | 
| | | | i es 
Number Number Number 7/16-20 7/16-14 Number Number 4-20 4-18 | 14-12 
26-14 28-16 28-14 30-16 30-14 | 
| | | | 
ts 92 34 | 99 | Q 99 3% 96 | S 96° | U | 100 99 16 367 96 | #3 =| 100 
O 88 s 93 R 92 Vv 93 T 85 3 92) ee 97 8 WA eee | 94 OX 95 
ie 81 ak 81 | 43 | 86 WwW US) | GE 84 Vv 90 iW 88 48 48 Zell ae 8% a; 89 
at 75 ai 80 S. 5 82 a3 72 UP. WwW 79) 3s 81 ei | 78 43 87 
Q 71 U 69 6 esta x 62 | % | 67 #3 73 Vv a9 15 yt OS 1 |e oe 80 
R 64 3% 60 | 22 | 70 We Bhi fe Var Pe Gbigol «LX 65 | W 69 a2 |, 47 at 72 
44 58 iN 58 Ut 60 As 48 | W | 55 iY; 57 | 82 64 hed 58 
S | 54 WwW 47 | %& | 53 32 | 50 33 54 | X 57 
Has Mee | Nene) rk | 
9/16-20 | 9/16-12 56-18 | 5-11 11/16-16 | 11/16-11 % -16 | %-10 | 13/16-10 | %-20 
I | | | 
% | 96 az | 100 tc | 86 | a2 Sie? | 96 at 92) | az 96 5% 96 | 44 | 96 +8 96 
ae exe EA Oe OE Oc em PUT ga TOE Oe ol ae T 38 79 | +8 77 2 84 | 42 |. 84 83 72 
33 | 48 #4 72 | aE 660 42 9). Or 2 66 | @& 58 a4 Lomas | ce a3 48 
Beeeertede fle | ir”) | {ki ee] % 
| “7 
| | | | | | | | | 
%-14 | %-9 15/16-9 | 1-20 1-14 | 1-8 1 1/16-8 | 114-12 | 1-7 | 1 3/16-7 
| | | | | | 
Be | 100 at STM ea 97 | 18 96 | 38 | 100 | ay S6u) ee.) 96 Me tae ie LO0e! 22") 92. | ae 92 
2 | 84 34 86 | 43 86 &} (CAN Cee 84 BE 86 | 8 | 86 {1% 86 | 34 84 |1y 84 
462 ))<67. | 42 (heme r: 76 a4 48 | 48 67 os TU ae Tile) es O22) 85) | 76 44 1 Fe 76 
Pete bO |. 28 65 | 43 65 &4 50 £ 67 | # | 67 | 1% ESN Os RN Oe i 67 
| 82 54 | 82 54 8 57 | 3 58 Iz | 59 | dey 59 
| | | % | 43 | 82 48 | §% | 48 1» | 50 (14% 51 
14-12 | 144-7 1 5/16-7 | 186-12 136-6 | 14-6 156-514 | 1%-5 1%-5 | 2-414 
| | | | | a ; 
1% | 100 lia 100 |1% | 100 |18% | 100 {145 | 100 |18% | 100 | 18% 99 |1% 96 15% | 96 | tas | 97 
1% | 86 |1e& 92 (1% | 92 (18% 86142 94 | 142 94 |143 93 | 133 90 |142 | 90 | 142 92 
143 | 72 [14% 84-\1fy |. 84) 148 712 \lf | 87 | 1% 87 |18% 86 | 14% 84 |124 84 | 1% 87 
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power to attempt to tap a fuller thread. Only in the case 
of cast iron, and occasionally brass, would more than 75 
per cent of a full thread be required, and even with these 
metals it is not advisable to attempt to obtain too full a 
thread, as this will result in tearing off the top of the thread 
so that nothing will be gained. 

On big production work, manufacturing costs can often 
be cut down considerably by experimenting with the ma- 
chine tapping operations until it is determined just how 
small a percentage of a full thread can be depended upon 
to meet requirements. Usually this will be found to be 
less than 75 per cent of a full thread. In some cases it 
has been possible to cut down tap breakage nearly 90 per 
cent by using a tap drill only one size larger than the one 
originally selected. Further information on tap drill sizes 
is given on page 866 of MACHINERY’S HANDBOOK. 


* % * 


GRINDING THREADS ON HARD RUBBER 


Parts made of hard rubber have previously been threaded 
by the methods ordinarily employed for metals, a single- 
_pointed threading tool or a self-opening die-head being used; 
but the nature of hard rubber is such that the cutting tool 
leaves a very ragged thread. In addition, the action of the 
rubber on chasers or threading tools is like that of an abra- 
Sive, so that tools require frequent sharpening. 

Samples of hard rubber rods, to be used in making elec- 
trical plugs, were recently sent to the Precision & Thread 
Grinder Mfg. Co., Philadelphia, Pa., and it was found that 
threads of good quality could be formed readily by grinding. 
As illustrated, the giinding wheel is mounted on a multi- 
graduated precision grinder, held on a lathe carriage. The 
piece of hard rubber to be threaded is held in the draw-in 
collet of a Porter-Cable tool-room lathe. With this equip- 
ment a well-formed thread was produced at one passage of 
the wheel; in other words, the time required to form a com- 
plete thread by grinding is equivalent to the time required 
for the carriage to travel the length of the thread, which is 
approximately 1144 inches. The grinding wheel, dressed to a 
60-degree angle, retains its sharp edge indefinitely, if the 
wheel selected is adapted to this operation. The multi-tooth 
effect of the wheel imparts a fine finish to the thread. 


Grinding Threads on Hard Rubber, using a Multi-Graduated 
Precision Grinder 
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DIMENSIONS FOR TAPPER TAPS 


The standard dimensions for tapper taps recently adopted 
by the Tap & Die Institute are given in the accompanying 
table. Cee es 


DIMENSIONS FOR TAPPER TAPS 


te 
L=12 or 15 inches for all sizes up to and including 
1 inch in diameter; for all larger sizes L = 15 inches, 
{ 
Number of Threads per Inch Length B of Thread, 
Diameter Inches 
A of Tap, 4 | LS Sb ea aes 
Inches U.S S. A. E. P U.S. and 
Standard Standard cea nae a bf an Ff on 
Wy 20 28 20 1% 14% 
Ps 18 24 18 1} 1% 
36 16 24 16 2 1% 
ws 14 20 14 2% 143 
% 13 20 12 24% 134 
Ti ily 18 12 21% 1% 
5K gil 18 An 2% 1% 
44 ikl 16 ial 2% 1% 
34 10 16 10 2% 9 
42 10 ae 10 234, #8 
7% 9 14* 9 3 2 
i 9 Aa 9 3 si 
8 14 8 38% 5 
1% a 12 7 314 Pe 
14% 7 12 7 8% 25% 
1% 6 12 6 4 3 
1% 6 aly 6 4 3 
1% 5% 5 4 
1% 5 5 4% es Se 
1h ae) 5 . 4% 4% Sites 
2 4% : 4% 4% nan 
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ee made by members of The Tap & Die Institute with 18 threads 
per inch. 


* * 


THE VALUE OF A GOOD REPAIR SHOP 


By CHARLES W. LEE 


Why is it that every cent put into the repair shop of an 
industrial plant is considered a dead expense, while the cost 
of equipment used in the manufacturing departments seems 
to be considered a proper investment? It appears to the 
writer that it is just as desirable to be able to perform 
repairs economically as it is to manufacture economically, 
and if this is true, adequate equipment in the repair shop 
is just as necessary as in the manufacturing plant. This 
alone is a real argument for a good repair shop as an invest- 
ment, but the following experience will bring out the point 
more forcibly. 

Recently a new works manager was engaged by the di- 
rectors of a large manufacturing plant. He found the repair 
shop to be the weakest spot, and the first thing he asked 
for in the way of additional equipment was machinery worth 
$30,000 for the repair shop. His proposal was considered 
unreasonable, but he kept on fighting for his repair shop 
equipment until he got it. At the end of the first year, 
more than $30,000 worth of additional products had been 
made in the factory without additional plant equipment or 
operators, simply because when a machine broke down in 
the factory it could be repaired promptly, instead of having 
to stand idle, waiting for the repairs to be done, as had 
formerly been the case. 


~~ 
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Automatic Feeding 


Device for High-speed 


Drilling 


By CHARLES E. BERNITT 


HE manufacturers of small cast-iron, brass, or alum- 
[sum parts are continually demonstrating the advantage 

of using extremely high speeds for drilling small holes. 
A number of manufacturers have recently brought out sen- 
sitive drilling machines provided with ball bearings that are 
capable of sustaining spindle speeds as high as 12,000 and 
15,000 revolutions per minute to meet the demand for this 
kind of work. Obviously, such high spindle speeds demand 
an exceedingly rapid feeding movement. For example, if 
it is required to drill a 1/16-inch hole in soft brass, and the 
drill poimt is correctly ground and all conditions are favor- 
able, it might be found that the most efficient cutting speed 
is around 200 feet per minute. This requires a drilling 
speed of about 12,000 revolutions per minute, and assuming 
that the feed is 0.0025 inch per revolution, the rate of pene- 
tration should be approximately 30 inches per minute, or 
% inch per second. Thus it is evident that the operation 
of drilling small holes often appears more like punching 
than drilling. This is especially true of through holes in 
thin material. 

Many types of feeding arrangements are used for this 
work, including the regular hand-feed lever which is un- 
doubtedly the best means of 
feeding except for the fact 
that it prevents the operator 
from using both hands in 
loading and unloading the 
fixture or otherwise handling 
the work. The foot-treadle 
feed is used to some extent, 
but it is rapidly losing favor 
due to its lack of sensitive- 
ness and the attendant break- 
ing of drills. 

To overcome these objec- 
tions, several types of gravity 
feed and friction feed mechan- 
isms have been brought out 
by different makers of sensi- 
tive drilling machines, which 
have resulted in an increase 
in production. An automatic 
feed of the friction type is 
shown in the heading illus- 
tration attached to a high- 
speed sensitive drilling ma- 
chine built by the Avey Drill- 
ing Machine Co., of Cincin- 
nati, Ohio. While this device 
might be classed as a positive 
feed type, to distinguish it 
from the weight or gravity 
feed types, it is nevertheless 


Fig. 1. 


Friction Drive employed to operate Automatic Feeding Device 


operated by a friction disk and pinion, which permit slip- 
page when the drill is subjected to undue torsional stresses. 
Tke pressure of the leather-faced driving pinion on the disk 
may be adjusted to suit the size of drill being used. 

A means of instantly varying the number of strokes per 
minute, and provision for changing the depth of stroke 
and rate of feed are other desirable features incorporated 
in this feeding device. The position of the spindle in rela- 
tion to the work, when in the upward position, can be 
changed without moving the head on the drilling machine 
column. Front and rear views of the device are shown in 
the heading illustration and Fig. 1, respectively. 

The rear shaft B, Fig. 1, is driven by means of a belt A 
from a pulley mounted on the end of the machine counter- 
shaft. On shaft B is mounted the leather-faced pinion C 
which engages the friction disk #. The position of pinion 
CO can be adjusted by means of screw D to change the num- 
ber of strokes per minute. The countershaft is driven by a 
motor mounted on the drilling machine column, which is 
connected by belt to pulley Z. 

In Fig. 2is shown an assembly view of the feeding mechan- 
ism, exclusive of the machine countershaft and the spindle, 
drill, and chuck. The friction 
disk EH is mounted on the end 
of shaft F, which is designed 
to allow an endwise adjust- 
ment through the worm G@ 
and bushing H. The key in 
bushing H transmits motion 
from shaft F to worm G, and 
thence to worm-wheel Y. The 
worm-wheel is mounted on a 
double-row ball bearing, as 
shown in the sectional view. 
On the outer face or flange 
of the worm-wheel shaft is a 
T-slot which carries crank 
block J.. In order to change 
the depth or length of the 
drill stroke, block J is ad- 
justed to and from the center 
of the worm-wheel by means 
of screw J, and is clamped in 
the desired position by stud K. 

On stud K is a bushing L, 
which has a bearing in crank- 
arm M. The rack bushing N 
has a sliding bearing in the 
oscillating yoke O, and en- 
gages pinion P, mounted on 
the end of the rack pinion, 
which imparts an up and 
down motion to the spindle 
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quill. Rod Q is threaded in the end of crank-arm M, the 
latter having a split clamp as shown, so that when screw RF 
is loosened, rod @ can be turned in order to decrease or 
increase the effective length of the crank arm, as desired. 
This adjustment also changes the position of the drill spindie 
in relation to the work. 

The bushing S in the worm-box has a coarse thread on 
its outer surface. Attached to this bushing is a lever 7 
which, when turned down, draws bushing S outward and 
thus moves shaft F and disk HE away from the friction 
pinion OC, so that the feeding motion will be stopped without 
disconnecting the drive to the spindle. When lever 7 is in 
the upward position, the disk is held against the friction 
pinion by the pressure of spring U. This pressure can be 
varied to suit different sizes of drills by loosening the clamp- 
ing nut V on lever 7 and screwing bushing S in or out. 
After the adjustment is made, lever 7 is set and clamped 
in the required position. 
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feed, and then decreasing to zero at the bottom of the stroke. 
This is, of course, characteristic of all crank motions, and 
the advantage of such a feature in drilling thin work is 
apparent. The drill enters the work and penetrates the 
scale at a comparatively fine feed, and when under the scale 
the feed increases rapidly to maximum and then slows up 
as the drill breaks through. 

The choice of the proper rate of feed for any given ma- 
terial is a matter of actual test, and the wide range of feeds 
available with this device is of great advantage. In changing 
the position of the friction pinion to increase or decrease the 
number of strokes per minute, the maximum feed, in inches 
per revolution, is increased or decreased proportionately. 
For example, assuming that the devise is adjusted for fifteen 
strokes per minute and a 2-inch stroke, the maximum feed 
would be twice that obtained if the device were set for a 
1-inch stroke and 15 strokes per minute. With a stroke of 
1 inch and 15 strokes per minute, the maximum feed would 
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Fig, 2. 


This type of feeding device is adapted to numerous classes 
of work, the most common of which is the drilling of one 
or more holes through a plate or flat piece, which can be 
shifted from one hole to the other on each returning stroke 
of the spindle. Some parts do not require extreme accuracy 
in the location of the holes, and for such work greater speed 
can be attained by employing a fixture clamped in place 
under the spindle, so that the operator simply inserts a piece 
in the fixture and holds it there while the drill is being 
automatically fed downward. During the return stroke, the 
drilled piece is replaced by a new piece, and the operation 
repeated. When accuracy is essential, the feeding device i 
set to give a lower number of feeding strokes per minute and 
thus allow the operator time in which to clamp and unclamp 
the piece in the fixture. 

The most efficient device for holding work for the rapid 
production of small parts is a revolving disk mounted on 
the table of the machine and designed to hold several fixtures 
properly spaced on the outer rim of the disk. With such an 
arrangement, provision is made for indexing the disk from 
one fixture to the next on the return stroke of the spindle. 
This permits the operator to load and unload one fixture 
while a piece is being drilled in the fixture directly under 
the spindle. 

The feeding motion, with this device, is not uniform, the 
drill starting at zero and increasing rapidly to a maximum 
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Sectional View of Automatic Feeding Device for High-speed Drilling 


be one-half that obtained with a 1-inch stroke and 30 strokes 
per minute. As any part of the stroke can be utilized for 
actual drilling, it is evident that almost any feed can be 


readily obtained. 
* * * 


CATALOGUES WANTED BY ENGLISH LIBRARY 


The public library of Coventry, England, of which Charles 
Nowell is the librarian, is endeavoring to bring together a 
representative collection of catalogues in the engineering 
industry, and is asking manufacturers to send their cata- 
logues to this library for its files. The catalogues are ar- 
ranged in a carefully classified order in the commercial and 
technical library branch, and form a useful adjunct to the 
books and periodicals filed in the library. 

* * * 


One of the problems under investigation by the Bureau 
of Mines is the contraction and shrinkage of metals and 
alloys in casting. These data are of especial interest to 
foundrymen and others in the metal and alloy industry. 
Results of measurements on the linear contraction of a 
series of light aluminum alloys have been published as Tech- 
nical Paper No. 287 of the bureau, and an investigation is 
now under way on the contraction of a series of commercial 
brasses and bronzes. The report may be obtained from the 
Bureau of Mines, Washington, D. C. 


April, 1923 


f 


MACHINERY 


625 


| Quality Control in Gear Manufactu: 


Equipment Employed for 
Inspecting the Hob, Hobbing 
Machine, and Finished Gear 


By S. O. BJORNBERG 
Consulting Engineer, Illinois Tool Works, 
Chicago, III. 


HE process of manufacturing gears has reached such 

a state of perfection that efficiencies as high as 98 

per cent have been reached by the use of gears in 
power transmission. There are several methods employed 
in making gears, but when it is a question of quantity and 
quality production combined, the hobbing process is very 
generally used. The finer the quality desired of the gears, 
the more accurate must be the hob that produces them, and 
so we find that the ground hob is rapidly coming to the 
front. This statement, however, must not be taken to 
mean that a ground hob invariably produces good gears, 
because there are at least two other factors that influence 
the quality, one of these being the hobbing machine, and 
the other the hobbing machine operator. 

As the quality of the finished gear is necessarily a prod- 
uct of the hob, machine, and operator, it is desirable to 
keep variations due to each of these three factors within 
predetermined limits. For this purpose, the Illinois Tool 
Works have developed a number of instruments and 
formulated a set of rules, the combination being called 
“quality control.’ This article will briefly describe the 
various instruments, and explain their use in checking the 
accuracy of the hob, inspecting the condition of the hobbing 
machine, and testing the finished gear. 


Requirements of a Good Hob 


A hob may be likened to a hardened steel screw with a 
predetermined profile of the thread, portions of which 
have been cut away to form a series of teeth with cutting 
edges. In order to produce good gears, a hob must meet 
the following requirements: 

1. The profile of the hob teeth must be uniform and 
conform within close 
limits to the theo- 
retical outline, a 
rack tooth, which is 
properly modified, 
usually forming the 
basis of the hob tooth 
profile. 

2, The cutting 
edges on the flanks 
of the teeth must lie 
in the path of a true 
helix which bears a 
definite ratio to the 
pitch of the gear 
teeth to be cut. 

3. The _ cutting 
edges at the top of 
the teeth and bottom 
of the tooth spaces 
must be concentric 
with the axis of the Fig, 1. 


Machine developed for testing the Profile of Hob Teeth 


hob. Two machines or instruments have been developed 
for shop use in checking the finished hob for these require- 
ments, these being, respectively, the contour or profile test- 
ing machine, and the lead and concentricity testing ma- 
chine, described in the following. 


The Contour Testing Machine 


The contour testing machine, shown in Fig. 1, consists 
essentially of a base A, a hob support B, and a slide C. 
The hob support is made to conform to the pressure angle 
of the hob tooth, which is usually either 1414 or 20 degrees. 
Slide C carries an indicator operated by a lever which is so 
arranged that a movement of the indicator pointer through 
one dial division represents a movement of 0.0002 inch of 
the knife-edge of the lever. To record the results shown by 
this machine, use is made of the chart shown in Fig. 2. 
The vertical center line on this chart represents the tooth 
profile, and the curves at each end, the corrections made 
on the hob teeth for approach and interference. Curve A 
represents the maximum limit, curve B, the minimum limit, 
and points 0, D, H, F, G, and H the maximum depth at 
which the hob cuts for 12, 16, 21, 23, 28, and 32 teeth, re- 
spectively. The straight portion of the tooth may vary 
0.0002 inch, while the deviation of the pressure line may 
be plus or minus 0.0005 inch. The dimensions in ten-thou- 
sandths of an inch indicate the distances of curves A and B 
from the vertical center line at the various intersections. 

In checking, the hob is so mounted on support B, Fig. 1, 
that the knife-edge of the lever is in line with the cutting 
edge of a hob tooth. Then, with the micrometer for operating 
slide C set at zero, the knife-edge of the lever is moved up 
to the hob tooth by means of the auxiliary screw on the 
slide. When con- 
tact between the hob 
tooth and the knife- 
edge has been estab- 
lished, as illustrated, 
the auxiliary screw 
is locked and the 
slide then advanced 
in steps of 0.010 inch 
by the micrometer 
screw. The indica- 
tor reading for each 
of these steps is re- 
corded on the chart. 
Hobs whose profile 
exceeds the _ toler- 
ances established are, 
of course, rejected, 
and must be re- 
ground until they 
come within the re- 
quired specifications. 
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Chart on which the Results obtained by the Use of 
the Machine in Fig, 1 are recorded 
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Determining the Lead and Concentricity 


The hob is next checked for correctness of lead on the lead and 
concentricity testing machine shown in Fig. 3. This machine 
has four bearings cast integral with the base A, for supporting 
the main shaft B, which carries wheel (0, and an auxiliary shaft 
on which pinion D and handwheel H# are mounted. An indicator 
bracket is located at F. One end of shaft B is a master screw, 
while the other end is machined to receive the hob. To check 
the lead of the hob, the indicator point is brought in contact with 
the cutting edge on either flank of a tooth. Then the indicator 
point is adjusted to zero, and the hob is advanced by turning 
handwheel # until the indicator point comes in contact with 
the cutting edge of the next tooth. This is continued until all 
the teeth have passed the indicator point, after which the process 
is repeated for the cutting edges on the other flank of the teeth. 

The readings of the indicator are plotted on the chart shown 
in Fig. 4, the figures at the top of the chart representing ten- 
thousandths of an inch. A graph obtained by drawing a line 
through the points plotted shows how much the cutting edges of 
the hob teeth deviate from the true helical path. Ground'hobs of 
6 to 10 diametral pitch, showing a variation in lead of not over 
0.0002 inch from tooth to tooth, have been produced with the 
“weave” per revolution less than 0.0005 inch. 

After the lead test is completed, the indicator is shifted so that 
it bears on the top of the teeth, to test the concentricity of the 
cutting edges at the top of the teeth and at the bottom of the 
tooth spaces. As before, the hob is rotated till every tooth has 
passed under the indicator point, and the readings are recorded. 
Commercially ground hobs should not show a yariation of more 
than 0.001 inch in this test. 


Testing Resharpened Hobs 


A hob that has satisfactorily passed the three tests outlined, 
when properly mounted on a good machine, will produce gears 
of the desired accuracy. However, like all cutting tools, it will 
need sharpening in time, and as it is easy to spoil the accuracy 
of a hob in sharpening, it may be well to note a few points that 
should help to avoid trouble from this source. Fig. 5 shows the 
common way of sharpening the hob, that is, by indexing from 
the back of the teeth and grinding with the cone side of the 
wheel. As most hobs are ground with the tooth faces radial.ana 
as the wear of the wheel may cause a variation in the height of 
the teeth, it is advisable to check the hob for concentricity and 
radial cutting edges after each resharpening. This is done with 
the fixture shown in Fig. 6, which is provided on the right-hand 
side with an indicator for checking the radial height of the hob 
teeth. On the left-hand side there is a small support which has 
fingers that enter the gashes of the hob and indicate whether or 
not the tooth faces are radial. 


Inspecting the Condition of the Hobbing Machine 


A good hob, even when properly taken care of, will not produce 
good gears unless the hobbing machine on which it is used is in 
good repair and certain rules are observed in operating the ma- 
chine. One of the first tests, and perhaps the most important 
one, that the machine should be subjected to is the velocity ratio 
test for determining whether the hob and work-arbors rotate 
with uniform velocity for a given gear ratio. The equipment 
for making this test was fully described in the article “Testing 
Gear-hobbing Machines,” in December MACHINERY. 

After a hobbing machine is found to have a uniform arbor 
velocity, it is necessary to observe a few rules in operating the 
machine in order to obtain good results.. For instance, all chips 
or other foreign matter must be removed from the hob arbor, 
spacing collars and clamping nut before the hob is mounted, as 
any material caught between the shoulder or the collars would 
cause the arbor to spring and the hob to run out of true. It also 
has been found that the threads on the hob arbor or in the clamping 
nut are not always square with their axis and thus cause springing 
of the arbor. It is a good policy therefore to place an indicator on 
the hub of the hob after it has been mounted on the machine, and 
test it for “run out,’ so as to make sure that no trouble will arise 
from this source. 
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Fig. 3, 


End play of the hob arbor and looseness of the outboard 
bearing are also possible sources of trouble, and must be 
looked out for, and corrected when they are found to exist. 

The next item to consider 
is the condition and mount- 
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Machine for testing the Correctness of Lead and the Concentricity of Cutting Edges 
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contact with the periphery of the base-circle 
cylinder B. This causes a movement of the 
gear sector when cylinder B is revolved, the 
movement of the sector being transmitted 
through a pinion to the pointer on dial F, 
which is suitably calibrated. 

To use the instrument, a disk B corre- 
sponding in diameter to the base circle of 
the gear to be tested is mounted on the 
hub of lever G and locked with a nut. The 
gear itself is put on sleeve H, and held in 
position by pin J of slide J, the slide being 
clamped to lever G by means of a binding 
screw. Slide K, carrying the base-circle 
disk, gear, etc. is now moved toward slide A 
by turning the threaded knob ZL until the 
base-circle disk is pressed firmly against 
face aa of slide A under the influence of the 
coil spring beneath the knob. Slide A and 
the gear are next so adjusted by means of 
the handwheel at the left-hand end of this 
slide and a clamp on slide K that the tooth 


_contact point of lever C barely touches the extreme outer 


part of the tooth profile. 

Tf now the dial of indicator D is set at zero and a reading 
is taken on dial #, starting 
points are obtained for check- 
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master gear is located on a 
stationary stud and the gear to be tested is put on a stud 
mounted on a slide. As a spring actuates this slide, an in- 
dicator bearing against it will show the amount of eccen- 
tricity of the teeth, as well as the “jump” between them, 
when the gears are rotated. If the slide is locked in a 
position corresponding to the center distance at which the 
gears are to run, the diameter and backlash can also be 
checked. 

However, the tests made on this simple fixture give no 
information as to the correctness of the tooth profiles or 
the spacing of the teeth. In order to check these two 
important factors, additional instruments have been pro- 
vided. One is the involute-curve testing machine shown in 
Fig. 7. Instruments of this type are practically all based 
on the fact that the end of a taut string being unwrapped 
from a cylinder will generate an involute curve. However, 
in this case, the string assumes the shape of the ‘straight 
edge aa of slide A, as it is theoretically rolled from the base 
circle cylinder B. One end of the string is represented by 
the end of lever © which contacts with the tooth profile. 
The other end of the lever transmits motion to the dial 
indicator D. In order to check a tooth profile at a certain 
number of points approximately equal distances apart, the 
right-hand end of the gear sector H is made to remain in 


correct, it ig insured that 
there will be uniform angular velocity of the gears during 
the contact of any two teeth. But to maintain this angular 


Set-up commonly employed for resharpening Hob Teeth 


Fig, 5. 
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Checking the Radial Height and the Face of Teeth on 
Resharpened Hobs 


Fig. 6, 


velocity during a complete revolution, it is essential that the . 


spacing of the teeth be correct also. This is tested by a 
device described in the article ‘Inspection of Spur Gears,” 
which was published in February, 1922, MAcHINERY. 
After the gears have passed the tooth-spacing test, they are 
often subjected to one more test before being pronounced 
satisfactory. This final test is the so-called “run-in” test 
which determines the bearing of the teeth. The ideal bear- 
ing for spur gear teeth is one that is uniform over the 
greater portion of the working surface of the tooth, fading 
out at the base line and just at the top part of the profile. 
The “run-in” test consists of mounting two. gears on arbors 
which are located so that the gears mesh properly, revolving 
one arbor by power and retarding the other by some such 
device as a Prony brake. In this manner, the tooth surfaces 
are caused to roll and slide over each other under pressure, 
and, in a brief space of time, they become brightened suffi- 
ciently to show whether or not the bearing is as it should be. 


* * * 


MAKING STEEL PARTS ECONOMICALLY 


During the last few years there have been times when it 
was difficult for the manufacturer to buy forgings in small 
quantities. This suggested to the engineers of Sleeper & 
Hartley, Ine., Worcester, Mass., the possibility of cutting out 
blanks from rectang- 
ular stock and turn- 
ing these blanks to 
the required shape. 
The adoption of this 
method led eventu- 
ally to the design 
and construction of 
a special band saw. 
It is stated that by 
employing this 
means of manufac- 
ture, steel parts can 
be produced at a cost 
of three or four cents 
per pound. 

The slitting band 
saw, which is here 
illustrated, is of a 
simple design, but 
has been found so 
serviceable that it is 
believed machines of 
this type would be of 
value to other manu- 
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Band Saw with Feeding Table for slitting as well as cutting off 
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Fig. 7, Involute Curve Testing Machine used for inspecting a 
Finished Gear 
facturers. The machine is similar to standard makes of 


band saws in so far as the drive for the saw is concerned; 
in fact, the design of a standard make band saw pulley 
arrangement has been embodied in the construction and used 
in connection with a feeding table. The machine is driven 
by a one-horsepower motor running under no load at 1200 
revolutions per minute. The motor is located under the 
table at the rear. The feed of the table is by a weight hung 
over a pulley near the ceiling, from which the cable passes 
down to pulleys on the table. 

There is a brake lever on the handwheel at the front of 
the machine, by means of which the feed may be regulated 
to suit the thickness of stock being sawed. The method of 
procedure is simple: The bar or flat stock is bolted to the 
machine table in the proper location, and after being sawed 
out is finished by turning in a lathe, or by finishing in any 
other suitable way. 


* * * 


VALUE OF SUPERHEATERS 


The real value of superheaters on locomotives is ‘ques- 
tioned by William H. Wood, a mechanical engineer of Media, 
Pa., who states that while fuel savings of some 10 per cent 
are effected through the use of superheaters, it costs 35 per 
cent of the cost of the fuel to keep the engines in repair. 
He claims that one of 
the reasons’ that 
there are so many 
locomotives constant- 
ly out of repair on 
the railroads is that 
the maintenance ser- 
vice has greatly in- 
creased since the 
adoption of super- 
heaters on locomo- 
tives. Whether or 
not the experiences 
of the railroads agree 
with Mr. Wood’s 
statements is not on 
record, but the sub- 
ject is one that 
should be easy to in- 
vestigate and the 
facts can doubtless 
be ascertained by 
railroad executives 
without a great deal 
of trouble. 
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Difficulties in Hardening High-speed Steel 


By O. G. SIMMONS 


HE impossibility of hardening some high-speed steels 

under normal conditions, even though heated and 

quenched according to the instructions of the manufac- 
turers, was an unlooked for result of experiments recently 
conducted by the writer. The muffle furnace shown by the 
cross-sectional views in the accompanying illustration was 
employed.for these experiments. This furnace has a low- 
temperature chamber (C, an intermediate-temperature cham- 
ber D, and a high-temperature chamber H. The design is 
such that when chamber # has been heated to 2300 degrees 
F., the temperature of chamber D will be about 1750 de- 
grees F., and that of chamber C approximately 600 degrees 
F. City gas was used for fuel, and was mixed with air 
before delivery to the four burners F, two of which are 
placed on each side 
of the furnace. 

The intermedi- 
ate- and high-tem- 
perature chambers . 
each consist of an dh 
air-tight tube made ae 
from refractory ma- SS 
terial. The plug 
at the rear end of 
these chambers has 
holes to support 
the protecting tube 
of a platinum 
thermo-couple and a 
refractory pipe hav- 
ing a valve for con- 
trolling the volume 
of gas discharged 
into the chamber to 
obtain any desired 
atmospheric condi- 
tion. It will be seen 
that the base of 
the furnace is con- 
structed at an angle 
of 7 degrees witt: 
the center line of 
the chambers, and consequently by mounting the furnace on 
a horizontal base, the chambers are inclined 7 degrees. 
This, of course, raises the front end of the chambers slightly 
above the rear end, and so when gases are introduced at 
the rear, they are carried to the front end for discharging. 

The high- and intermediate-temperature chambers are 
supported in refractory tile, which is sealed with lime, the 
whole being contained within steel side walls, a cast-iron 
base, and a cast-iron top. The insulating effect of the lime 
prevents the side walls from ever having a higher tempera- 
ture than 200 degrees F. The high-temperature chamber is 
heated to 2300 degrees F. from the normal room temperature 
in one hour and forty-five minutes. Approximately 410 
cubic feet of gas per hour is consumed in heating to this 
temperature, and 260 cubic feet per hour is required for 
maintaining it. 
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Heat-treating Angle-iron and Carbon Steel Pieces 


Specimen angle-iron pieces, highly polished prior to heat- 
ing, were held at 2000 degrees F. for ten minutes in a car- 
bon monoxide atmosphere, and immersed in oil. These 
specimens came out with a surface clean from scale or oxide 


Muffie Furnace of Special Design which was used to determine the Hardening Qualities of 
Different High-speed Steels 


and the polishing marks clearly visible. In the following 
experiments, the specimens were heated by placing them 
consecutively in the three chambers. A carbon steel die was 
heated to a temperature of 1540 degrees F. in a carbon 
monoxide atmosphere, and held at that temperature for four 
minutes. After immersing in oil and withdrawing, the 
surface of the hardened die was found to be without scale 
and purplish-black with gray spots. A similar die was also 
successfully hardened by heating in a chlorine gas atmos- 
phere and immersing in water. This die had a clean sur- 
face of a light gray color with some purple spots. 

The two dies were put to work after very little stoning, 
and while the production from these dies was excellent, it 
was not exceptional. Later tests indicated that, owing to 
the unusually clean 
surfaces, dies hard- 
ened by these 
methods would cut 
tissue paper with- 
out stoning in 
some cases and 
with very little in 
others. 

Several high- 
speed steel double- 
end boring tools, 34 
by 1% by 8 inches, 
were held in the 
high - temperature 
chamber for four 
minutes in a car- 
bon monoxide at- 
mosphere. These 
specimens came out 
clean without being 
blistered or  oxi- 
dized, and were 
gray in color. They 
looked like steel 
taken from an acid 
cleaning bath, hav- 
, ing a stained but 
smooth surface. These tools had been surface-ground all 
over before hardening. When fractured, the grain showed 
velvety throughout, and was beautiful in appearance. Only 
one make of steel was used for these cutters. 

High-speed steel end-mills of different makes were heat- 
treated in accordance with the hardening instructions of the 
steel manufacturer in each case. Specimens of one make of 
steel were hardened in a carbon monoxide atmosphere by 
keeping them in the high-temperature chamber for 4% 
minutes and quenching in oil. They were tempered at 1050 
degrees F. Specimens from another lot of the same make 
of steel were held for various lengths of time— from four 
to fourteen minutes—in the high-temperature furnace and 
quenched and tempered as before. In each case the specimen 
hardened clean, without scale, and was black in color. 

Some of the end-mills in the first lot were extraordinary 
in cutting ability. This was likewise true of some held in 
the high-temperature chamber for a longer period. End- 
mills made from some other makes of high-speed steel were 
treated with as good results; however, certain makes would 
not harden at all. Some steels would harden only in spots, 
but this was probably due to the method of holding the piece, 
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or because it was not 
agitated sufficiently 
while in the  high- 


temperature chamber 
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sleeves are of steel, 
and are bored out to a 
diameter of % inch. In 
cutting the keyway, 


to heat it uniformly. 
During these experi- 
ments the temperature 
of the high-tempera- 
ture chamber varied 
only 15 degrees, as 
shown by two thermo- 
couples which were 
moved to different 


the point of tool B 
follows the path indi- 
cated by the dotted 
line at C, the cutting 
action being similar 
to that of a fly cutter. 

The attachment con- 
sists primarily of the 
over-arm pendant D, 


positions in the cham- 


attached to the regu- 


ber. Many high-speed 
steel hobs were tried 
with practically the 
same results, that is, 
those made from cer- 
tain steels would harden with a clean surface, while others 
would not harden, although the temperature chamber was 
varied from 2250 to 2450 degrees F. 


Conclusion 


* 

The high-speed steel specimens that would not harden 
when heated to the specified temperatures in the presence of 
certain gases, and especially carbon monoxide gas, would 
harden by quenching after being heated in an open coke 
firé, coal fire, semi-muffle gas furnace or oil-fired furnace. 
The writer tried discharging hydro-carbon: gases in the in- 
termediate- and high-temperature chambers, and whenever 
this was done he was able to harden any make of high- 
speed steel. However, there is an objection to the use of 
these gases, because at the high temperature of about 2300 
degrees F., the carbon disassociates from the gas and floats 
about in the form of a black cloud, which hides the work. 
This objection may not be serious, but it is always preferable 
to see the work. It was found impossible to produce scale on 
a specimen piece, no matter how long it was left in the high- 
temperature chamber in the presence of these gases. Among 
the hydro-carbon gases, ordinary coal gas was used. This gas 
gave almost as clean results as some of the other gases. 
Chlorine gas was also discharged intu 
the chambers for some high-speed steel 
parts, but at the high temperature em- 
ployed, this gas becomes so dangerous 
that the experiments with it were dis- 
continued before anything valuable was 
determined. 

In conclusion, these experiments 
would indicate that the mere heating 
of some makes of high-speed steel to 
certain temperatures, and cooling, will 
not harden them; that some high-speed 
steels will remain soft when heated to 
the so-called hardening temperature in 
the presence of carbon-monoxide gas and 
cooled in oil; and that other experiments 
should be conducted to determine the 
different atmospheres necessary (prefer. 
ably the one atmosphere)to enable any 
make of high-speed steel to be hardened. 


* * * 


KEYWAYING ATTACHMENT 


By E. M. LONG 


A milling machine attachment de- 
signed by the writer for use in cutting 
keyways on the inside of small steel 
sleeves is shown diagrammatically in 
the illustration. The keyway, which is 
indicated at A, is 1% inch wide, 0.070 
inch deep and % inch long. The 


Side and End Views of Keyway-cutting Attachment 


Broach of Unusual Dimensions 


lar over-arm E of the 
machine, a link F, 
and a cast-iron tool- 
holder J. A hole is 
bored through the tool- 
holder to fit the taper of the eccentric G. This eccentric, 
with its special washer H, is mounted on the regular milling 
machine arbor. The link F supports the outer end of the 
tool-holder. By running the milling machine spindle in the 
direction indicated by the arrow, the working point of the 
tool is made to follow the circular path indicated by the 
dotted line C. 

The time required to cut a keyway is about one minute. 
The sleeve is held in a special chuck mounted on a regular 
milling machine vise. The table of the milling machine is 
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fed forward, the same as when using a regular milling 


cutter, and the spindle is run at a speed of approximately 
400 revolutions per minute. The keyways cut with this 
attachment are practically free from burrs. 


* * * 


BROACH OF EXTRAORDINARY SIZE 


What is believed to be the largest broach of its type ever 
made has recently been produced in the shops of the J. N. 
Lapointe Co. New London, Conn., for broaching roller bear. 
ings used on freight cars and locomotives. The accompany- 
ing illustration gives an excellent idea of its size. It is 
about 7 feet high, 91% inches in diam- 
eter, and weighs approximately 900 
pounds. The bushings that are broached 
by means of this tool are made of 
chrome-nickel steel, the broach removy- 
ing about % inch of metal on the 
diameter. 

The broach is made up in sections of 
four teeth each, and these sections are 
put on an arbor that is ground true, so 
as to insure that the broach will cut 
round holes with accuracy. The weight 
of the broach is compensated for by 
means of a special fixture attached to 
the face of the broaching machine. 
This fixture slides on a way that is lined 
up with the pulling head of the ma- 
chine. The production obtainable with 
this broach is from 20 to 25 bushings 
per hour. The broach is used on the 
No. 5 machine built by this company. 


* * * 


The Diesel engine is becoming well 
established for ship propulsion. There 
are now more than 130 vessels of over 
2000 tons driven by Diesel engines, 78 
of these (aggregating over 500,000 tons) 
being equipped with Diesel engines 
built according to the system of Bur- 
meister & Wain, Copenhagen, Denmark. 
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Types of Die-casting Machines 


By CHARLES PACK, Vice-president and Chief Metallurgist, Doehler Die-Casting Co., Brooklyn, N. Y. 


LTHOUGH many types of 
A die-casting machines have 
; been used in different 
stages of the development of the 
die-casting industry, those now 
in general commercial use are 
either of the plunger type or of 
the compressed air type. 

A diagram of the plunger 
type machine is shown in Fig. 5. 
In this design, the operation 
of the machine is as follows: 
Compressed air is admitted to 
cylinder A, thus operating the 
rocker arm B, which advances 
a piston in cylinder C (located 
within the melting pot), and 
forces the molten metal up through the nozzle into the dies, 
clamped in a framework directly above the nozzle. The 
cylinder C is submerged in the molten metal to the depth 
shown by the dotted line. On the release of the piston, 
the metal flows by gravity through a slot in the end of 
the cylinder until it reaches its own level. Thus, with 
every release of the piston, the cylinder is refilled, pre- 
paratory to the next stroke. 

The dies are aligned on four posts of the framework, 
which is hinged to the machine so that it may be thrown 
into a horizontal position for opening and closing the 
dies. A view of the plunger machine with the carriage 
tilted back and the dies opened is shown in Fig. 1, and 
the same machine with the frame clamped in its vertical 
position over the melting pot is shown in the heading 
illustration. As soon as the cast has been made, the frame 
is unlocked by means of the handle at the front of the 
machine, and thrown back on its hinge where it is sup- 
ported by a floor stand. The long lever A, Fig. 1, opens 
the dies through toggles ©, and the various handles on 
the upper or ejector die are used to withdraw the cores 
and advance the ejector- 
pins after the dies are 
opened. 

After the casting has 
been ejected, the dies 
are closed, the cores ad- 
justed, the ejector-pins 
withdrawn, and_ the 
carriage raised to its 
vertical position with 
the aid of an air hoist 
connected to the frame 
by rod B. The hoist 
is allowed to swing as 
the frame is raised. 
The dies are then 
clamped over the nozzle 
D of the melting pot, 
after which the machine 
is once more in readi- 
ness to make a casting. 

The compressed - air 


Fig. 1. 


opened to remove the castings. 


Plunger Type Die-casting Machine with Die Carriage hinged back, 
showing Melting Pot and Carriage Lock 


machines, that is, those in which 
compressed air is applied di- 
rectly to the molten metal to 
force it into the dies, are of 
two types—the valve type shown 
diagrammatically in Fig. 3, and 
the gooseneck type shown in 
Fig. 4. The valve type is not 
extensively used at present by 
the company with which the 
writer is connected, the plunger 
type and the gooseneck type 
machines being preferred. The 
valve-type air-pressure machine 
consists of a bell-shaped con- 
tainer A, Fig. 3, which contains 
molten metal to about the level 
shown by the dotted line. A valve stem is operated through 
the container by the long lever shown. 

The dies are placed directly beneath the nozzle of the 
container, and the air valve is opened after the valve stem 
has been raised, so that the metal is forced through the 
nozzle into the dies. The air pressure is then released, 
the nozzle closed by the stem, and the dies run out from 
under the machine on a track B so that they may be 
The lever C actuates a 
clamping arrangement for raising the dies and locking 
them between the nozzle of the container and the clamping 
arrangement. The main objection to this type of machine 
is the fact that the valve corrodes, which causes the 
nozzle to leak, and produces unsatisfactory results. In 
addition to this objection, it is necessary to recharge the 
container frequently which is a rather awkward procedure, 
as the cover has to be removed. 


Gooseneck Die-casting Machine 


The gooseneck air-pressure machine is of the horizontal 
type. A view of the machine with the dies open is shown 
in Fig. 2. The special 
shaped air cylinder A 
(Fig. 4) is the goose- 
neck from which the 
machine derives _ its 
name. In operation, it is 
immersed in the molten 
metal, which rises to a 
sufficient height so that 
the metal runs_ into 
the gooseneck through 
a nozzle and fills it 
enough to permit the 
casting to be made. The 
incoming molten metal 
displaces whatever air 
there may be in the 
gooseneck, which passes 
out through ane ex- 
haust valve. After be- 
ing filled, the gooseneck 
is raised until its nozzle 
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Fig. 2, 


enters a bushing leading to the dies. The lever that raises 
the gooseneck and seats it tightly in this position is shown 
at B in both Figs. 2 and 4. A hook is provided on the upper 
part of the gooseneck for suspending it during the casting 
operation, which occurs when the valve in the air line is 
operated. 

The air passes into the gooseneck through hollow link 
members, a construction which permits that container to 
be raised and lowered as described. The air is controlled 
by a whistle valve, which is operated by pulling a chain 
attached to the valve lever. The dies are attached to plates 
in a framework, and are clamped together by a toggle 
mechanism, operated by compressed air. The air cylinder is 
shown at the extreme left-hand end of the machine. The 
support for the die carriage may be moved on a track and 
clamped in the correct position to agree with the distance 
between the dies when open. 


AIR LINE 
\ VALVE LEVER 


MACHINERY 


TOGGLE 


April, 1923 


The amount of pressure re- 
quired to make a casting de- 
pends on the design of the part: 
on large or intricate castings, sev- 
eral hundred pounds per square 
inch may be necessary. Upon the 
release of the air pressure, the 
nozzle is again lowered into the 
melting pot and the gooseneck 
recharged, the entire cycle of 
operations requiring but a few 
seconds. Although this type of 
die-casting machine has proved 
more efficient than any other 
used by the writer’s company, 
especially for aluminum casting. 
even in this machine there is 
considerable room for improve- 
ment in design. 


Machines for Large Castings 


The gooseneck machines are 
often made in large sizes, with 
a melting pot of greater size 
than ordinarily used and two 
goosenecks, for making large 
castings. In fact, Fig. 2 shows 
such a design being used for casting a calculating machine 
case. These cases range from-about 16 to 380 inches in 
length. In the illustration, the casting itself is shown in 
the die next to the melting pot, that is, in the cover die, 
although in actual practice the casting would be in the 
ejector-die when the dies are first opened. 

The air valve for operating the huge toggle D on this 
machine is at the extreme left, and is not,shown, although 
the air cylinder is indicated at C. At least two operators 
are required for each die-casting machine, so that ths 
duties of operating the gooseneck, locking and opening the 
dies, ejecting the casting, adjusting the cores, etc., can be 
equally divided between them. It is necessary to lubricate 
the dies occasionally, so as to prevent the casting from 
sticking in the impression. For this purpose a mixture 
of graphite and oil is used. The operator in the fore- 
ground in Fig. 2 has one hand on the long lever arm 
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Using Gooseneck Die-casting Machine for Large Castings 
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Fig, 3. 
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Diagram showing Principle of the Valve Type Compressed-air Machine; Fig. 4. Diagram of the Gooseneck Type 


Compressed-air Machine 
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Fig. 5. Diagram of Plunger-type Die-casting Machine, with Die 


Carriage in Vertical Position 


which operates the ejector-plate to advance the pins and 
Temove the casting from the ejector-die. 


+ 


Melting the Metal 


The fuel generally used for heating the metal is gas, the 
burners being located beneath the melting pot, as indicated 
in the diagrams. For moderate sized work, the capacity of 
the melting pot is sufficient to melt enough metal for a 
large number of castings. On larger work, however, an 
extra pot is frequently used. 


* * * 


PROFILE CUTTING WITH A GAS TORCH 


Iron cores for electric magnets used in the controlling 
mechanism on electric elevator switchboards constitute one 
class of work that is being regularly cut with an oxy-acety- 
lene torch on the special machine here illustrated. This 
machine was constructed by the A. B. See Electric Elevator 
Co., Jersey City, N. J., for cutting out stock having an 
irregular outline. 

A Davis-Bournonville oxy-acetylene cutting torch ig used 
in the machine. The torch is mounted vertically in a 
pantograph frame, and guided, in cutting, by a master plate 
which is clamped to the table of the machine.~ The unusual 
feature of this arrangement is that the follower-pin A is 
magnetized, so that as it revolves it is attracted to the 
master plate and rolls on its perimeter instead of following 
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in a path milled in the plate. The master plate is twice 
the size of the work, and is the only removable unit that is 
not held in place by magnetic attraction, which, of course, 
would require insulating the table from the rest of the ma- 
chine, or using a magnetic chuck. : 

Cutting out a magnet core with this arrangement is a very 
simple operation. One of the cores is shown upright on the 
table of the machine and another is shown at B under the 
torch tip #, supported and located from the ends by pins 
and held thereto by the magnetic force produced by coil C. 
With the master plate clamped to the table, the current is 
switched on, which starts the motor and revolves the follow- 
er-pin. The follower-pin is carried on the pantograph frame, 
and so may be freely swung to any convenient starting 
point on the master. When this has been done, the rheo- 
stat is adjusted to supply the current for the follower-pin 
magnetic coil D. The revolving follower-pin is then attracted 
to the master plate, around which it immediately proceeds 
to roll. Previous to this, of course, the current for the 
magnet that holds the work in place has been switched or, 
and the cutting flame regulated. The various electric con- 
trols are mounted on a panel at the front of the machine so 
that they can be conveniently reached by the operator, and 
the motor is located beneath the table. 

These iron magnet cores are ¥% inch thick, and the cutting 
operation consumes 30 pounds of air and 3 pounds of gas, 
which is the standard mixture for this thickness of stock. 
One pipe line from each of the oxygen and the acetylene 
tanks connects with the combustion chamber of the torch, 
and the flame is impinged on the work through two sma!l 
pin-holes in the tip £. 

The apparatus, as well as the proportions of gas and oxygen 
used for cutting with this machine, are those furnished by 
the Davis-Bournonville Co., and are as follows: For \%-inch 
stock, 10 pounds of oxygen and 3 pounds of acetylene; for 
Y4-inch stock, 15 pounds of oxygen and 3 pounds of acety- 
lene; for %-inch stock, 20 pounds of oxygen and 3 pounds 
of acetylene; for %4-inch stock, 30 pounds of oxygen and 3 
pounds of acetylene; for 1l-inch stock, 30 pounds of oxygen 
and 4 pounds of acetylene; and for 2-inch stock, 45 pounds 
of oxygen and 4 pounds of acetylene. For thicknesses of 
stock greater than 2 inches the quantities of gas and air are 
increased accordingly, in the same proportion. 


Machine with Magnetized Follower-pin for guiding Torch when 
eutting Profiles 
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Sharpening Square Broaches 


By GEORGE E. HODGES 


UTTING tools must be 
( kept sharp to function 

properly. Accordingly, it 
is a fundamental principle of 
cutter design that adequate 
provision be made for re- 
sharpening. This has been 
done in the case of square 
broaches of approved S. A. EH. 
design, but in spite of this 
fact, incorrect or inefficient 
methods are commonly em- 
ployed in sharpening these 
broaches. While the average 
shop may have _ limited 
facilities for broach grinding, 


quite general practice of sharpening broaches by grinding 
the face of the teeth, especially when the established rake 
angle is satisfactory. Perhaps of as great importance as 
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Sectional View of Broach Teeth 


Fig. 1, 


there is no excuse for the 


resharpening the broach. Or- 
dinarily the teeth can be 
honed to an edge. If the 
land becomes too wide to 
permit the required clearance 
and edge to be readily ob- 
tained by honing, the follow- 
ing method may be used: 
The broach is placed on 
lathe centers and the tool- 
post grinder mounted at 
right angles to the broach. 
The wheel is dressed straight 
across. The compound rest 
is then swung to the required 


angle, as shown in Fig. 2, the usual practice being to make 
the clearance angle from 114 to 2 degrees. 
rest is next fed in by hand until the wheel touches the 
high point of the tooth, after which the broach is rotated 


The compound 


Fig. 2, 


the maintenance of the correct rake angle (see Fig. 1) is 
the maintenance of the correct radius at the bottom of the 
The face of one tooth and the back of the preceding 


tooth. 
tooth should be tangent to 
this radius, so that the chip 
will meet no obstruction that 
will prevent it from curling 
properly. It is difficult to 
erind the face of a broach 
tooth without gouging the 
back of the preceding tooth 
or cutting the face back so 
that it is no longer tangent 
with the radius. The gouging 
of the teeth (due to the broach 
running out) which results 
from grinding the face, usu- 
ally prevents the chip from 
curling properly. 

The broach teeth are worn 
down on the land at A, so 
that the original top clear- 
ance angle is destroyed. It 
is this land or top clearance 
that should be corrected in 
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Method of regrinding Tops of Worn Broach Teeth to Correct Clearance Angle 


up with an oilstone. 
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Fig. 3. Tooth Dimensions of l-inch §, A. E, Broach 


before and after Grinding 


on the centers by hand, and the wheel fed in until the tooth 
is properly relieved. The ground teeth are finally smoothed 
All broaches run out or are distorted 


somewhat after being in use, 
due to the strains set up. The 
broach is corrected in this 
respect when sharpened with 
a toolpost grinder so that no 
straightening is necessary. 

The broach when received 
from the makers is usually 
proportioned as shown by the 
three views at the top of 
Fig. 3. There is a-uniform 
taper on the corners and flats. 
The slight taper on the flats 
prevents undue drifting of the 
tool in the work. The ad- 
vantage of a uniform taper 
is that such a design permits 
the broach to be readily re- 
tapered when necessary. Re- 
tapering is required as soon 
as the broach shows signs 
of excessive wear, which 
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usually appears in the form of fine grooves on the teeth at 
the small or starting end of the broach. This is caused 
by the breaking down of the teeth at this point. There are 
two reasons why the teeth give way at this end: First, be- 
cause of the greater width of the chip taken; second, because 
the broach is usually less hard at the starting end than at 
the finishing end. The greater hardness of the teeth at the 
finishing end results from the fact that the thinner and 
narrower teeth are cooled more quickly in the quenching 
operation of the hardening process. 

In the retapering operation, the tool is straightened care- 
fully so that it runs true within 0.008 inch to 0.010 inch. 
It is then retapered on a cylindrical grinding machine, and 
the teeth are relieved. Two tapers are introduced, the one 
from the starting end being less abrupt than the one at the 
finishing end. This is considered good practice, as the 
starting teeth are required to take a wider chip and con- 
sequently the depth of cut must be less. The broach is 
next retapered on the flats. This is done on a surface o1 
planer type grinding machine, using a magnetic chuck. 
The broach is shimmed up to give the required taper, each 
side being ground separately. If a magnetic chuck is not 
available, a pair of dividing head centers may be used. In 
this case, the dividing head center is raised to provide the 
required taper. The flats are then relieved. The three 
upper views in Fig. 3 show a l-inch §S. A. H. broach of the 
permanent fit type. The three lower views show the di- 
mensions of the same teeth after regrinding. When it is 
more generally known that a liberal amount of regrinding 
is possible on broaches of this type, they will be more 
popular as production tools. 


* * 


LAPPING SNAP GAGES 


By CLEVE E. LONG 


Various methods of lapping snap gages may be success- 
fully employed. Many of the methods now in use, however, 
are comparatively inaccurate and needlessly expensive. It 
is the purpose of this article to describe a method that is 
so simple and reliable that it can be depended upon to give 
uniformly satisfactory results. The amount of stock to 
allow for lapping depends largely on the accuracy and 
quality of finish obtained by the grinding operation that 
precedes the lapping. Under favorable conditions 0.0003 
inch should be a sufficient allowance, but the procedure 
would be the same regardless of the amount allowed. 

As an example let it be assumed that a l-inch gage with 
jaws approximately % inch wide and % inch long is to be 
lapped. The lap should be a gray iron block about 54 inch 
wide and from 1% to 2 inches long. A slot should be cut 
in this block, as shown in the illustration, to allow the lap- 
ping surfaces to be sprung inward so that the lap may be 
entered or inserted between the surfaces to be lapped. The 
lap should be ground to within about 0.0002 inch of the 
exact size of the finished gage and then lapped to the 
exact size, after which abrasive or lapping dust should be 
rolled into the working surfaces until they become thor- 
oughly charged. All the surplus or loose abrasive material 
should then be washed off with kerosene. Kerosene should 
also be used on the lap while rolling in the abrasive, as 
this aids in properly spreading and embedding the abrasive 
particles in the pores of the iron. A hardened roller or any 
convenient tool with a hardened smooth round surface can 
be used to press the particles of abrasive into the lap. 

The slotted end of the lap is entered first between the 
gaging surfaces of the gage. The lap should then be 
moved to and fro in various directions until the amount 
necessary to bring the gage to the correct size has been 
lapped off. Usually it will be found that the gage is lapped 
to the desired size when the lap begins to pass freely through 
the gage due to the abrasive having become worn down. 
Thus it may be said that the lap, in a way, serves as a 
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master gage or size block. It is very important that the 
lap be kept constantly wet with kerosene so that there will 
be no clogging of the cutting edges of the abrasive. This 
type of lap can be recharged as often as necessary. In the 
method described many gages can be lapped with the same 
block, because no loose particles of abrasive are allowed to 
remain on the lap which would wear or cut it down. This 
explains the necessity for washing the lap frequently with 
kerosene. 

Less skill is required in using this method than in any 
other with which the writer is acquainted. With this 
method the surfaces of the gage can be made as smooth 
and as nearly parallel with each other as the surfaces on 
commercial gage-blocks of the most accurate type. Good 
workmen should be able to lap more than two dozen snap 
gages of the size referred to, in a day. A simple test for 
parallelism of the gaging surfaces is to insert a precision 
gage-block of the proper size between the jaws and swivel 
it with the fingers. If the jaws are not parallel and flat, 
the block will always swivel about its own center on the 
highest surfaces; but if the jaws are parallel and flat, the 
block will swivel centrally on the gaging surfaces. 

The constant use of raw kerosene in lapping sometimes 
causes the skin on the fingers of the workman to become 
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Snap Gage and Lap used in lapping Gaging Surfaces 


dry so that it will peel or crack. By adding a small amount 
of whale oil or some similar neutralizing oil, that trouble 
can be avoided. 

Sometimes a number of gages that have been lapped to 
exactly the desired size will be found to have changed in 
size by the time they reach the inspection room. The reason 
for this is that the gages have not been properly seasoned, 
even though they were apparently properly hardened and 
drawn. By proper seasoning, is meant the adjusting of the 
structure of the steel before and after hardening. All tool 
steel should be heat-treated immediately before hardening 
by heating it to about the proper hardening heat and allow- 
ing it to cool down to about 300 to 500 degrees F., then re- 
heating to the proper hardening temperature; and quenching. 
The result of this adjusting of the structure of the steel is 
obvious, but too many workmen fail to recognize this im- 
portant factor in hardening, which is necessary to relieve 
the strains that cause the warping and cracking of so many 
expensive tools. 

If the gages are to hold their size under all conditions 
they should be seasoned, after hardening and drawing, by 
being subjected to a number of changes in temperature. The 
change in temperature should not be great enough to affect 
the temper of the tool, but should be sufficient to cause the 
tool to expand and contract as much as possible and as often 
as conditions and time permit. In this way the strain left 
by hardening will gradually be relieved before the finishing 
operation. Certain manufacturers of accurate angle-plates, 
surface plates, etc., take a roughing cut on their castings 
and then place them in the open where they are subjected 
to the action of the sun and rain for several months in 
order that the strains in the metal may be relieved. This 
method would also serve in the case of gages if time per- 
mitted. 
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“Miling Pipe Threads 


Method Co) Préduing Accurate ° 
nicrehangeable Threads 


By JOHN D. SPALDING, Engineer, Pittsburg, Pa. 


HE production of accurate interchangeable threads is 
‘|p of great importance in the pipe manufacturing in- 

dustry. Practically all pipe, as well as couplings, 
flanges, and valve fittings of various kinds, must be threaded. 
In the manufacture of oil-well supplies, accurate threads must 
also be cut on tool joints, drive shoes, packers, and similar 
equipment. 


Accurate Pipe Threads Necessary 


A pipe screw thread serves not only as a fastening but 
also as a seal or joint which must prevent leakage under 


any pressure that the pipe itself will withstand. This 
requirement alone demands an accurate thread. The solu- 
tion of the manufacturing problem of producing inter- 


changeable pipe threads is rendered more difficult by the 
fact that practically all pipe threading must be done without 
a coordinated system of gaging or inspecting, such as 
would be possible if all the parts to be assembled were 
threaded in one plant. The need for perfect interchange- 
ability of all pipe threads can be appreciated in considering 
a large power-house construction job, where the pipe may 
have been made and threaded by one company, the valves 
and fittings by another company, and the pipe flanges by a 
third company. 

At present, dies and taps are the universally accepted 
standard tools for threading pipe. The development and re- 
finement of this type 


Fig. 1. Each blade or chaser of a die is essentially a lathe 
tool, as will be evident by referring to the side view of a 
chaser shown at A. As many chips are taken by a chaser 
as it has teeth engaged in cutting the metal. Pressure is 
constantly exerted against each blade, not only in the direc- 
tion opposite that of rotation, but also in the direction of 
the feeding movement. The result is that the chaser 
breaks the chips into a number of layers or laminations. 
This breaking up of the chips is a source of heat genera- 
tion, and unless a stream of lubricant or coolant is delivered 
to the work under pressure, considerable trouble from 
overheating is likely to occur. 

The continuous cutting action of the chaser is confined 
largely to the first two or three teeth, so that the other 
teeth serve mainly to clean up the sides of the groove formed 
by the first teeth. Even with a die of the most improved 
design, it is evident that the cutting speed is limited by 
the amount of heat generated; but with a properly designed 
die, operated at the correct speed, and with a good supply 
of lubricant, a good thread is obtained. 


Cutting Pipe Threads by the Milling Process 


The art of milling a thread has long been known, but only 
recently have efforts been made to develop a machine es- 
pecially for pipe thread milling. In view of the fact that 
thread milling is a comparatively new development, a 
brief description of 


of equipment has re- 
sulted from the need 
for intensive — pro- 
duction, and the in- 
troduction of auto- 
matic screw ma- 
chines and _ turret 
lathes unquestion- 
ably accelerated de 
velopments in the 
design and manufac- 
ture of thread-cut- 
ting dies. 

The basic princi- 
ple? Of aa.) lp pe 
threading by means 
of a die is illustrated 
diagrammatically in 


DIE HEAD 


Fig, 1, 


Diagram illustrating Application of Chasers to Pipe Threading 


CosTrIGN OE the principles in- 
Reina LaeaneeD volved will be given. 

To the _ writer’s 
knowledge the larg- 
est thread milling 
machine that has 
yet been placed on 
the market is shown 
in “Figs: 027 eandemes 
This machine was 
designed under the 
direction of P. W. 
Martin, chief engi- 
neer of the Smalley- 
General Co., Bay 
City, Mich., and the 
writer, who was at 
the time chief drafts- 
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Fig. 2. 


man of that company. This machine was not designed for 
pipe threading exclusively, but was intended to handle 
the general class of heavy work encountered in the oil-well 
supply industry. 


Machine for Milling Pipe Threads 


The machine shown in Figs. 2 and 3 is similar in ap- 
pearance to a heavy-duty lathe except for the milling head 
A. It consists of two basic elements, namely, a power- 
driven spindle with a chuck B for gripping and rotating 
the work, and a separate power-driven milling spindle (C, 
in which is fixed the cutting tool or hob. The chuck is 
bolted to the flange of the spindle D, the free end running 
in a steadyrest or front bearing. The chuck consists of a 
sliding collet operated pneumatically by double-acting cylin- 
ders, the position of which is indicated at EH, Fig. 3. 


Thread Milling Machine designed for threading Pipe 


of Any Length and Any Size up to 10 Inches in Diameter 


The longitudinal movement of the collet is obtained 
through a ball-bearing equipped yoke F, which transmits the 
motion of the air cylinder pistons to a draw-pipe, screwed 
into the spider of the collet. With this arrangement, it is 
possible to insert the pipe through the rear end of the ma- 
chine and so handle work of any length. The chuck is cap 
able of taking any length of pipe and all sizes up to 10 
inches in diameter, the various diameters being provided for 
by using stationary collets bored out to the required sizes. 

The machine is completely motor-driven. One motor drives 
the chuck through a series of reduction gears to the herring- 
bone gear G on the chuck body. The other motor is mounted 
on the milling head A and drives the gear J which, in turn, 
rotates the milling spindle O, in which is mounted the hob. 
The motors are not shown in the illustrations. The milling 
head A is mounted on a carriage J, which has a longitudinal 


Fig. 3. View of Pipe Threading Machine showing Position of Air Cylinders E that operate the Chuck 


636 


movement with respect to the axis of the machine spindle. 
The cross-travel adjustment of the milling head which deter- 
mines the depth of the threading cut is effected by a feed- 
screw with a graduated dial. 

The longitudinal movement of the carriage is obtained by 
a mechanism similar to that used on lathes. The lead-screw 
K is connected through a set of change-gears (contained in 
housing ZL) to the main spindle D. Instead of the usual 
split nut arrangement, a patented clamp tube is employed 
on the lead-screw, at one end of which is a nut which engages 
the lead-screw thread. When no thread is being milled, the 
tube rotates with the lead-screw. At the instant that it is 
desired to start the milling operations on a thread, a lever 
on the carriage is moved, which causes a clamp to tighten 
around the tube, thereby preventing it from rotating and 
causing the lead-screw to impart movement to the carriage. 
A rapid traverse feature is incorporated in the machine so 
that the carriage may be quickly moved into place and 
returned to the inoperative position when the operator is 
putting in or taking out the work. 


Types of Threading Hobs 


The relative positions of the hob and, the work in milling 
a pipe thread are indicated diagrammatically in Fig. 4. Hobs 
for milling different forms of threads are shown in the 
heading illustration. The hob shown at the extreme right- 
hand side is used for milling taps and .die chasers. It will 
be noted that the teeth on this hob are staggered. This is 
common practice in making long hobs in which the torque 
in milling the thread would be too great if the regular full 
number of teeth were provided. With a hob of the stag- 
gered-tooth type, only half of the full-thread length cuts at 
one time; consequently, the torque is reduced by one half. 

The tapered hob shown in the heading illustration is the 
type usually employed in threading tool joints. The 4-pitch 
tapered thread of the joint shown in Fig. 5 is milled by a hob 
of this type. The two hobs at the left-hand side of the head- 
ing illustration are used in cutting straight threads. The 
rows of teeth shown on these hobs do not form a helix as 
a screw thread does, but a series of parallel ridges having 
the same cross-sectional form or profile that the screw 
thread has. Hobs of this kind are made approximately 
Y% inch longer than the longest thread to be milled. The 
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Fig. 4. Diagram illustrating Action of Thread-milling Hob 


hob is rigidly secured to an arbor which fits the milling 
spindle (C, Fig. 3. The pipe is inserted in the chuck through 
the rear end of the main spindle, a sufficient length being 
left projecting to allow the thread to be milled. 


Thread Cut in One Revolution of Work 


As previously described, the main spindle D, Fig. 3, which 
rotates the pipe during the threading operation, is connected 
through a set of gears to a lead-screw, which gives a longi- 
tudinal movement to the carriage and milling head. It is 
evident, then, that with the proper gear ratio, a longitudinal 
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movement of the hob is obtained in one revolution of the 
work which is equal to the pitch of the thread. Hence, by 
having a hob equal to the length of the thread to be milled 
it is possible to produce a complete length of thread in one 
revolution of the pipe. 

This can be readily understood by considering the con- 
struction of the hob, together with its feeding movement. 
At the end of one complete revolution, the thread is carried 
around the pipe, the portion starting from any one of the 
initial grooves ending at the point that was the beginning of 
the adjacent groove. Having considered the functional rela: 
tionship of the several parts, let us refer again to Fig. 4. 
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Fig. 5. Example of Work handled by Thread Milling Machine 


The hob or cutter, being comparable to a cylinder of rev- 
olution, has a number of cutting teeth that successively 
come in contact with the pipe which is also rotated. Owing 
to the rotation of the hob, each tooth removes a chip as it 
comes in contact with the pipe. This intermittent contact- 
ing of teeth with the pipe is one of the advantages of thread 
milling, as the individual cutting teeth stay in the work for 
only a relatively short time, and then rotate through the air 
or stream of coolant, thus permitting the heat generated by 
cutting to be carried off or radiated. 


Accuracy of Milled Threads 


Milled pipe threads are very accurate with respect to pitch 
and taper. The hobs are generally made with a maximum 
lead tolerance of 0.0025 to 0.003 inch in a length of 1% 
inches. On an 8-pitch thread this would amount to about 
0.00025 inch per tooth. The lead-screw which gives the hob 
its required longitudinal traverse is usually of 4 pitch, or 
in other words, a half-revolution of the lead-screw is all that 
is required in milling a complete length of an 8-pitch thread. 

With a possible variation of 0.025 inch in the pitch of a 
lead-screw in one foot, the error in lead in a half revolution 
would be 0.00026 inch. The taper of the hob corresponds to 
the taper of the work. A taper attachment of the type com- 
monly used on lathes is provided to give the required trans- 
verse movement to the hob as it is advanced by the lead- 
screw. In this manner the cutting side of the hob is given 
a motion parallel to the thread being cut on the pipe. 

The diameter of the thread is accurately maintained, as 
the cutter or hob is brought to the same position for every 
thread that is cut, due allowance being made for the wear on 
the hob teeth. The quality of finish obtained by milling is 
very satisfactory, and many tool manufacturers are now 
employing the thread milling process in the production of 
dies, taps and thread gages. 

These thread milling machines can be operated by un- 
skilled workmen, and in many instances one workman can 
attend to three machines. A hob is a complete threading 
tool. All its parts are integral, and it can be easily removed 
from the milling machine to permit resharpening. While 
one hob'is being sharpened, another can be employed in its 
place, thereby delaying production only two or three minutes. 
When the hob is sent to the tool-room for resharpening, no 
disassembling or adjusting operations are required. A dull 
hob is placed on an arbor, and a grinding wheel brought 
in contact with the face of each row of teeth in the re- 
sharpening operation. ; 
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If a hob is of sufficient length to mill a thread on a 20- 
inch pipe, it may be used to thread every size of pipe below 
20 inches down to pipe 2% inches in diameter. Therefore, 
for any given pitch and taper of thread, it is immaterial 
what the diameter of the work is, so long as the hob for 
that particular pitch and taper is long enough to mill the 
longest thread required. Of course, in practice, it would be 
impracticable to use a hob 3 inches long to mill a thread 
that is only 1 inch long. In a pipe mill it would require 
only three or four sets of hobs to mill all pipe threads from 
21% inches up to 20 inches. 

Several of the large pipe manufacturers employ thread 
milling machines for producing pipe thread dies and taps. 
In a certain plant it took an expert lathe hand approxi- 
mately one day to complete a set of twelve chasers of a 
certain size. The time for making the chasers in a thread 
milling machine was found to be one-half hour or less. A 
special jig was made for holding the chasers, which was 
designed to hold twenty-four chasers, so that two sets were 
made in one set-up. Thus the production time was reduced 
to fifteen minutes per set of twelve chasers. 


Proposed Method of Milling Thread Chasers 


A novel application of thread milling to the manufacture 
of threading dies was recently suggested by Mr. Martin, 
chief engineer of the Smalley-General Co. One of the diffi- 
cult manufacturing problems on small pipe dies with in- 
serted chasers is that of properly machining and relieving 
the chasers. The difficulty is due principally to the limited 
working space available. It would, of course, be practically 
impossible to use a hob in milling a %-inch pipe thread 
die by the usual method. 

In order to overcome this drawback, a jig was designed 
to accommodate several sets of chasers. The chasers are 
machined in one revolution of the jig with a hob of some 
practical size. The lead or helix angle of a chaser is dif- 
ferent for every diameter of pipe, and it is necessary that 
the helix angle be accurately maintained in milling chaser 
threads; a clearance such as shown diagrammatically at 0, 
Fig. 1, must also be produced. In order to illustrate the 
proposed method of milling chasers for small pipe, let it be 
assumed that a jig is to be designed to accommodate two 
sets of chasers, each set consisting of four chasers. The die- 
head shown in Fig. 1 will serve to illustrate the general 
design of the fixture and the principle on which it operates. 

In order to arrange two sets of chasers in a circle and 
yet maintain the original circumferential distance between 
the chasers on the pitch line of the teeth, it is necessary 
for the circle to have a pitch diameter that is twice as large 
as the pitch diameter of the thread the chasers are to cut. 
The reason for this arrangement of the chasers will be 
clear by referring to the diagrammatic view of the die- 
head shown in Fig. 1. It will be noted that the two 
chasers 1 and 1, are located diametrically opposite, as are 
also the three pairs of chasers 2 and 2,, 3 and 3, and 4 and 4,. 
Now while the spacing between a pair of chasers is equal 
to a half circumference, the circumferential distance from 
point A to point B is the same as the complete pitch circum- 
ference of the thread the chasers are to cut. 

In order to obtain the proper pitch and angle of thread on 
each of the chasers, the hob is advanced a distance equal to 
the pitch of the thread while the fixture is rotated through 
one-half a revolution. WHence, for this particular fixture, the 
hob will advance a distance equal to twice the required pitcn 
in one revolution. Thus the advance of the lead-screw in 
one revolution of the fixture is equal to the number of sets oz 
chasers to be milled times the pitch of the thread, when the 
chasers are arranged in the fixture as shown. From the pre- 
ceding description it will be clear that the threads milled on 
the chasers 1 and 1, are identical. 

Each pair of chasers, as for instance the pair numbered 
4 and 4,, are also alike, so that we have two complete sets of 
chasers, consisting of four chasers each. Of course, the 
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chasers are not arranged in the fixture with the cutting face 
on a radial line as shown in Fig. 1, but are located at a 
slight angle in order to produce the required clearance. 
Another method of producing the clearance would be to use 
a relieving attachment, such as that employed on a lathe. 
In the latter case, the faces of the chasers would be located 
on radial lines as shown. The writer does not know whether 
the method just described has been tried out, but it has 
been approved by several die manufacturers. 


Thread-milling Oil Well Equipment 


A typical threading job done by thread milling machines 
in the plant of a manufacturer of oil well supplies is illus- 
trated in Fig. 5. It will be noted that two 6-inch pipe 
threads are specified on this tool joint. The floor-to-floor 
time required in milling these threads in 0.40 carbon steel is 
approximately seven minutes. The time required for milling 
the 4-pitch tapered thread (either internal or external) is 
from seven to eight minutes. To the writer’s knowledge one 
company in the Pittsburg district is thread milling 6-inch 
pipe threads in tool joints of 0.20 per cent carbon steel and 
producing forty-five threads a day. Previous to the intro- 
duction of thread milling in this particular plant, when a 
lathe was used, only from nine to eleven threads were pro- 
duced in a day. 


Proposed Improvements in Pipe Threading Machine 


A few engineers experienced in the design of the larger 
types of thread milling machines have given some attention 
to the development of a more advanced type of machine 
which will meet especially the requirements of a pipe mil!. 
These plans call for two adjustable milling heads designed 
to thread both ends of a pipe simultaneously. All the ad- 
ditional tooling for cutting off the pipe to length, and cham- 
fering the end while the thread is being milled could be 
incorporated in the new machine. It will be remembered 
from the foregoing explanation of thread milling practice 
that the pipe thread is completed in one revolution of the 
pipe. Therefore, it would be possible to mill the thread and 
chamfer the inside edge of each end of the pipe in one revo- 
lution of the machine spindle. 

Some interesting tests were recently made at a large steel 
plant with the object of comparing the accuracy obtained 
by thread milling with that obtained by threading on a 
lathe. The tests were made on pipe of 0.40 per cent carbon 
which was upset for a length of 8 inches to a thickness of 
% inch. With the thread-milled pipe, the work could be 
held to a tolerance of plus or minus 4, turn of the gage 
instead of one complete turn, as ordinarily allowed. 


* * * 


MEETING OF AMERICAN SOCIETY FOR 
TESTING MATERIALS 


The twenty-sixth annual meeting of the American Society 
for Testing Materials will be held at the Chalfonte-Haddon 
Hall Hotel, Atlantic City, N. J., during the week beginning 
June 25. The discussion begun at the annual meeting in 
1922 on the fatigue of metals will be continued through the 
presentation of papers giving important new data. Several 
papers on testing apparatus are in prospect, including a 
description of a device for the accurate measurement of 
impact force. The new plan of distributing preprints of 
reports and papers to the members will be put into effect. 


* * * 


An International Air Congress will be held in London 
from June 25 to June 30, the object of the congress being 
to discuss the various problems connected with aircraft 
design, construction, and operation. Papers will be divided 
into four groups, dealing with different phases of the subject. 
Those visiting the congress will also have an opportunity 
to visit various British aircraft factories. Further informa- 
tion may be obtained from the general secretary, Lieutenant- 
Colonel W. Lockwood Marsh, 7 Albemarle St., W.1, London. 
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AUTOMATIC PIERCING AND BLANKING 
DIE FOR WASHERS 


By G. R. SMITH 


A progressive type of piercing and blanking die was de- 
scribed in November MaAcHINERY on page 223. The same 
type of die equipped with an automatic feeding device is 
shown diagrammatically in the illustration. This type of 
die can be operated automatically in a single-action press 
such as the Bliss No. 20 or 21. The writer believes that 
the die described in November MacuiInery could be readily 
equipped with an automatic feeding device similar to the 
one here shown. The illustration is intended to show the 
action of the feeding device, and does not represent the 
actual construction of the die. While this style of die is 
primarily intended for use in the manufacture of washers, 
it can also be adapted to the manufacture of various kinds of 
small blanks, rings, cups, etc. 

The feeding device is very simple, and may be made as 
sturdy and strong as the work requires. It can be used on 
follow-dies designed to pierce and blank two, four, six, or 
eight washers simultaneously, or for dies designed to blank 
only one piece at a time, as in the case shown. Wither strip 
or coil stock can be used. In equipping a die with this 
automatic feeding device, it is necessary to cut or mill a 
slot-at an angle in the blanking end of the die, as indicated 
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feeding device operates, the actual design of the die parts 
may require some modification, to obtain the best results. 

It will be noticed that the top of the feeding finger has 
a shoulder at L. The pivoting movement of the feeding 
finger in a counter-clockwise direction on the upward 


_ stroke of the ram is produced by a spring S. The shoulder 


at L limits the movement in this direction, so that when 
the punch is at the highest point of its travel, the feeding 
finger will be in the position shown in the view at the 
left-hand side of the illustration. In starting the press, 
one end of the strip or coil stock is placed under the 
piercing punch, and the center hole of the first washer is 
punched. The stock is then moved forward until the center 
hole is located under the blanking punch, in line with the 
pilot G. After the first washer is blanked, the stock is ad- 
vanced so that the blanked hole in the stock is directly 
under the feeding, finger. The press is then set for con- 
tinuous operation, and the feeding finger automatically 
advances the stock at each stroke of the press. 


* *« & 


PREVENTING STEEL FROM WARPING DURING 
THE HARDENING PROCESS 


By J. H. BEEBEE 


Difficulties in preventing steel pieces from being distorted 
or warped during the hardening operation were overcome 
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Diagrams illustrating the Action of an Automatic Feeding Device for a Follow-die 


at A. On the down stroke of the press ram the feed-finger 
B on the punch engages the bottom of this slot, thus caus- 
ing the finger to pivot about pin C in a clockwise direction. 

The pivoting movement imparted to the feed-finger causes 
the front face of this member to come in contact with the 
bridge section D of the blank stock, so that the stock is 
fed forward into the position indicated at H# in the central 
view. This brings the pierced hole F in the strip stock 
under the pilot G of the blanking punch. As the punch 
continues its downward movement, hole F is brought into 
alignment with the blanking punch J by pilot G. The view 
at the extreme right-hand side of the illustration show; 
the punch at the end of the downward stroke, at which 
time piercing punch H has pierced the central hole of an- 
other washer, and blanking punch J has blanked the washer 
K that was pierced on the preceding down stroke of the 
punch. It will be noted that the feed-finger is cut away at 
the front so that it will clear the bridge D as soon as it 
has advanced the stock far enough to permit pilot G to 
engage the pierced hole F. 

The location of the feeding finger and its shape and 
length, as well as the angle and position of the bottom of 
the slot A in the die, must be carefully determined in order 
to provide the required feeding movement and insure the 
proper functioning of the feeding device. As the illustra- 
tion is intended only to show the principle on which the 


by the writer in the following manner: The piece was first 
heated to a cherry red and allowed to cool in the air. It 
was then heated to the point of decalescence, and plunged 
into the hardening bath. Apparently, after the metal has 
been forged or machined, there are molecular strains in the 
steel which are removed to a great extent by the initial 
heating and cooling. 

The writer has found that some practical machinists and 
graduates of technical schools are not familiar with this 
method of preventing warpage in hardening steel pieces. 
When the method described was used in hardening a man- 
drel 8 inches long having a diameter of % inch at one end 
and a diameter of 3/16 inch at the other, it was found that 
the piece was not more than 0.002 inch out of true after the 


hardening operation. 
* * * 


The industrial importance of Sweden and Norway depends 
largely upon the abundant water power in both countries. 
In Sweden there is over 6,000,000 horsepower available, of 
which only 20 per cent has been made use of. In Norway 
there is over 12,000,000 horsepower available, of which only 
10 per cent is being used. Important railway electrifications 
are under way and plans are also being made for the “ex- 
portation” of electrical energy from both Norway and 
Sweden to Denmark. 


—— 
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RADIUS-TURNING TOOL 


The tool shown in the accompanying illustration is de- 
signed for radius-turning operations on a lathe, or radius- 
grooving operations on a shaper. It has a _ capacity 
for turning radii from 5/32 inch to 1% inches and 
over. Provision is made for using three sizes of tool bits. 
When desired, the holder can be used on a surface grinder 
for forming or cupping out the periphery of the grinding 
wheel, by inserting a truing diamond in the tool-bit holder. 
The tool is fed through a worm and worm-wheel, in com- 
bination with spur gears. This arrangement gives a uni- 
form feeding movement, and prevents the tool from jumping 
or digging in. The type of radius-turning tool shown is 
particularly well adapted for use in making forming cutters, 
as it can be adjusted to take as fine cuts as desired. 

The holder A is made of machine steel, and is finished all 
over. A steel worm B, which can be rotated by turning one 
of the knurled nuts 0, is mounted in cold-rolled steel bush- 
ings D. Worm B meshes with a bronze worm-wheel EH on 
shaft FP. A spur gear G, also mounted on shaft F, meshes 
with an idler gear H. This gear drives gear J, which, in 
turn, meshes with three other gears, J, K, and L. Hach of 
the latter gears is mounted on a tool-bit holder. As shown 
in the illustration, gear K is mounted on the tool-bit holder 
M. It is apparent that by turning the knurled-head screws 
CO, holder M will be revolved about its vertical axis, so that 
the point of the cutter N will turn the work to the curve 
indicated by the dotted line at O, or in other words, to the 
radius r. For turning smaller radii, the tool-bit holder on 
which gear Z is mounted is brought into the position oc- 
cupied by tool-holder M, and for larger radii the holder 
on which gear J is mounted is brought into position. 

Each tool-head is bored to | 
hold a different sized tool bit. 
In the case of the radius- 
turning tool shown, the small 
tool-bit holder takes a 5/32- 
inch round bit, the next larger 
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DRILLING, BORING AND REAMING 
FIXTURE FOR WATCH PLATES 


The production of pieces requiring a high degree of 
accuracy necessitates the use of accurate jigs, fixtures, and 
special tool equipment. A fixture designed for this class 
of work is shown in the accompanying illustration. This 
is used in machining the winding stem bearing in the plates 
of a watch. The construction of the watch was such that 
a part of the stem hole was cut out of the upper plate as 
well as the lower plate, although the center line of the 
hole did not coincide with the division line between the 
two plates. This feature made it advisable to machine the 
hole with the two plates assembled in the fixture in their 
proper relative positions, as shown by the dot-and-dash 
lines at R and SV. 

The stem bearing consisted of a hole 0.110 inch in diam- 
eter by about 0.30 inch deep, and a hole of 0.024 inch di- 
ameter which started at the bottom of the large hole and 
extended further into the lower plate to a depth of 0.10 inch. 
In drilling the 0.110-inch hole, metal was removed from 
both the upper and lower plate for a depth of 0.090 inch, 
but for the remainder of the distance (0.210 inch), the 
upper plate only was drilled, as there was a slot in the 
lower plate at this point. 

Drilling and reaming the hole was unsatisfactory, as the 
drill would run out of alignment after cutting through the 
solid part, and the reamer, which was of the floating type, 
would not correct the error. For this reason, the large hole, 
after being drilled by drill 7, was bored to size and reamed, 
after which the small hole was drilled. The tools for these 
operations were carried in a revolving turret in the tail- 
stock, both the drills and the work being revolved, but in 
opposite directions, in order 
to produce the proper cut- 
ting speed. To obtain the re- 
quired degree of accuracy 
with respect to the position 
of the hole, diameter, align- 


holder M, a %-inch bit, and 
the largest holder, a %4-inch 
bit. The tool can, of course, 
be made any size. The tool-bit 
holders are held in a member .- 
made up of the two parts P 
and Q, the shank of part P 
being pressed into the hole 
in the ishankerolee parte 1Q 
and held in place by small 
screws R.. The tool-head 
holding members P and Q can a was 
be swiveled to any desired L 
position and can be locked in 
place by tightening screw S. 

Wirrtam A. LAPOINTE 

Pittsfield, Mass. 
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SECTION X-X 


Radius-turning Tool designed for Use in the Lathe 


ment, etc., the fixture was 
mounted in a holder and held 
securely in place by a draw- 
in tube B. 

A floating drive was pro- 
vided for the holder in order 
to prevent the side pull of 
the belt on the driven pul- 
ley from changing the axis 
of rotation of the holder. 
The proper location of the 
stem hole in the watch plates 
with respect to the bottom 
side of the lower plate, was 
controlled by stop-pins set 
in the base of the fixture, 
while the relation of the 
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stem hole to the other holes in the plates was deter- 
mined by three pins C which enter working holes provided 
in the lower plate for this purpose. These working holes 
were also utilized as locating points on all previous and 
subsequent operations on the watch plates. 

Before placing the work in the jig, the two watch plates 
are assembled by engaging the dowel-pins on one plate in 
the dowel-holes of the other. The assembled plates are then 
placed in the fixture on the three locating pins C, after 
which the leaf D is closed, so that the two pins # are locked 
under the overhanging catch of the two releasing levers F. 
Levers F are automatically pushed outward when the leaf 
is closed, by the pins H# coming in contact with the upper 
inclined surfaces of the levers. In opening leaf D, the 
operator’s thumb and forefinger engage the two buttons G 
at the lower end of levers F, and by pressing these together 
pins # are released so that the leaf can be raised. After the 
leaf is closed, the binding screw H is brought into action 
so that the parts are securely located in the fixture. The 
work is then drilled, bored, and reamed. 
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was decided to make the body of tool steel. The body was 
hardened, tempered, and ground to exact dimensions, so 
that any distortion that took place in the hardening and 
tempering operations was corrected. The fixture was also 
subjected to a hot and cold water seasoning for a period of 
forty-eight hours in order to prevent distortion as the fixture 
aged. Approximately 1,250,000 pair of watch plates have 
been bored in a fixture of the design shown up to the 
present time. B. G. C. 


INSPECTION OF RAW MATERIALS 


The writer has visited many plants in which the scrap 
pile was loaded up with material that could either have 
been saved or else never put into production. In nearly 
all cases, work has been performed on the scrapped pieces, 
and they therefore represent a labor loss, as well as a loss 
in material. One of the many duties of a works laboratory 
is to act as an impartial judge in shop disputes arising 
over material that is spoiled in process, or that will not 


Drilling, Boring, and Reaming Fixture used in 


In opening the jig to remove the parts, the three ejecting 
pins J, adjacent to the locating pins C, push or strip the 
work from the locating pins. The ejecting pins are engaged 
by a circular cam-ring J in the base of the fixture, which, 
in turn, is operated by a pawl K carried by a slide L, which 
is also located in the base of the fixture. The link M con- 
nects slide Z with the leaf of the fixture at such an angle 
that the leaf can be raised a considerable distance from the 
work before the cam-ring starts to operate the ejecting pins. 

By the time the leaf has been opened the full distance, 
the ejecting pins have completed the ejection of the work 
and have dropped back into the next depression in the 
cam-ring. This action leaves the fixture free for loading 
without interference from the ejecting pins. The heads of 
these pins also act as a locking device, preventing the cam- 
plate from turning when the leaf is closed. This allows 
the pawl on the slide Z to ride up over one tooth on the 
cam-ring and come in the correct position for the ejection 
of the next piece. The cam-ring therefore travels only in a 
clockwise direction. 

In a fixture of this type, which is rotated at a speed of 
3500 revolutions per minute, precautions must be taken to 
insure dynamic balance and to prevent the parts from being 
distorted through the action of centrifugal force. On ac- 
count of the large amount of overhang of the fixture, it 
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conform to requirements. The laboratory should gather 
data, determine the cause of the trouble, and recommend ~ 
changes that will prevent its recurrence. These shop 
troubles are often very costly, and should be carefully in- 
vestigated so that they may not happen a second time. If 
a works laboratory did nothing more than straighten out 
shop troubles of this nature, it would be a paying proposi- 
tion in many plants. 

The acceptance of raw materials that do not meet speci- 
fications is a source of unnecessary expense or loss to many 
manufacturers. In fact, the financial failure of a firm en- 
gaged in the manufacture of automobile transmission units 
was directly traceable to the continued acceptance of mater: 
ial that did not meet specifications. For instance, the specifi- 
cations for the countershaft gear used in this company’s 
product called for steel having a carbon content of from 
0.10 to 0.20 per cent, with 3% per cent nickel. The heat- 
treatment for steel of this analysis had been carefully 
worked out, and a steel of a different analysis could not 
possibly meet requirements if given the regular heat-treat- 
ment. The steel used for these gears was obtained in the 
form of forgings that were supplied by a nearby shop. 

When it was found that many of the gears failed on the 
block test and even out on the road, an investigation was 
made. This showed that the gears that failed were made 
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from high-carbon steel with no nickel content. Many of 
the gears cracked during the forging operation due to the 
high carbon content, and these cracks were not discovered 
before machining. After being machined, the heat-treating 
operations were carried out, causing further cracking of 
the forgings. As a result many extremely weak gears that 
soon failed were passed by the inspector. The heat-treat- 
ment department was held responsible for the failure of 
these gears, and much time and money were lost in trying 
to change the heat-treatment so as to eliminate the trouble. 

After the presence of the high-carbon gears was discov- 
ered, it would have been a simple proposition to have applied 
a test to determine if each forging contained the required 
amount of nickel, but this plant had no works laboratory 
to initiate such a procedure, and so the program of scrap- 
ping gears that cost about $7 apiece continued. In a period 
of six months this firm put more material, by weight, on 
the scrap pile than it delivered to the shipping department 
in the form of finished products. As a result, the company 
soon became insolvent and passed into the hands of receivers. 

A large number of the pieces scrapped were of steel in 
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The case of the firm mentioned is only one of many that 
could be cited to show the need for a works laboratory with 
a technical trained man in charge and sufficient equipment 
and help to provide for testing all raw materials that are 
required to be very close to certain specifications. The 
time is not far distant when a works laboratory will not 
be looked upon simply as an advertising point or something 
to be established when the surplus capital becomes too 
large, but will be considered just as essential as any pro- 
duction department. 


Philadelphia, Pa. ArtTHUR L. COLLINS 


DRILL JIG FOR GAS-BURNER PIPE 


The gas-burner pipe shown at A in the illustration 
is used to heat the shoe of an electrically driven automatic 
ironing machine. The iron pipe is 50 inches in length and 
is required to have eighty-six 14-inch holes drilled in the 
side as shown. Previous to the development of the drill 
jig shown in the lower part of the illustration, these holes 
were drilled in the following manner: The pipe was 
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Jig used in drilling Evenly Spaced Holes in Gas-burner Pipe 


the form of stampings that failed in the drawing oper- 
ations due to the fact that the steel was too hard to be 
drawn properly to the depth desired. Had there been a 
works laboratory engaged in testing the raw materials be- 
fore acceptance, all material that was too hard for the 
required drawing operations, or otherwise unfit, would have 
been rejected and returned to the steel mill for credit. 

It is becoming more and more apparent to manufacturers 
that inspection of purchased material is necessary in order 
to avoid costly operations on material that will turn out 
to be worthless in the end. This is not because the seller 
intends to supply anything that is unfit for the particular 
purpose for which it is to be used, but because mistakes 
are likely to happen. In some cases, the seller may furnish 
material that he sincerely believes will meet requirements, 
but that may prove unsatisfactory because he has failed 
to consider or acquaint himself with every requirement of 
the purchaser. 

Inspection of purchased materials may be made with 
definite ideas as to what may be accepted and what should 
be rejected, or it may be made to determine the analysis 
of the various materials tried out, with a view to determin- 
ing which materials will give the best results, so that 
specifications for future orders may be intelligently written. 


clamped to a work-bench, and a prick-punch guide or temp- 
let with the required number of holes was set over it. 
Prick-punch marks were then made in the pipe to locate 
each of the eighty-six small holes. The next operation 
was the drilling of the holes. This required considerable 
time, as the pipe was set in a pair of V-blocks and had to 
be relocated to bring each hole or prick-punch mark into 
position for drilling. In order to save time on the oper- 
ation, the drill jig shown in the lower views was designed 

In using the drill jig, base B is clamped to the table 
of the drill press so that the drill bushing C is in accurate 
alignment with the spindle of the machine. After the jig 
ation, the drill jig shown in the lower views was designed 
in the feed-block D by means of screw HZ. An end view of 
feed-block D is shown in the upper right-hand corner of the 
illustration. The end of the pipe opposite block D rests on 
the hardened plates F, which act as a V-block. 

In performing the drilling operation, the operator keeps 
his left hand on the feed-lever G, while his right hand is 
used to feed the drill. The pipe is located for drilling the 
first hole, and after the first hole is drilled and the drill 
raised from contact with the work, feed-lever G is moved 
to the right until the stop H comes in contact with the base 
of the fixture. This motion moves the feed rack K to the 
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right, causing the dog L to. move outward and drop into 
the next tooth space. 

The handle G is then returned to its original position so 
that the stop J comes in contact with the side of the base 
opposite stop H. The pipe is now in the correct position for 
drilling the second hole. This process of relocating and 
drilling is repeated until all the holes have been drilled. 


There is a little lost motion when this method of ‘drilling. 


is employed. The writer has seen one of the burner pipes 
finished in exactly three minutes eight seconds (floor- 
to-floor time). With the method formerly used, from thir- 
teen to fifteen minutes was required to finish one pipe. 
Cicero, Ill. JOHN BORKENHAGEN 


CENTER-PUNCH LOCATING BLOCK 


Ordinarily a machinist’s scale and a pair of dividers are 
used in laying out tools and jigs when a fine degree of 
accuracy is not necessary. When greater accuracy is re- 
quired, the button or disk method is commonly employed. 
All button or disk methods are necessarily slow, as there is 
a great deal of checking up between buttons, not to mention 
the time required in making the first rough lay-out and in 
drilling and tapping the screw holes for attaching the 
buttons or disks. 

When accuracy is the prime object, time is a secondary 
consideration; nevertheless, the time consumed in locating 
buttons or disks enters largely into the cost of the finished 
product. In order to obtain greater speed in laying out 
accurate work, the writer designed the combination center- 
punch and locating -block shown in Fig. 1. Those familiar 
with shop practice know that a center-punch mark can be 
indicated the same as a button. The usual objection to this 
method is the difficulty experienced in locating the center- 
punch marks accurately. The accuracy of all methods 
based on the location of lines, the crossing points of which 
are intended to determine the position of the holes, is im- 
paired by the personal element. This element however is 
eliminated when blocks of the type shown are employed. 

The construction of the combination center-punch and 
locating block is simple, the block proper being made of 
tool steel, hardened and ground. The hole for the punch is 
lapped to a gage fit on an accurately ground and lapped 
punch. The block is put of an arbor and ground true on 
the four sides and squared up on the bottom side. 
round upper part is knurled to give a good grip for the 
fingers. The punch is of the best grade of tool steel, hard- 
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Fig, 1, Center-punch Locating Block 
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LOCATING BLOCK 


STRAIGHT EDGE 
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Fig. 2, Method of using Locating Block shown in Fig, 1 


ened, ground, and lapped. The point is ground concentric 
with the body and to an included angle of 60 degrees. The 
head end is beveled as shown, and is heat-treated or drawn 
to make it a little softer than the remainder of the punch. 

The combination punch and block can be employed in 
various ways. Referring to Fig. 2, A is an accurately sur- 
faced plate on which two straightedges B and C are clamped. 
The straightedges are carefully located at right angles to 
each other and serve as gaging surfaces from which to 
locate prick-punch marks at D, E, and F. In this illustra- 
tion the locating block and punch are shown at G in posi- 
tion for making the center-punch mark at D. The gage- 
blocks in contact with the inner surface of the straightedge 
B have a total thickness of 21%4 inches and serve accurately 
to position the prick-punch mark 3 inches from the locating 
surface of straightedge B. 

As shown, gage-blocks in combination with rod H locate 
the center of block G 3 inches above the center #, Centers 
# and F are located in a similar manner by the use of gage- 
blocks and rods. In locating the block G, it is necessary 
that gage-blocks be used on one side in order that the block 
will be properly squared up or located parallel with the 
straightedges. For this reason pins such as shown at H 
can be used only on one side of the punch locating block. 
When the gage-blocks and the locating block have been set 
to the proper position, a light pressure is brought to bear 
against the locating block in order to keep it in contact 
with the gage-blocks, or with the gage-blocks and rod, as 
the case may be. A light tap with a rawhide or babbitt 
hammer will serve to locate the center mark; this can later 
be enlarged with a punch designed for the purpose, which 
is equipped with a sleeve that holds the enlarging punch 
vertical or at right angles to the surface of the work. 

Instead of using straightedges as shown in Fig. 2, machin- 
ists’ squares may sometimes be employed to advantage. Of 
course when a series of holes are to be located in a straight 


line, it is only necessary to employ one straightedge and a - 


pin or block which can be clamped to the work to provide 
a suitable locating surface. 


Allentown, Pa. JOE V. Romie 


INSPECTION GAGE FOR CARBURETOR 
BODY 


A gage used in the inspection of motorcycle carburetor 
bodies is shown in the accompanying illustration. The 
carburetor body D to be inspected is placed on the pin A 
and pushed back until the end of the pin strikes the bottom 
of the hole. If the depth of the hole is correct, the end of 
boss B will come in contact with a shoulder on the movable 
member C of the gage at the same time that pin A comes 
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Gage used in the Inspection of Carburetor Bodies 


in contact with the bottom of the hole. However, if the 
end of boss B comes in contact with the shoulder on part C 
before the end of pin A reaches the bottom of the hole, 
the shouldered member of the gage will be moved outward. 
As member C is connected with the contact point of dial 
indicator EH, the excess depth of the hole will be shown 
by the indicator. If this over-depth is greater than the 
tolerance allowed (about 0.002 inch), the castings are re- 
jected. : 

This gage is also used to test the location of the large 
bored hole in relation to the nozzle hole in boss B. This 
test is made with the plug F, which has a “Go” and a 
“Not Go” diameter. The carburetor body remains in the 
Same position on pin A during this test. Pin A is, of course, 
a good fit in the hole in boss B. Plug F is slid into the 
opening between the side of pin A and the side of the large 
bored hole in the casting. If the plug enters on both sides 
of the pin the nozzle hole is central with the large bored 
hole, or in other words the axis of the nozzle hole is on a 
radial line that passes through the center of the large 
bored hole. When a carburetor body has passed this in- 
spection, it can be relied upon to function properly and 
cause no delay in the assembly room, 


Providence, R. T. RosBert Mawson 
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RULES VERSUS JUDGMENT 


One of the serious errors of management in many shops 
is that rules are permitted to take precedence over judg: 
ment, and that statements of facts applying in one case are 
assumed to apply in every similar case, without any further 
consideration of the contributing factors. 

Just because a machine has certain good points, and there- 
fore is the best for the kind of work done in the Smith shop, 
it does not necessarily follow that it is the best machine 
for Robinson, who is doing the same kind of work as Smith 
but under different conditions. Some years ago, a new 
manager took over a shop making a special machine that 
would produce a certain article under certain conditions in 
large quantities. The machine operated successfully when 
the pieces worked upon were of such shape that they could 
be put into a rotating chuck without stopping it. The 
product did not need to run exactly true, nor to be of an 
exact diameter after finishing. Under these conditions, the 
machine produced from four to eight times as much as a 
standard machine tool could have done. It was sold with 
such a guarantee, and had a record for actual performance, 
because the former’ manager picked only those jobs to 
which the conditions mentioned applied. 


MACHINERY 


643 


The new manager was of the single-track mind, and 
reasoned that the machine, just because it would accomplish 
certain results on certain products, must necessarily accom- 
plish these results on all apparently similar articles. The 
first job that he undertook to handle was one that the former 
manager had refused, because the work could be done much 
more cheaply in a small lathe with a two-jaw chuck, for 
which purpose it did not need to be trued up (as it would 
have to be for the special machine). The machine was 
sold, but it was returned because it did not live up to the 
guarantee, and then the new manager became so discouraged 
that he decided that this special machine was really value- 
less, and he sidetracked it. The shop is now principally 
engaged in jobbing and repair work, when it could have had 
a profitable regular line of machine building. C. W. LEE 


TWO-JAW CHUCK WITH REMOVABLE 
CENTER 


A two-jaw chuck provided with a removable center A is 
here illustrated. The chuck jaws B and C serve as a means 
of driving the work when it is mounted on centers and 
thus take the place of a dog, such as is ordinarily employed 
with a lathe faceplate. The jaws have the advantage that 
they can be tightened on rough pieces of work for which a 
regular lathe dog could not be used. No distortion or mis- . 
alignment is caused when the work is held on centers, 
because the jaws are permitted to float in their slots with 
respect to the chuck body. 

It will be noted that there is a clearance D between the 
ends of the threaded part of the chuck-jaw adjusting screw 
F#eand the screw-retaining cups F#. This clearance allows 
the screw to move or float in its bearing in either direction. 


’ Thus each jaw has an equal bearing pressure on the work 


while it is located on center A. For example, let it be re- 
quired to turn down a rod that has a rough surface 
at the end. The rod is center-drilled, one end being placed 
on the tailstock center and the other end on center A. The 
jaws are then advanced to the work. Let it now be assumed 
that the surface of the work is very uneven and that one 
jaw comes in contact with the work before the other. The 
jaw in contact with the work then acts as a nut and causes 
the screw # to move away from the stationary jaw. As the 
screw is revolved, the other jaw is brought into contact with 
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the work, and the endwise 
movement of the screw stops. 
The continued tightening of 
the screw, however, causes 
the jaws to grip the work 
firmly. If it is desired to 
use the chuck for work that 
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of machine steel and is pack- 
hardened. Part C, which holds 
the recessing and centering 
tools is made of tool steel and 
is hardened. This part is 
made a drive fit in the hole in 
part B. The hardened and 


ground tool-steel recessing 


is not to be held between 
centers, a plug G@ is inserted 
in place of center A, to pre- 
vent the screw from floating. 
The projection H on plug G 
rests in the grooved section J 
of screw H#. Recesses K cut 
in both the plug G and the 
center A provide a means of 
removing these members from the chuck. This chuck is not 
used on any special job, but is employed for general work in 
a railway shop. 

Hannibal, Mo. 


EH. S. Brown 


CENTERING AND RECESSING TOOL FOR 
AUTOMATIC SCREW MACHINE 


When an automatic screw machine is being tooled up for 
the production of pieces requiring a number of operations, 
such as centering, drilling, reaming, recessing, turning, etc., 
it is often found necessary to design a special tool-holder. 
Such an occasion arose when a No. 0 B. & S. automatic 
screw machine was being tooled up for machining a certain 
piece requiring the use of seven separate tools. As pro- 
vision was made for holding only six tools in the indexing 
head of the turret, it was necessary to design a special tool- 
holder that would permit two of the tools to be held in one 
turret position, in order to make it possible to perform all 
the operations in one set-up. 

In this particular case, it was decided to combine the 
operations of centering and recessing. The holder designed 
to accommodate the centering and recessing tools is shown 
in the accompanying illustration. It will be noted that 
the holder is very compact, and that provision is made for 
adjusting either of the tools without interfering with the 
setting of the other. For instance, if it is necessary to 
adjust the centering tool H, the screw F, which bears against 
the clamping pad G, is loosened and the centering tool H 
is adjusted, after which screw F is tightened again without 
disturbing the recessing tool D. In case the recessing tool 
is to be adjusted, the large clamping screw H is loosened, 
the recessing tool adjusted, and the screw ae again tightened. 
It can be readily seen that by this means the adjustment of 
the centering and recessing tools can be easily and quickly 
accomplished. 

Referring to the construction of the holder, part A is a 
standard floating type of holder, such as is regularly used 
on the No. 0 B. & S. automatic screw machine. It is made 


Combination Centering and Recessing Tool 


cutter D is made a snug slid- 
ing fit in part C. The center- 
ing tool #, also made of tool 
steel, is hardened and ma- 
chined to a snug sliding fit in 
part C. The clamping pad G 
is made of machine steel, and 
is rounded out on one side to 
fit the cylindrical surface of the centering tool. 
Frankford, Pa. I. BERNARD BLACK 
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BROACH FOR KEYSEATING HUB 


It is not.an easy matter to design a broach that will stand 
up well and produce accurate clean-cut keyseats in hubs 
such as are used on Ford truck wheels. These hubs are 
made from steel forgings of an exceedingly tough nature. 
The hole in the hub is tapered and the length of the keyseat 
cut in the tapered hole is 43, inches. Quite extensive er- 
periments were made to determine the design of broach 
best adapted for this work. The design finally evolved is 
illustrated herewith. The chief advantage of this broach 
is that it can be reground on the top of its teeth when it - 
becomes dull. This method of sharpening has proved to be 
economical with respect to tool life, and can be readily used 
in sharpening broaches of various types at a comparatively 
small expense. 

It was found in practice that the front rake of the broach 
teeth should be from 12 to 14 degrees, and that the radius 
at the bottom of the teeth should be about two-thirds the 
tooth depth. The chip formed will then curl freely, so that 
a minimum amount of power will be required to pull the 
broach through the work. The top clearance should extend 
to within 1/64 inch of the cutting edge, leaving a land just 
visible to the eye. Too much land at this point will cause 
the tool to drag through the work and also provide surface 
on which particles of the work or chips can ‘freeze,’ which 
not only results in scoring the work but also has a detri- 
mental effect on the teeth. No chip-breaking device is used 
on the broach shown, as the width of the chip taken is not 
sufficient to require this. If the width of the chip taken by 
a broach is greater than 8% inch, the teeth should be stagger- 
nicked on the tapered section. The corners should in no 
case be beveled off simply for the purpose of breaking up 
chips. Regrinding on the top of the teeth changes the size 
or height of the bar, but this change is easily compensated 
for by introducing a shim of the proper thickness. 

New London, Conn. GrorcE EH. HopcEes 
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Broach designed to cut Keyway in Hub of Motor Truck Wheel 
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Shop and Drafting-room Kinks 


STUB ARBOR FOR LATHE 


A stub arbor of the design here illustrated has been used 
successfully in turning small gear blanks on a Porter-Cable 
lathe. The arbor is inexpensive to make and is very dur- 
able; it also has great driving power and is quick-acting. 
The work for which it was originally designed is shown 


CLAMPING JAW 


PIVOT PINS 


Stub Arbor used in turning Gear Blanks 


by the dot-and-dash lines; the operations on the part are 
turning the outside diameter, and finishing the front face. 
The hole in the work is drilled and reamed and the hub 
‘faced in a previous operation. 

The stub arbor was found to be an improvement over 
the expanding shell types, as well as the types provided with 
C-washers, especially for machining work of the kind shown. 
The construction of the arbor is clearly shown in the illus- 
tration. The writer’s experience has been that it is best 
to avoid the use of expanding shell arbors whenever possible. 
For work having extremely small holes, expanding arbors 
are, of course, out of the question, and arbors requiring the 
use of C-washers do not permit the front face to be finished. 

Eastwood, N. Y. ELMER C. CooLey 


————— 


TESTING CYLINDER WATER CHAMBERS 
FOR LEAKAGE 


In testing cylinder water chambers for leakage, it is neces- 
sary to plug up carefully all holes leading to the chamber. 
As a water pressure of 80 pounds per square inch is often 
used in testing, an efficient type of plug must be employed. 
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Plugs used in sealing up Cylinder Chamber for Hydraulic Test 


It has been the general practice in the past to use a fixture 
designed to permit rubber pads or plugs to be clamped to 
the cylinder over the holes by means of hook-bolts, straps. 
etc., but this method has proved rather slow. 


Automobile engine manufacturers and others who are 
still using the. old method may increase their production 
by using plugs of the type shown in the accompanying 
illustration. The plugs A are made of medium hard rubber, 
and are a snug sliding fit in the cored, threaded, or ma- 
chined holes in the cylinder castings. The rubber plugs are 
clamped by the action of cam C between collar B and either 
a nut D or screw head E, as the case may be. The nut D 
and the screw # should be made of brass, as iron will rust 
quickly. The cams should have a rise of about 0.001 inch 
per degree. The plugs, when clamped in either a plain or 
threaded hole, as shown in the views to the left in the 
illustration, will not be blown out by any pressure under 
100 pounds per square inch. 


East Cleveland, Ohio A. G. MERLIN 


LINING UP CONE PULLEYS 


The following method of lining up cone pulleys may be 
of interest to MACHINERY’s readers. Difficulty is sometimes 
experienced in lining 
up cone pulleys so 
that the belt will run 
in the correct position 
on the pulleys; this 
position is shown by 
the full lines in the 
accompanying illustra 
tion. The writer has 
found by experience 
that very few mill- 
wrights and others 
who have to do with 
the installation of belt 
drives are aware of 
the fact that each of 
the inside faces A and 
B of the cones should 
form an angle of 90 
degrees with a line 
connecting the two 
corresponding points 
C and D. If this con- 
dition does not exist, 
the belt will tend to 
climb to the larger 
ends of the cones. 
This causes undue 
stretching of the belt 
and greater wear oa 
the bearings. The 
dotted lines show the 
incorrect location of 
the pulleys and the resulting incorrect position assumed by 
the belt under these conditions. 

Fitchburg, Mass. 
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of Pulleys in Full Lines 


J. E. Fenno 


A LUBRICANT FOR THREAD CUTTING 


Considerable difficulty was .experienced in preventing the 
tool from “hogging in’ when coarse-pitch threads (six to 
ten threads per inch) were being cut on tough carbon steel. 
After experimenting with a variety of cutting oils and 
lubricants in an effort to overcome this difficulty, it was 
found that the best results were obtained with a mixture 
of turpentine and white lead. ELAM WHITNEY 
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Questions and Answers 


ERICHSEN VALUE 


Cc. D. R—wWhat is the meaning of the term “Hrichsen 
value” as applied to sheet metal? 

A.—The Erichsen value is a factor used to indicate the 
workability of sheet metal. The test is conducted by sup- 
porting the sheet on a circular ring and deforming it at 
the center of the ring by using a spherical shaped tool. 
The depth of the impression or cup, in millimeters,- required 
to obtain fracture is the Erichsen value of the metal. 
Erichsen standard values of sheet metals are furnished by 
some manufacturers for various sheet thicknesses. 


CASEHARDENING WITH CYANIDE BATH 


J. C. H.—Is it practicable to use a cyanide bath for case- 
hardening when a deep case is required? If not, what are 
the difficulties? 

A.—Cyanide baths are often used for slight or “super- 
ficial” hardening when a very thin but hard skin, only a 
few thousandths inch deep, is desired. If the work is left 
in the bath for, say, thirty minutes, the depth of the car- 
burized part will be increased considerably; but the best 
results are obtained by heating for about fifteen minutes 
or even less, at temperatures just above the critical range. 
Heating for much longer periods tends to produce a skin or 
case which, after quenching, is too brittle and may chip off, 
especially if the part is subjected to shocks. 


U. 8S. STANDARD THREAD 


R. V. S.—What number of threads to the inch is con- 
sidered standard for a 3/16-inch U. S. standard thread? 
Practically all screw-makers consider 24 threads as being 
standard, whereas the tap and die manufacturers list taps 
and dies having 32 threads per inch as standard. 

A.—The standard number of threads for a 3/16-inch U. 8. 
standard screw is 32. The U. S. standard thread was orig- 
inated by William Sellers, and the following formula’ was 
used for determining the pitch: 

p = 0.24 V D + 0.625 — 0.175 

In this formula, p equals the pitch of the thread and D 
the outside diameter. In 1882, George M. Bond proposed 
changing the coefficient 0.24 to 0.23 for diameters below 
\% inch. If this modified formula is applied to the 3/16- 
inch size, a pitch will be obtained corresponding approxi- 
mately to 32 threads per inch. 


AMOUNT OF CARBON IN TOOL STEEL 


J. M+-What percentage of carbon must steel contain in 
order to be tool steel? What percentage of carbon is neces- 
sarv to cause hardening, when steel heated to cherry red is 
suddenly cooled? 

A.—There are three general grades of steel, namely, low 
carbon or mild steel containing up to about 0.25 or 0.30 
per cent carbon; medium steel containing somewhere be- 
tween 0.30 and about 0.60 per cent carbon; and high-carbon 
or tool steel containing from approximately 0.65 to 1.50 per 


cent carbon, depending upon the intended use of the steel. 


As the carbon content is increased up to a certain maxi- 
mum limit, the hardness of the steel increases when it is 
heated to the proper temperature and suddenly cooled. 
There is, however, no definite dividing line between the 
three general classes of steel referred to. When steel hay- 
ing a medium carbon content is heated and quenched, it be- 


comes perceptibly harder, but is not hard enough for cutting 
tools, although if a steel containing, say, 0.65 per cent carbon 
is hard enough for some tool like a drop-hammer die, it 
might be classed as a tool steel, but it would not harden 
sufficiently to be used for making tools for cutting steel. 


LUBRICANTS FOR DRAWING BRASS 


H. B. S—What lubricant is generally recommended for 
use in connection with drawing operations on brass and 
copper parts? 

A.—This question was submitted to several manufacturers 
of sheet-metal products, and summaries of their replies 
follow, each paragraph containing the information secured 
from a different company: 

1. For drawing operations on brass, copper, etc., we have 
used soap for many years. Ivory soap chips mixed with 
water and kept warm have proved very successful. The 
quantity of soap used depends largely upon the thickness 
of the metal and the severity of the operation. 

2. The lubricant used for drawing brass shells, such as 
cartridge shells, consists of a solution of soap dissolved in 
water, the consistency being changed to suit requirements. 
For heavy shells the solution should be thick—almost like 
gelatine—and for smaller shells, very thin, so that it will 
run through the feed-pipes without clogging. In the first 
cupping operation, oil, Known under the trade name of 
“cupping oil’ is preferred, as it has more body than the 
soap solution, and therefore has a better lubricating effect 
during the cupping operation, which is a heavy one, dis- 
placing considerable metal. 

3. From experience we find the best lubricant for brass 
and copper consists of hard soap dissolved in equal parts 
of warm water and pure lard oil. ; 


SHOULD AN INVENTOR WRITE HIS 
PATENT SPECIFICATION ? 


E. H. K.—I have an invention that I believe to be meri- 
torious. Friends have advised me to make application for 
letters-patent and say that I can frame my own application 
and conduct it through the Patent Office. Will you give me 
your advice in this matter? 


ANSWERED BY GLENN B. HARRIS, YONKERS, N. Y. 


If you have an invention that seems to possess merit in 
the judgment of others and you have confidence in their 
opinions, it is advisable for you to seek a reliable attorney 
who specializes solely in practice before the Patent Office 
and the courts in patent matters. A patent specification is 
an extremely technical instrument, requiring in its prep- 
aration, skill of a particularly exacting character, which 
is acquired only by years of experience and a general know- 
ledge of mechanics and the arts and sciences. In most in- 
stances where patent applications are prepared by the 
inventor, or one not skilled in this particular line, the speci- 
fications do not conform to the rules of the Patent Office, 
fail to describe the invention adequately, and are generally 
informal in many ways. ! Furthermore, the claims that con- 
stitute the fundamental and essential features of a patent 
are usually not properly drawn and fail to give the inventor 
the full protection to which he is entitled. A patent is prop- 
erty, and in many instances extremely valuable; therefore as 
much care should be exercised in its proper framing and 
prosecution through the Patent Office as would be given an 
important case in litigation before a court. © , 
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The British Metal-working Industries 


From Macnuinery’s Special Correspondent 


London, March 14 . 


ticed during January has been maintained in February, 

and the machine tool industry is sharing in the general 
movement. Roughly, it may be said that conditions in the 
machine tool industry are 50 per cent better than at the 
beginning of the year. The improvement appears to be 
general, though turret lathes, screw machines, and radial 
drilling machines are particularly noticeable among the new 
orders; power presses are also in demand, which is attrib- 
utable to the rapidly increasing use of hollow ware articles. 


De improvement in the metal-working industries no- 


Conditions in the Machine Tool Industry 


It is gratifying to note that general-purpose machine tools 
are selling more freely, and in the Birmingham and Man- 
chester districts some manufacturers of such tools are work: 
ing at 70 per cent of capacity. One well-known maker, 
within the last two months, has received orders for over 
£50,000 (about $235,000) worth of machine tools, including 
lathes, planers, and boring mills. 

About half the present activity in the machine tool shops 
is due to overseas trade, the railway shops in India being 
the largest individual buyers at the moment. The home 
trade is divided; railway shops are coming to the fore, 
‘ particularly for boring mills and lathes, and textile machin- 
ery makers are buying quite freely. The electrical trades 
at present are mainly interested in. the heavier machine 
tools. Heavy grinding machines are in increasing demand, 
owing to their application to Diesel and other engine manu- 
facture. 

Prices of machine tools still reflect the period of slackness, 
and, generally, it cannot be said that makers are getting 
returns that are very remunerative. Present prices average 
60 to 80 per cent above pre-war figures, and as business 
continues to improve there is no doubt that these figures 
will creep upward. 

Small tool makers are experiencing much better business, 
particularly twist drill and hacksaw makers. File manu- 
facturers are busy, but in this trade the underselling policy 
adopted by some concerns is ruinous to stable conditions. 
The majority of the makers now, however, have agreed to. a 
schedule of minimum prices, and this move has relieved the 
situation to some extent. 

There is a growing need to standardize hacksaw sizes and 
details. At present, dealers and manufacturers have to 
carry about 500 varieties of hacksaws in stock. It is be- 
lieved that actual necessities would be met by 105 varieties, 
and if these 105 varieties were standardized, the floating 
stocks could be proportionately reduced, and the cost ot 
manufacture would be decreased. 


Railway and Other Engineering Fields 


The home railways as a result of the recent regrouping, 
will, it is expected, adopt a progressive policy to meet the 
requirements of the new conditions, and large contracts for 
cars are likely to be placed immediately. What the exact 
program is to be with regard to the locomotive shops is 
not yet known. Some scheme of centralization will doubt- 
less be adopted to eliminate the condition of having works 
seattered all over the country. Financial conditions are 
now such, owing to the settlement of the government 
compensation, as to render possible the purchase of the 
much-needed tool equipment for manufacturing and repair 
work. 


The railways are being pressed for an immediate further 
reduction in freight rates, which, if effected, should provide 
a further stimulus to trade. South America is again inquir- 
ing for railway cars, and the contracts placed by India a 
month ago have been followed by others. 
structional schemes have been announced. 


Many new con- 


Iron and Steel Industries 


In the iron and steel industries, the shortage of pig iron 
is assuming almost the proportions of a famine, and is an 
outstanding feature of the trade situation. Few of the great 
producing centers have any iron to sell having contracted 
for the whole output for a considerable time ahead, and are 
not desirous of obtaining additional business, as. higher 
prices are considered probable. Relief will be slow as long 
as the insistent demand for blast-furnace coke from the 
Continent, due to the position in the Ruhr district, con- 
tinues. The shortage not only prevents additional furnaces 
being blown in, but is also causing a limitation of output 
from those actually working. Prices have already gone up 
with a bound. The ruling price for machine tool castings in 
the Birmingham district.varies between 4 and 5 cents per 
pound. 

Steel mills are obtaining a good many orders. In many 
cases their works are engaged at their fullest capacity, and 
are booked as far ahead as June. There is, however, not 
much enthusiasm over the prevailing prices. Under ordi- 
nary circumstances business would be fairly profitable, but 
with taxation as it is, practically all of the profits are 
absorbed in satisfying government demands. 


The Automobile Industry 


Some of the manufacturers of the more inexpensive light 
cars are working extra shifts, and motorcycle makers gener: 
ally are busy; one well-Known firm of motorcycle manu- 
facturers is purchasing additional equipment calculated to 
increase its output by 50 per cent. Makers of commercial 
vehicles find orders difficult to obtain. A contributing factor 
is the continued supply of second-hand trucks that have been 
purchased by dealers from government stocks. 


Overseas Trade in Machine Tools 


The foreign trade in machine tools during January showed 
a decided improvement over December, and viewed as a 
whole the total returns since last June indicate a definitely 
increasing trade. In January the exports, as compared with 
the preceding month, rose from 955 to 1337 tons, and in 
total value from £112,090 to £157,477. This is a sub- 
stantial advance on the month, and on the monthly average 
of 1,014 tons for 1922. The export of tools and milling cut- 
ters also rose from £30,181 to £37,574. 

Imports rose slightly from 262 to 276 tons. The value 
per ton of exports rose from £117 to £118, while that of 
imports fell from £141 to £123. The national total of 
imports for January rose by about 4 per cent to £100,000,- 
000; while exports rose fully 6 per cent to £67,000,000. 

In every class of machine tools, exports were consider- 
ably greater than imports both in tonnage and value. The 
greatest value per ton was shown by imported grinding 
machines at £210, while milling machines at £201, showed 
the highest value per ton among exports. Imported lathes 
at £86 per ton showed the lowest value, and £81 was the 
lowest exported value per ton, represented by presses, punch- 
ing, and shearing machines. 
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in the statement that the output of practically all basic 
products and materials is the largest since the boom 
period in the early months of 1920, and in some cases ex- 
ceeds the production at that time. The steel mills are work- 
ing as close to capacity as they have ever done, and the 
automobile industry is producing more than ever before at 
this time of the year. The Department of Commerce finds 
business confidence again reestablished throughout the coun- 
try, and the Federal Reserve Bank points out that production 
in the basic industries, measured by the Federal Reserve 
Board’s index, was 6 per cent higher in January than in 
December, reaching a volume that has been exceeded only 
once in the past—in May, 1917. 

These statements relating to the basic industries—iron 
and steel, mining, transportation and textiles—are found to 
be equally true in many specialized fields in the machine- 
building industry, as verified by visits during the past month 
by the editor of MacHINERY to over ninety machine-build- 
ing plants, manufacturing not only machine tools, small 
tools and other shop equipment, but many classes of indus- 
trial machinery—woodworking machinery, textile machinery, 
excavating and road machinery, locomotives, steam turbines, 
electric generators and motors, pumps and pumping engines, 
gas engines and general power plant equipment, hydraulic 
turbines, electric furnaces, tube mills, automobiles, and rail- 
road cars. In all these plants there is great activity, most 
of the shops running to capacity and some having orders on 
hand—especially in the power plant field—that will not be 
completed for over a year to come. The farm implement 
factories, while not running to capacity, are reported to 
average about 70-per cent of a normal output. 

In the general industrial field, equal activity is in evi- 
dence. Production in the cotton industry is the highest on 
record, the woolen industry is very active, and the paper 
mills are working to capacity, with the price of paper ad- 
vancing. Contracts awarded in the building industry during 
February exceeded all previous records for this time of the 
year. High prices of materials, and wages in the building 
field out of proportion to wages in other industries, may 
adversely affect the building boom, and it is believed that 
later in the season there will be a serious labor shortage 
in this field. The extraordinary activity in the building 
field affects a number of metal-working industries, in increas- 
ing the demand for bolt and rivet machinery, pipe-cutting 
machinery, pipe-threading tools, and hardware. 


fi bie present industrial situation is briefly summed up 


Unusual Demand for Labor and Materials 


The obstacles to a continuance of the present rate of 
production are mainly labor shortage; shortage in, and 
higher prices for, pig iron and steel; and, in New England 
and northern New York state, coal shortage. Higher wages 
seem inevitable in some instances as a result of the labor 
shortage, and there are already evidences of manufacturers 
bidding against each other for the available labor supply, a 
method that has .a tendency to raise wages and prices with- 
out in any way increasing the available supply of labor. 
The labor shortage can be met effectively only by an increase 
in the efficiency of labor, so that higher wages and perma- 
nent employment may be insured right along, which, in 
turn, would lead to increased purchasing power and con- 
tinued prosperity. 

There is also a shortage in railway transportation facili- 
ties, but as a great deal of new equipment is being purchased 
by the roads, and as the short hauls are being more and 
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more effectively taken care of by motor truck transporta- 
tion, it is likely that transportation difficulties will not 
seriously hamper the continuation of present industrial 
activities. 


The Machine Tool Industry 


The improvement in the general industrial situation has 
naturally affected the machine tool industry favorably, but 
owing to the great amount of equipment available in machine 
shops throughout the country, the point has not yet been 
reached where much new equipment is required. The busi- 
ness of the machine tool industry averages about 40 per cent 
of the peak business in the early months of 1920; this is 
considered by many of the leaders in the industry as equal to 
two-thirds of a normal business, taking the word “normal” 
to mean the status of the machine tool industry had it 
developed up to the present in a uniform manner without 
the artificial stimulus of the war. 

The stocks of machine tools are in many cases sold off or- 
are rapidly being diminished. In the Detroit district, espe- 
cially the volume of sales has been very satisfactory, some 
manufacturers having sold more machine tools in this dis- 
trict since January 1 than during the entire past year. The 
demand is mostly for machines developed specifically for 
high production in the automobile industry, and some of the 
makers of high-production milling machines and drilling 
machines are working practically to capacity. Some shops 
are now operating ahead of the present demand, accumu- 
lating stock in anticipation of higher prices for materials 
and higher wages. 

When standard machines are required, quick deliveries are 
demanded, and in several cases the manufacturers have lost 
orders because they were unable to quote early deliveries. 
On some sizes and types of standard milling machines, one 
maker now quotes from ten to twelve weeks’ delivery. There 
is a good business in high-power drilling machines, and even 
a fair export trade in this line. Shops making heavy rail- 
road tools are finding a fair demand for their product, the 
forging machinery builders are active, and the demand for 
patternmaking machinery has lately shown a decided in- 
crease. The business in disk grinders is said by one manu- 
facturer to exceed the pre-war business. Machine tool 
prices show a tendency toward further increases. 


The Small Tool Industry 


In the small tool field, some of the tap manufacturers 
consider business normal, although their plants are not run- 
ning to capacity. Others, with less extensive plants, find it 
necessary to run a full force, and would even employ a small 
night shift if men were available. Some of the large drill 
manufacturers operate at 75 to 100 per cent capacity, and at 
least one of the well-known drill makers employs two shifts. 
In some instances, the operations are limited only by the 
difficulty of rapidly building up a new force, since the plants 
were practically closed down at the lowest point of the de- 
pression. Prices of drills, which were entirely too low a 
year ago to yield any profits whatever, have been increased, 
and with rising steel prices further increases may be ex- 
pected. Tap prices, in some instances, have been increased 
10 per cent. 

There is nothing on the horizon that threatens to lessen 
this great industrial activity. No signs of impending indus- 
trial disturbances can be seen, and there is no likelihood ‘of 
strikes in any of the basic industries. At the same time, 
the buying power of the public is constantly on the increase. 
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Lees-Bradner Gear-tooth Testing Machine 


building industries where it is required to produce high- 
grade gears in large quantities, it is important to have a 
reliable means of determining the accuracy of the product. 
A machine that has recently been developed for this pur- 
pose by the Lees-Bradner Co., Cleveland, Ohio, provides for 
checking the accuracy of that portion of the tooth con- 
tour that conforms to an involute curve, and for deter- 
mining the uniformity of spacing of the teeth. This equip- 
ment checks to 0.0001 inch, and is intended for use in in- 
specting the teeth of gears finished by grinding, as well as 
gears that are not ground after the teeth have been formed. 
For testing the accuracy of the involute tooth form, this 
design of gear-tooth 
testing machine fol- 
lows the _ principle 
that governs the tra- 
cing of an involute 
curve, namely, the 
unwinding of a string 
wrapped around a 
cylinder. In this ma- 
chine, there is a disk 
A (see illustration 
Fig. 2) for testing 
gears of any given 
base diameter, the 
diameter of the disk 
being equal to the 
base-circle diameter 
of.the gears that 
are to be tested with 
it. The periphery 
of this disk is accu- 


3 the automobile industry and also in other machine- 


Fig. 1, 


Lees-Bradner Gear-tooth Testing Machine 


rately ground, and rolling in contact with it, there is a 
straightedge B, which is also ground accurately. _ The action 
of the straightedge in rolling on the disk is equivalent to 
the process of unwrapping a string from a cylinder in order 
to generate an involute curve. 

Straightedge B carries a bracket on which are mounted 
a contact point C, magnifying levers D, and a dial indi- 
cator H. Contact point C engages successive teeth of the 
gear to be tested, as shown in Fig. 3, and by rolling straight- 
edge B on disk A, Fig. 2, this contact point is caused to 
travel along the gear tooth from the base circle to the out- 
side edge. As contact point C is directly above the position 
of tangency between the straightedge and the disk, it is ap- 
parent that it should 
generate an involute 
curve through the 
rolling action of the 
straightedge on the 


disk. But this con- 
tact point follows 
the curve of the tooth 
and if this does 


not conform to a true 
involute curve, move- 
ment will be trans- 
mitted from contact 
point C through mag: 
nifying levers D to 


indicator J£#. The 
error is shown 
by the indicator, 


each line of which 
represents an error 
of 0.0002 inch. The 
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spaces between successive 
lines are split by dots to in- 


dicate errors of 0.0001 inch. 


Charting Deviations from the 
Involute Form 


When inaccuracies are dis- 
covered in the tooth form of 
gears. produced in machines 
set up for quantity production, 
it may be important to locate 
accurately the position on the 
tooth where an error occurs. 
Or, again, it may be re- 
quired to make some modifi- 
cation of the tooth form, as in 
cases where it is required to 
relieve the points of the teeth. 
For both of these purposes use 
is made of the graduated 
scale F. On the bracket that 
carries the indicating mech- 
anism of the machine, there 
is a graduation mark G which 
is opposite the zero gradua- 
tion at the center of scale F 


when contact point C engages Fig. 2. 
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Gear-tooth Testing Machine with Work removed to show use 
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Slippage is eliminated by ap- 
plying spring pressure to 
maintain frictional contact be- 
tween the two members. This 
spring pressure is_ trans- 
mitted through two disks H, 
which push against the back 
of the straightedge. The 
disks are mounted on ball 
bearings so that they apply 
the pressure without the fric- 
tional resistance caused by a 
sliding action. Straightedge 
B is brought into contact with 
disk A when it is changed to 
suit the gears to be tested, by 
means of a slide mechanism 
which provides for bringing 
disks H against the back of 
the straightedge in the posi- 
tions required. This slide is 
manipulated by screw I. 


Testing the Spacing of Teeth 


In testing the accuracy of 
the tooth spacing.on a gear, 
is made of a _ second 


Disk of Base-circle Diameter 


a tooth at the base circle. 

In charting a tooth form, an enlarged outline is first 
drawn, and on this outline circles are laid out concentric 
to the base circle, and spaced at uniform intervals on the 
gear tooth. As contact point C on the machine slides along 
the face of a tooth, graduation G passes over successive marks 
on scale F, and as each graduation on scale F is reached, 
reference to indicator HE will show the exact amount of de- 
viation from the true involute form at that particular point 
on the gear tooth. Hence, the necessary adjustments can 
be made on the gear-cutting machine to provide for either 
correcting an inaccuracy discovered in the tooth or obtain- 
ing a specified amount of relief at a given point. 

The accuracy of the gear-testing equipment is dependent 
upon the straightedge rolling on the disk without slipping. 


bracket having contact points. 

This bracket is shown at the left in Fig. 1, while Fig. 4 
shows the machine with this auxiliary mechanism set up 
ready for use. On the bracket used for supporting the mech- 
anism, there are two contact points J and K which engage 
the same sides of two adjacent teeth at points equidistant 
from the base circle. It does not matter whether the con- 
tacts come against the teeth at the base circle or at any 
other point along the involute curve, as the machine is 
used as a tolerance gage, not for measuring circular pitch. 
Contact point J is secured to the bracket on which it is 
carried, and contact K is pivoted to magnifying lever L 
through which motion of the lever is transmitted to the dial 
indicator M. If the tooth spacing is correct, the indicator 
needle remains at zero when contacts J and K are brought 


Fig, 3. 


Testing the Involute Form of Gear Teeth 


Fig. 4, Determining Accuracy of Spacing of Gear Teeth 
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into engagement with successive pairs 
of teeth, but in the event of lack of 
uniformity, indicator M shows the mag- 
nitude of error. Thus the indicator gives 
a definite reading of the actual condition 
of the gears, in addition to showing 
whether the error exceeds the tolerance. 


OILGEAR BROACHING AND 
ASSEMBLING PRESS 


A vertical gooseneck broaching and 
assembling press operated hydraulically 
by an Oilgear variable delivery pump 
is being manufactured by the Oilgear 
Co., 64 Twenty-seventh St., Milwaukee, 
Wis. On this machine the ram speed 
may be changed either automatically or 
manually at any point in the stroke. 
The speed changing, as well as revers: 
ing takes place instantly without shock 
or jar, and without overloading. It is 
claimed that when the driving unit is 
an electric motor, the motor never 
draws more than the rated full-load 
current from the line, and that when 
the press is driven from a lineshaft, the 
line is never slowed down because of 
any load greater than the normal full: 
load required by the pump. The steady 
movement of the ram at all speeds 
makes the press especially adaptable for 
broaching, and for such assembling as 
pushing in bushings. 

The ram movements are controlled 
automatically by means of adjustable 
trips and tappets. The ram carries an 
arm on which is mounted a rod, and on this rod are two 
adjustable trips. As the ram moves down, the trips release 
two tappets and permit a control rod to be actuated by a 
helical spring as each tappet is released. The usual operat- 
ing cycle is as follows: The operator starts the ram down- 
ward by pushing down either the hand- or foot-lever. De- 
pressing the lever to its lowest position causes the ram to 
advance at its maximum speed. At the point where the 
ram is about to begin its working stroke, a trip releases 
one of the tappets and slows down the ram to the pressing 
speed, and at the end of the working stroke, the second trip 
operates the second tappet to reverse the ram instantly and 
return it to the starting position at maximum speed. A collar 
on the trip-rod en- 
gages a stop on the 
control rod and auto 
matically stops the 
ram in the starting 
position, ready for 
the next cycle. Hach 
new cycle is started 
by hand. 

By changing the 
positions of the trips, 
the lengths of the 
rapid advancing 
stroke and working 
stroke, can be regu- 
lated to suit the 
work in hand, and by 
omitting one trip, 
the entire stroke can 
be made a working 
stroke. No matter 
what the positions of 
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the trips, the operator can vary the 
speed of the ram by the manual con- 
trol lever, or stop it altogether. 

This broaching press is entirely self- 
contained. The variable delivery pump 
can be driven from any constant-speed 
source of power for supplying a flow of 
oil to the cylinder, the amount depend- 
ing on the-length of the pump stroke, 
which can be varied from zero to maxi- 
mum in either direction by means of the 
control lever. Regulating the flow of 
oil and thereby the movements of the 
ram in this manner is said to result ina 
high efficiency of operation. 

This machine is built in four sizes 
having capacities of 31%, 6, 10, and 14 
tons, respectively. Some of the specifi- 
cations are as_ follows: Maximum 
length of stroke, 18 inches; depth of 
throat, 8 inches; over-all height, 7 feet 
2 inches; diameter of hole in table, 714 
inches; height of table from floor, 3514 
inches; speed of pump, 600 revolutions 
per minute; and motor size recom- 
mended, 74% horsepower. It is said that 
in an automobile plant on an operation 
consisting of broaching 1-inch square 
holes and using two broaches, the pro- 
duction averages 625 pieces per nine- 
hour day. 


SUNDSTRAND DOUBLE-END 
LATHE 


For turning axle shafts, rear axle 
housings, camshafts, and similar parts 
that can be turned at both.ends simul- 
taneously, the Rockford Tool Co., 2400 Hleventh St., Rock- 
ford, Ill., has brought out the Sundstrand double-end lathe 
here illustrated, which is built in several sizes. The unusu- 
ally narrow housing enclosing the driving mechanism makes 
it suited also for turning short pieces, such as four-arm 
spiders and universal-joint crosses. 

‘It will be seen from the illustration that the construc- 
tion of this machine is unique in that it has two overhang- 
ing arms firmly-:supported by housings at both ends of the 
bed. These arms carry two tailstocks and also support the 
center drive. This arrangement provides a greater adjust- 
ment of the tailstocks for various lengths of work, and thus 
reduces the length of bed from that necessary if the tail- 
stocks were clamped 
on vees. The tail- 
stocks and _ center 
drive are placed close 
to the front of the : 
machine, making it 
convenient for the 
operator to replace 
work. Chips fall 
from the carriages 
into a pan which can 
be cleaned out from 
the back. 

The center drive is 
through gearing from 
the main driving 
shaft, which extends 
the entire length of 
the bed. Pick-off 
gears connect the 
main driving shaft to 
another shaft geared 
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to the center drive. All these gears are hardened and 
ground, and those in the center-drive housing run continu- 
ally in a bath of oil. Power is transmitted through sprockets 
and chain from the center-drive shaft to the feed-shaft. The 
latter transmits power through worm-gearing to the front 
carriages. Feed changes are made by means of the pick-off 
gears. The two sets of worm-gearing for the front carriages 
are made right- and left-hand, so that by throwing in the 
feed, the carriages work toward one another. The worms 
are constantly submerged in oil and are lifted into engage- 
ment with the worm-wheels by means of handles located at 
the front of the machine. On each worm-wheel shaft there 
is a large handwheel. 

A dog on each carriage trips the feed-levers and automat- 
ically disengages the worm and worm-wheel, at the same 
time disengaging the rear tools. This provides a reliable 
knock-out, which can be depended on when working to a 
shoulder or facing to close diameters. The front carriages 
are mounted directly over the wide front vee of the bed 
with a view to reducing to a minimum the strain on tools 
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base under the chip pan. Piping extends the full length 
of the bed to carry coolant to any portion of the work 
being turned. The 36-inch lathe weighs approximately 5100 
pounds, and the 60-inch machine 5500 pounds. 


NILES-BEMENT-POND 14-FOOT ENGINE 
LATHE 


The production of steam turbines, turbo-generators, and 
similar machinery of large size has been responsible for the 
development of a number of mammoth machine tools. It 
was to meet the demands of this class of work that the 
lathe here illustrated was built by the Niles-Bement-Pond 
Co., 111 Broadway, New York City. The men standing on 
the machine in the two views are of average height and 
give an excellent idea of the dimensions. The lathe is 
rated as having a 14-foot swing, but it actually swings 14 
feet 6 inches over the bed, 11 feet 6 inches over the car- 
riage, with a removable section in place, and 12 feet 9 inches 


Fig. 1, Niles-Bement-Pond Lathe which swings Work up to 14% Feet in Diameter and 34 Feet in Length 


under the heaviest cuts. Hach carriage is 18 inches long 
and has a full length bearing on an 8-inch face at the front 
of the bed, and on a 4-inch angular surface on the front of 
the vee. An angular gib is provided at the bottom of each 
carriage to take up any wear. Adjustments can be made 
from the front of the machine. Stop-screws are also pro- 
vided underneath the front tool-slides for tool adjustment. 
The width of the front tool-slides permits of several tools 
being clamped on at one setting. 

The rear tool-slides have wide heavy bearings, and are 
driven by means of a rack and pinion mechanism. They 
operate simultaneously with the front carriages, and by 
means of pick-off gears at the back of the machine, inde- 
pendent feeds are obtained to meet the requirements of the 
work. T-slots are milled in the bed for longitudinal adjust- 
ment, thus permitting the rear tools to.be placed in different 
positions for various jobs. 

The starting lever for the driving pulley is operated by 
means of a long rod which extends the full length of the 
bed. When the machine is arranged for motor drive, the 
motor is mounted on a bracket below and to the rear of 
the pulley, a 10-horsepower motor running at 900 revolutions 
per minute being recommended. An oil pump, driven from 
the pulley, is regularly furhished, and a tank for the cut- 
ting coolant is located directly below the pump in the 


over the carriage with the section removed. The bed is 50 
feet long, allowing a maximum distance between centers of 
34 feet. 

The headstock is a massive casting, having all its bear- 
ings lined with bronze and scraped to fit the shafts, which 
are ground to size. The driving gears in the headstock 
give four mechanical speed changes to the spindle. These 
are obtained by manipulating levers located on the head 
within easy reach of the operator. The gearing is made 
accessible for inspection by raising hinged covers. All bear- 
ings and gears are lubricated from large sight-feed oil-cups. 

The driving motor is mounted on an extension of the bed 
in front of the head. It is of 50 horsepower capacity and 
has a speed range of from 500 to 1500 revolutions per minute. 
In connection with the mechanical speed changes previously 
mentioned, this gives faceplate speeds ranging from 0.23 to 
24 revolutions per minute. The motor may be started, 
stopped by dynamic brake, reversed or run at any speed 
within its range, by simply turning a handwheel on the 
carriage to operate the master switch of an automatic con- 
troller through a shaft running along the front of the bed. 

The tailstock has a long wide bearing on the bed. In ad- 
dition to eight clamping bolts, it has pawls which engage 
ratchets in the bed so as to afford a positive insurance 
against the tailstock shifting under heavy end thrusts. The 
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Fig. 2. 


upper part of the tailstock carries a large forged steel 
spindle, which is adjustable by means of a screw and nut 
operated through a shaft and reduction gearing from a 
handwheel near the front end of the tailstock. There is a 
cross adjustment for this part of the tailstock by means 
of screws enabling angular settings for cutting slight tapers 
to be made. The upper part is secured to the tailstock base 
by large bolts which are independent of the base clamping 
bolts, and therefore the top part may be adjusted crosswise 
without danger of slipping, though work may be held be- 
tween the centers. The tailstock has a power traverse along 
the bed which is obtained through a reversible motor that 
drives gears engaging the feed rack in the bed. 

The tool carriage extends entirely across the bed and has 
a central depression in which is fitted a removable track. 
This is the removable section previously referred to. 
Mounted on the carriage is a long cross-slide which carries 
a swiveling compound guide for the tool-slide. This permits 
of turning tapers of considerable length without the use of 
a separate taper attachment. Lateral, cross and angular 
feeds by both power and hand are furnished for the tool-slide. 
An independent motor and controller mounted on the car- 
riage is used for rapidly traversing the carriage in either 
direction. 

The five-jaw steadyrest shown is usually furnished; how- 
ever, roller steadyrests and C- or back-rests and tool-slide 
extensions for crankshaft work, can also be supplied. Plat- 
forms and ladders are provided on the headstock, carriage, 
and tailstock for the convenience of the operator in running 
the machine. The motor-control handwheel on the carriage 
is mounted on the top of a telescopic shaft which may be 
lengthened or shortened to permit of revolving it either 
with the operator standing on the carriage platform or on 
the floor. The large size of the parts of this machine neces- 
sitated four railroad cars for its shipment. The bed is 11 
feet wide and the faceplate 12 feet in diameter. The weight 
of this lathe is about 250,000 pounds. 


NIAGARA SPECIAL FORGING PRESS 


An interesting development in power presses has been 
made by the Niagara Machine & Tool Works, 637-697 North- 
land Ave., Buffalo, N. Y., in equipping its No. 512 straight- 


i sided single-crank press for producing special forgings in 


large quantities from hot blanks. The machine runs con- 
tinuously, and produces a finished forging at each stroke of 
the slide. It is equipped with an automatic dial feed of the 


MACHINERY 


View of the Heavy Engine Lathe from the Headstock End 


653 


ratchet type, as illustrated in 
Fig. 2; this mechanism consists 
principally of a circular disk to 
which intermittent motion is im- 
parted through connections from 
the crankshaft. There are holes 
in the circular disk in which are 
placed interchangeable bushings 
shaped to receive the hot blanks. 

The blanks are placed in the 
openings of the dial at the rate 
of eighteen per minute, as the 
Openings approach the front of 
the press. Each blank is then 
automatically fed to the die and 
pressed to shape. It adheres to 
the punch as this member rises, 
and the next step is to strip it 
automatically. As the forging 
drops, a sweeping member 
swings out and directs its fall to 
the rear of the press. The dial 
has an unusually long period of 
rest to make possible a deep 
forming operation and to let the 
blank remain the necessary amount of time under the pres- 
sure of the dies. However, between these working periods, 
the dial moves rapidly. This intermittent motion is derived 
from the end of the crankshaft through a crankplate and a 
slotted lever. 

As the operation is performed on hot work, it is necessary 
to provide a relief to function in case of an overload. A 
hydraulic release is provided by. having the bolster which 
carries the dial feed and the die mounted on a steel plunger 
supported by water pressure. Water from ordinary city lines 
has sufficient pressure to raise the plunger to its maximum 
height. A check valve is placed in the feed-pipe to prevent 
a back flow in the feed-line, and a relief valve in the 
outlet from the cylinder is set to open when the rated 


Fig. 1. 


Niagara Straight-sided Single-crank Press equipped for 
Hot Forging 
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Fig, 2. Automatic Dial Feed provided on Niagara Press 


capacity of the press is exceeded. Consequently, should a 
cold or over-size blank, which would produce an overload, 
be fed to the die, the bolster, upon opening of the hydraulic 
relief valve, would be depressed under the pressure of the 
ram, and protect the machine from overstrain. When this 
pressure was relieved, the bolster would rise to the correct 
working height in time for the next stroke of the press. 

Three outstanding claims are made as to the suitability 
of this equipment for use in hot forging work: First, that 
it gives an output that cannot be equalled by non-automatic 
devices; second, that its operation is quiet, continuous, and 
requires a minimum amount of operating skill and attention; 
and third, that by reason of the protection afforded by the 
hydraulic release attachment, the press can be limited in 
size to suit ordinary loads, and need not be made over-size 
to withstand overloads. The press is double back-geared, 
and provided with a double-disk friction clutch. 


BULTMAN FATIGUE TESTING MACHINE 


A machine designed to record the number of alternations 
of stress that may be applied to a steel specimen before de- 
struction is accomplished, is made by the F. H. Bultman Co., 
10271 Berea Road, Cleveland, Ohio. This machine is known 
as the “Farmer Type” fatigue testing machine. It consists 
of a baseplate provided with a housing in which are mounted 
ball bearings that carry the specimen in a horizontal plane, 


“Farmer Type’’ Fatigue Testing Machine made by the F. H, Bultman Co. 
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and another housing with ball bearings and a shaft on which 
a pulley is mounted to drive the equipment from a motor. 
There are also two ball. bearings which are put on the speci- 
men to carry the weights that apply the load or stress. 
Hook-bars are attached to the weight bearing housings. 

All the ball bearings are provided with easily adjustable 
compensating chucks to fit the specimen, so it is a simple 
matter to mount the specimen in the machine. A bracket 
at one end of the machine carries a revolution counter which 
records the number of revolutions made by the specimen 
under test up to the time of failure. The specimen is con- 
nected to this counter by means of a flat notched bar which 
falls out of position when failure occurs and causes the 
counter to stop. At the same time the broken specimen 
swings out of contact with the driving shaft. 


TRIPLEX COMBINATION MACHINE 


The combination lathe, milling and drilling bench machine 
developed by the Triplex Machine Tool Corporation, 50 
Church St., New York City, which was described in Decem- 


Triplex Combination Machine with Floor Stand and Chip Pan 


ber, 1921, MacHINERY, may now be furnished with a com- 
bined floor stand and chip pan as shown. The design is similar 
to the original model, but the swing over the carriage has 
been increased from 8 inches to 10 inches. The maximum 
distance between centers is 14 inches. An important change 
in the head design is the substitution of S. K. F. radial ball 
bearings on the change-gear shafts for the bronze bearings 
formerly used. 

The maximum spindle speed has been reduced to 1050 
revolutions per minute, but the minimum speed of 90 revo- 
lutions per minute has been retained. It will be observed 
that the starting switch is now mounted on the head in a 
convenient location. A key on the column engages a key- 
way in the bearing of the bed on the column when the axis - 
of the bed is swung into alignment with the spindle axis, 
and this insures accurate alignment. The bed is graduated 
in degrees around its bearing on the column, so that in 
swiveling the bed for machining bevel surfaces its setting 
may be determined by referring to the graduations and a 
scribed line on the column. The opposite end of the bed is 
graduated to facilitate setting it for turning tapers. 
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BURKE HEAVY-DUTY BENCH DRILLING 
MACHINE 


A bench drilling machine, with a capacity for drilling 
holes up to 9/16 inch in diameter, is being built by the 
Burke Machine Tool Co., 516 Sandusky St., Conneaut, Ohio. 
The base of this machine is planed so that it may be used 
as a table when the regular table is turned to one side. 
All bearings of the machine are made of phosphor-bronze 
and are provided with deep oil-cellars and wick-feeders. The 
cone pulleys have four steps of 5, 414, 3144, and 2% inches 
diameter, respectively. The countershaft pulleys are 5 
inches in diameter, the countershaft being ordinarily driven 
at a speed of about 800 revolutions per minute. 

The driving gears are made of the spiral bevel type, with 
a view to producing a quiet, smooth-running and powerful 
machine. Fiber thrust gears are placed under each gear to 
take the wear. The spindle is % inch in diameter, counter- 
balanced, and supplied with ball thrust bearings. A fiber 
collar is also placed under the adjusting nuts of the spindle. 
A No. 1 Morse taper hole is usually furnished in the spindle 
nose, but a No. 2 Morse taper can also be provided. The 


' 


Burke No. 


2 Heavy-duty Bench Drilling Machine 


pearing for the spindle sleeve is split so as to provide for 
taking up wear. A stop is attached to the top of the spindle. 

A few of the principal dimensions of the machine are 
as follows: Distance from center of spindle to column, 614 
inches; dimensions of table exclusive of oil channel, 10 inches 
square; maximum distance from spindle to base, 18% inches: 
maximum distance from spindle to table, 10% inches; ver- 
tical travel of spindle, 4 inches; and vertical travel of table, 
10% inches. The machine weighs approximately 170 pounds. 


“D. AND M. JUNIOR” PUNCH-PRESS GUARD 


A simple punch-press guard consisting of only nine parts 
is made by the Taylor-Shantz Co., 478-486 St. Paul St., 
Rochester, N. Y., and sold under the trade name of “D. & 
M. Junior.” As will be seen from the illustration, the guard 
arm is automatically driven by the ram of the press. It 
sweeps across the bolster as the ram descends and passes 
the dies before they are closed. A rubber cushion prevents 
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Punch-press Guard made by the Taylor-Shantz Co. 


injury to the operator’s hand from the guard striking it. 
The appliance is provided with all the adjustments neces- 
sary to adapt it to changes in the die space, in the distance 
that the guard arm travels, and in the speed at which the 
arm travels; such adjustments can be made quickly. The 
only preparation necessary for installing this guard on a 
press is to drill and tap two holes, no changes being re- 
quired in the press construction. 


WALLACE BENDING MACHINE 


For bending round, square, and flat bars, and tee, angle, 
and channel irons, either hot or cold, the Wallace Supplies 
Mfg. Co., 412-420 Orleans St., Chicago, Ill., is now making 
the No. 15 bending machine here illustrated. An adjust- 
able mechanism on the under side of this machine pro- 
vides for automatically stopping the rotating table at any 
predetermined point, so that parts can be bent in quantity 
identically alike as to the number of degrees in the bend. 
The machine is started by manipulating a hand-lever located 
on the front side, which is the side opposite that on which 
the tight and loose pulleys are mounted. 


Wallace Bending Machine with Capacity for making Bends of 
4 Inches Radius to the Outside of the Work 
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The capacity of this machine in bending cold material is 
for 1-inch square and round bars, %- by 2-inch flat bars, and 
2- by 2- by 14-inch angle-irons. In hot bending, the machine 
has a capacity for 1%4-inch square and round bars, %- by 
2-inch flat bars, and 214- by 2%- by 5/16-inch angle-irons. 
The maximum radius of bend is 4 inches from the center of 
the circle to the outside edge of the material. 

The production varies according to the number of degrees 
to which the material is bent, and the length, cross-section, 
and kind of stock. However, a fair average production 
estimate for ordinary cold-bending of round, square, or flat 
bars, sidewise, to 180 degrees, is said to be 150 pieces per 
hour; ‘while in cold-bending flat stock on the edge, the aver- 
age output is about 100 pieces per hour. The latter estimate 
would also apply to angle-irons. Bending flat stock on 
the edge and angle-irons to more than 180 degrees necessi- 
tates the use of a split form. The upper part of this form 
can be lifted after each bend has been completed to permit 
the removal of the finished part from the machine. For this 
class of work the average production is about sixty pieces per 


hour. A three-horsepower motor is recommended for driv- 
ing the machine. The weight of the machine is about 950 
pounds. 


CYLINDER REFINISHING MACHINE 


Worn or out-of-round cylinders can be refinished by the 
honing or lapping process without removing the cylinder 
block from the automobile, by a new machine developed by 
Raymond M. Clough, 327 Colony St., Meriden, Conn. For 
performing the operation, it is only necessary to remove the 
cylinder head, oil-pan, pistons, and connecting-rods. The 
machine is then bolted to the top of the cylinder block and 
readily adjusted centrally with any of the bores, by means 
of a compound movement derived in the upper section of 
the machine. The machine has a maximum vertical spindle 
movement of 12 inches. 

The equipment is driven by a 14-horsepower alternating- 
current motor, running at a speed of 1750 revolutions per 
minute. This speed is reduced to a speed of 112 revolutions 
per minute by gearing that connects the motor to the spindle. 
A crank is employed to reciprocate the spindle as it rotates, 
the crank revolving 49 revolutions per minute or slightly 
less than once to two revolutions of the spindle. The spindle 
can also be driven independently of the crank motion by 
throwing an _ inter- 
mediate gear out of 
mesh. The hone or 
lap is attached to the 
lower end of the 
spindle by means of 
a single bolt, and can 
be easily removed. 
For convenience in 
checking the prog- 
ress of the operation, 
the upper portion of 
the machine can be 
swung out of the 
way after a clamp- 
ing screw has been 
loosened. When the 
walls of a cylinder 
have been honed or 
lapped to the desired 
dimension, the piston 
and rings can be run 
in before removing 
the machine to the 
next bore. The weight 
of this equipment is 
less than 100 pounds. 


Clough Cylinder Lapping Machine 
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Self-priming Relief-valve Pump manufactured by the Michigan 
Machine Co, 


“ROLLWAY” RELIEF-VALVE PUMP 


An automatic relief valve has been embodied in the ‘“‘Roll- 


”” 


way” lubricating pump manufactured by the Michigan 
Machine Co., 85 Porter St., Detroit, Mich., which was de- 
scribed in August, 1919, MacHiIneRy. The valve can be ad- 
justed to relieve at a given pressure, and transfers all surplus — 
fluid from the discharge line back to the suction line with- 
out returning the fluid to the supply tank. This feature 
saves the expense of independent relief valves and extra pip- 
ing, and eliminates the stirring up of fine sediment in the 
supply tank, which may occur with independent relief valves. 
This pump, known as type R, can be assembled to operate. 
in either clockwise or counter-clockwise direction. It will 
not pump fiuid when revolving in the direction opposite 
to that for which it is assembled; however it can be run in 
the reverse direction without damaging the pump, and will 
start pumping again as soon as the normal direction of 
rotation is resumed. 

The principal pumping mechanism consists of two rollers, 
which rotate eccentrically in the pump chamber. The entire 
motion is that of rolling, and so there is practically no wear, 
such as might occur in another construction due to the move- 
ment of the working parts against the pump chamber. The 
pump is self-priming and will not clog. It is manufactured 
in various sizes, ranging in capacity from 5 to 160 quarts 
per minute. 


(Se 


HOFFMAN ROLLER BEARINGS 


Rigidly mounted and self-aligning types of roller bearings 
which in the past have been made by the Hoffman Mfg. Co., 
Ltd., Chelmsford, England, and sold in European markets, are 
now being introduced in this country by the Norma Co. of 
America, Anable Ave., Long Island City, N. Y., which has 
acquired all the American rights for the bearings. It will 
be seen from the sectional view at the left in the illustra- 
tion that in fundamental design, the rigidly mounted type 
is no radical departure from other standard bearings. The 
outer race or ring is of plain cylindrical form with a rect- 
angular cross-section. It has a “flat-line’ raceway on which 
the rollers run. The inner race or ring has a channel cross- 
section, narrow rims being placed on each side of the “flat- 
line” raceway so as to retain the rollers endwise. The 
rollers are cylindrical, with a length equal to the diameter. 
They are held in parallelism with the shaft and with one 
another by the rims or shoulders of the inner race, which 
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Hoffman Rigidly Mounted and Self-aligning Roller Bearings 


are a distance apart that allows only a slight clearance for 
the rollers. The roller gage or retainer is of simple construc- 
tion. 

It is obvious that this bearing has no end thrust capacity, 
and ‘so when end thrust is encountered it is necessary to 
hold the inner race and the rollers in the correct relation 
to the outer race by means of a locating device. When the 


- end thrust is small, it may be taken care of by thrust buttons 


. = 


at each end of the shaft, and when the end thrust is large, 


it may be carried either by auxiliary thrust bearings or by 
“location bearings” of standard ball type and slightly re- 
duced outside diameter, mounted between two roller bearings. 

The same general construction is followed in the Hoffman 
self-aligning bearing shown at the right in the illustration. 
The periphery of the outer race of this bearing and of the 
two dust-and-dirt excluding covers is ground to form a con- 
tinuous spherical surface which fits a similarly shaped inner 
surface on the shell or housing. The bearing is thus free 
to align itself with its opposite members, the dust covers 
following every movement. This feature permits of boring 
the covers with but a small running clearance on the clamp- 
ing sleeve. As a consequence, the lubricant cannot work 
out, and dust cannot work into the highly finished bearing 
surfaces. In the example illustrated, the clamping sleeve 
extends entirely through the dust covers and so the bearing 
may be mounted without exposing its working parts. 


“THOR” PORTABLE ELECTRIC DRILL 


A new drill of 3/16-inch capacity has been added to the 
line of portable electric equipment manufactured by the 
Independent Pneumatic Tool Co., 600 W. Jackson Blvd., 
Chicago, Ill. The armature and commutator in this drill 
are of the same outside diameter as in the No. 000 drill 
made by the same company, but the armature core and 
winding are shorter. The brushes and brush-holders are 
the same as the ones used in that drill, and so is the 
stator, except that the latter is made in proportion to 
the armature. The gear and field cases and the center 
plate are made from aluminum, the gear-case being -so 
constructed that it can be screwed on the center plate in 
four positions, so as to give the same number of close- 
corner spindle positions in drilling. 

The upper end of the spindle is supported by a thrust 
ball bearing, and the armature is pivoted on self-aligning 
ball bearings. This drill is made in two different styles 
which are the same except for the handle. Type U. K. B. 
has an aluminum cover independent of the switch, with 
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the trigger coming through a slot in the cover, while 
type U. K. C. is equipped with a small grip handle having 
a push-button switch. A Jacobs chuck is furnished with 
the standard equipment. The weight of the type U. K. B. 
is about 3 pounds, 10 ounces, and that of type U. K. C. 4 
pounds, 3 ounces. 


FOSTER ALL-GEARED-HEAD SCREW - 
MACHINES 


The Nos. 3, 5 and 7 screw machines made by the Foster 
Machine Co., Elkhart, Ind., are now equipped with the all- 
geared head shown in the accompanying illustration. The 
capacity of the automatic chucks on these machines is for 
round bar stock up to 1 5/16, 1 13/16, and 2 1/2 inches in 
diameter, respectively. Except for the geared head, the 
design of these machines is similar to the friction-head type 
described in December, 1919, MAcHINERY. The machines of 
the friction-head type are driven through a friction clutch 
which is mounted on the spindle between a three-step cone 
pulley and a friction gear in such a way that the spindle 


' can be brought into driving connection either directly with 


the cone pulley on one side or with back-gears on the 
other. 

Equipped with the all-geared’ head the No. 3 machine has 
eight spindle speeds of 29, 43, 64, 98, 147, 225, 337, and 


‘500 revolutions per minute, with the driving pulley running 


at a speed of 920 revolutions per minute. The pulley is 10 
inches in diameter and is driven through a 2-inch belt by a 
2-horsepower motor running at 1800 revolutions per minute. 
The swing over the hed is 14% inches; over the carriage 
guides, 13 inches; and over the cut-off slide, 6% inches. 
The hole through the spindle is 15g inches in diameter, and 
the thread on the spindle nose is 4 inches in diameter with 
six threads per inch. 

The spindle speeds on the No. 5 machine are 24, 36, 54, 
80, 121, 187, 273, and 414 revolutions per minute with a 
driving ‘pulley speed of 760 revolutions per minute. The 
driving pulley on this machine is 11 inches in diameter and 
carries a belt 2% inches in width. A 3-horsepower motor 
also running at 1800 revolutions per minute supplies the 
drive. The swing over the bed is 17% inches; over the 
carriage guides, 16 inches; and over the cut-off slide; 8 
inches. The hole through the spindle is 24% inches in diam- 
eter, and the thread on the spindle nose is 4% inches in 
diameter with six threads per inch. 

The spindle speeds on the No. 7 machine are 20, 30, 45, 
67, 102, 150, 227, and 337 revolutions per minute, with a 
driving pulley sgeed of 780 revolutions per minute. The 
driving pulley is 12 inches in diameter and takes a 3-inch 
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All-geared Head now furnished on Foster Screw Machines 
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belt. A 5-horsepower motor having a speed of 1800 revolu- 
tions per minute is used. The swing over the bed is 20 
inches; over the carriage guides, 1844 inches; and over the 
cut-off slide, 10 inches. The hole through the spindle is 3 
inches in diameter, and the thread on the spindle nose is 
614 inches in diameter, with six threads per inch. 


U. S. DOUBLE-SPINDLE HAND MILLING 
MACHINE 


A double-spindle milling machine of the hand-operated 
type has been brought out by the United States Machine 
Tool Co., Richmond St. and McLean Ave., Cincinnati, Ohio. 
This machine was designed primarily for milling the step 
slot in automobile piston-rings; however, it can also be used 
to advantage on other operations, such as milling opposite 
keyways in small shafts. All feeds are by hand, the same 
as on the single-spindle milling machine which has been 


Double-spindle Hand Milling Machine built by the United States 
Machine Tool Co. 


built for years by this firm. There are two arbors on the 
new machine, one of these running in the right-hand direc- 
tion and the other in the left-hand direction. Two or more 
cutters may be mounted on them at one time. The upper 
spindle is adjustable away from the lower one a distance of 
1144 inches to allow for wear of the cutters. The spindles 
are special drop-forgings and run in bronze bearings. 

The table measures 7 by 23 inches, and has a longitudinal 
movement of 6 inches when operated by the hand-lever, and 
16 inches when operated by the crank. The cross-feed 
is 5 inches, and the vertical feed 1534, inches. Micrometer 
dials are provided on all feeds to permit of making close 
adjustments. The machine can be furnished with either a 
three- or a two-step cone pulley and a countershaft of the 
friction-pulley type, or with a direct motor drive. About 
two horsepower is required to run the machine. It is claimed 


MACHINERY 


April, 1923 


that 300 or more piston-rings can be milled per hour on 
this double-spindle machine, the production depending to 
some extent on the design of the fixture provided for holding 
the work. 


“FULFLO” MOTOR-DRIVEN PUMP 


A seventy-five gallon motor-driven pump has been added to 
the line of pumps made by the Fulflo Specialties Co., Blan- 
chester, Ohio. This pump is equipped with ball bearings 


‘‘Fulflo’’ Motor-driven Self-priming Pump 


throughout, and is adapted for pumping such liquids as cool- 
ing compounds, oils, brines, and enamel. The self-priming 
and anti-clog features embodied in ‘Fulflo” pumps of past 
designs, and their free floating impellers, have been incor- 
porated in the new product. It is claimed that with either 
a central supply-tank system or with individual machine 
pumps, a constant flow of liquid through the pump is as- 
sured, whether delivering only a few drops or a copious flow. 


DANLY BLANKING DIE STOP 


A gage or stop intended for application to blanking dies 
of almost any construction, whether of the simple, progres- 
sive, or compound type, is being introduced to the trade by 


‘the Danly Machine Specialties, Inc., 1613 N. Lincoln St., 


Chicago, Ill. This stop is of simple and compact design. 
A set-screw on the upper die member strikes a lever to 
actuate the stop members on thestripper plate. To attach the 
stop to the die, it is merely necessary to drill three holes and 
plane or mill a groove, 4% by 5/16 inch long, to connect two 
of the holes. The assembly of the stop members to the 
stripper plate is made after drilling two small holes to 
receive grooves. 


Danly Stop for Application to Simple, Progressive, and Compound 
Blanking Dies 


— 
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PARKER TUBING COUPLING 


For use with fuel-oil burners and in machinery and other 
equipment requiring replaceable solderless couplings for soft 
metal tubing, such as brass and copper, the Parker Appliance 
Co., Superior Viaduct and Vermont Ave., Cleveland, Ohio, 
has brought out the “Dieform” coupling here illustrated. 
This coupling has two nuts, which flange the ends of the 
tubing being connected, as the nuts are assembled. The 


tubing is supported in the same manner as in S. A. HE. 


‘‘Dieform’’ Coupling for Brass and Copper Tubing 


couplings. The couplings are made in different sizes to 
suit %-, 3/16-, 4-, 5/16-, and %-inch tubing. The different 
sizes have standard pipe threads, and are interchangeable 
with other couplings. 


SCHAAP “OUTSLIDEMIKBE” 


A handy instrument or, tape intended for measuring the 
diameter of circular parts, such as automobile pistons, from 
254 to 51/16 inches, within an accuracy of 0.001 inch, has 
been brought out by the Schaap Co., 344 Cumberland St., 
Brooklyn, N. Y. This device is intended to cover the work 
of the outside micrometer caliper, but instead of giving read- 
ings in decimals, it gives direct readings in fractions of an 
inch to sixteenths, and in thousandths of an inch more or less 
than a given fraction. For instance, if a piston measured 
4.3175 inches by means of the micrometer caliper, the ‘‘Out- 
slidemike” would give a reading of 4 5/16 inches plus 0.005 
inch. It is particularly intended for use by mechanics who 
are not familiar with the decimal system. The graduations 
are spaced about three times farther apart than on microm- 
eters, and so can be easily read. 

In use, the device is wrapped around the part, as il- 
lustrated, with the end held by the right hand beneath the 
end pressed down with the left-hand thumb. The diameter 
is found on the lower band by reading the fractional 
graduation approximately opposite the zero line of the upper 


Measuring the Diameter of a Piston with the Schaap ‘‘Outslidemike’”’ 
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band. If the zero mark does not coincide exactly with a 
graduation, the graduations in the upper band are read in 
the same manner as a vernier to determine the number of 
thousandths of an inch that the work is larger or smaller 
than the fractional dimension nearest to the zero mark. In 
the illustration the device shows the diameter of the piston 
to be 4 5/16 inches plus 0.004 inch. 


GREENERD CAM-OPERATED MOTOR- 
DRIVEN ARBOR PRESS 


A cam-operated motor-driven No. 24 arbor press intended 
especially for use in shops where a large number of pieces 
are held on arbors or mandrels for machining, and where 
parts are assembled in large quantities by employing arbor 
presses, has been placed on the market by Edwin E. Bartlett, 
Nashua, N. H. The end of the ram is bored and threaded to 
receive special tools. It has a maximum movement of 5 


Greenerd Arbor Press, built by Edwin E. Bartlett 


inches obtained by means of a cam and rocker arm. This 
movement may be reduced by means of a clamping collar 
on the ram that may be set to prevent the complete return 
of the ram and thus reduce the effective throw of the cam. 
The cam is operated from an instantaneous Horton clutch, 
and may be engaged either by hand or foot. A ¥%4-horse- 
power motor running at 1140 revolutions per minute is used 
to drive the machine, the gear reduction from the motor to 
the camshaft being such that the cam revolves at the rate 
of about 20 revolutions per minute and makes a complete 
cycle in three seconds. A quick return is provided for the 
ram. 

The knee contains a yielding work surface and is adjust- 
able for height. The yielding abutment is held under 
tension caused by compressing a coil spring, this tension 
being adjustable by means of a screw. There is a 2%4-inch 
diameter hole through the abutment. A receiving pocket 
attached to the base catches arbors, etc., dropping through 
the knee. The over-all height of this press is 73 inches, and 
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the distance from the center of the ram to the frame is 9 
inches. The weight of the machine complete is approxi- 
mately 1575 pounds. 


LE BLOND HEAVY-DUTY ENGINE LATHES 


Thirteen- and fifteen-inch heavy-duty engine lathes of both 
geared- and cone-head types are being brought out by the 
R. K. LeBlond Machine Tool Co., Cincinnati, Ohio. Except 
for the headstock and taper attachment, these lathes are 
quite similar in design to lathes of other sizes built by the 
same company. Two types of motor-driven lathes are fur- 
nished—a belt-driven machine equipped with either an alter- 
nating- or direct-current constant-speed motor, and a gear- 
driven machine with a direct-current variable-speed motor. 

The variable-speed geared motor drive is supplied with 
automatic controllers which embody a dynamic brake. The 
motor ig mounted on top of the headstock, as illustrated in 
Fig. 1, the drive being transmitted through a pinion and an 
intermediate gear to a wide-face gear that replaces the driv- 
ing pulley. In this construction the first series of gear 
changes, ordinarily in the headstock; are omitted, the speeds 
being obtained electrically; and on lathes with beds 6 feet 
or shorter, the clutch-operating lever is also eliminated, 
the spindle being controlled by means of the lever on the 
electric starting box. This lever controls both the forward 
and reverse rotation of the spindle, and when brought to 
the “off” position, applies the dynamic brake to bring the 
spindle to an instant stop. On lathes with beds longer than 
6 feet, an apron motor control is supplied instead of an 
apron mechanical control. ; 

In the belted motor drive, the motor is mounted on an 
adjustable plate attached to the head leg of the lathe at the 
rear, and power is transmitted through a belt to the driving 
pulley. On lathes equipped with this drive, having beds 8 
feet and longer, the spindle is started and stopped mechani- 
cally from the apron, while with shorter beds, the spindle is 
started and stopped by means of the lever on the headstock. 
A 2-horsepower motor running at 1750 revolutions per minute 
is recommended for the constant-speed drive, and a 2-horse- 
power motor running at from 740 to 2200 revolutions per 
minute for the variable-speed drive. 

The single-pulley geared headstock developed for these 
lathes is shown in Fig. 2. It provides nine spindle speed 
changes ranging.from 20 to 350 revolutions per minute, by 


Fig. 1. 


Geared Motor Drive 
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LeBlond 15-inch Heavy-duty Engine Lathe equipped with Variable-speed 
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Fig. 2. Single-pulley Drive Geared Headstock which gives 


Nine Spindle Speeds 

the manipulation of two levers. The speeds may be readily 
determined from the direct-reading index-plate on the front 
of the headstock. All gears are made of steel, the sliding 
gears being made of a nickel-alloy steel, heat-treated and 
hardened. The gear teeth are of the stub form, and are 
rounded to insure easy engagement. The driving pulley is 
connected to the shaft through a multiple-disk clutch which 
is operated by a lever on the front of the head. This lever 
applies a brake when the clutch is released, so as to bring 
the spindle to an instant stop. 

Oil is carried by the rotation of the gears to a simple 
conveyor trough, which may be seen in Fig. 3, and distrib- 
uted in an abundant stream to the gears and bearings. The 
spindle bearings and the multiple-disk clutch are also con- 
tinuously flooded with oil from the same source. The spindle 
is a 0.50-point hammered crucible-steel forging, and its bear- 
ings are made of bronze and lined with babbitt. The front 
spindle bearing is tapered, and can be adjusted for wear. by 
means of adjusting screws at the front of the headstock. 

On the double-friction back-geared lathe (not illustrated), 
the back-gear mechanism consists of two cone pinions, two 
back-gears fitted with friction clutches and 

mounted on the quill shaft, a face gear and 
pinion, and a lever used in engaging and 
disengaging the friction clutches. The fric- 
tion clutch consists of but three parts, an 
expanding ring, a taper wedge, and a double 
taper key. The wedge and key are hardened 
and ground. 

The taper attachment shown in Fig. 4, 
consists of a bracket bolted and doweled to 
the back of the carriage for carrying a sta- 
tionary taper bar on which a swivel guide 
bar is mounted. The taper bar is dovetailed 
to the bracket, and is free to slide in it. 
The attachment can be put into use at any 
position along the bed by simply clamping 
a bracket to the shears of the bed. The 
taper guide bar can be set for turning any 
desired taper by means of a set-over knob 
and rack, and two binder studs provide for 
clamping the guide bar for turning the de- 
sired taper. This bar is graduated in six- 
teenths of an inch per foot, and in degrees. 
The cross-feed screw is mounted in a sleeve 
which, in turn, has a bearing in the carriage 
and in the outboard supporting bracket. 
In turning tapers, the steel draw-bar seen ‘n 
the illustration is clamped to the taper shoe 
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Fig. 3. View showing the Arrangement of the Mechanism in 


Geared Headstock 


by means of a single bolt, so as to relieve the cross-feed 
screw and nut of all strain by having the pull taken by 
the draw-bar and not by the screw. This attachment can 
be used for turning tapers up to 3 inches included per foot 
and up to 15 inches in length at one setting. 

The apron is equipped with a single positive-jaw clutch 
for controlling both the longitudinal and transverse feeds. 
The change from longitudinal to cross feed, or vice versa, 
is. accomplished by means of a sliding gear transmission 
which is controlled by a knob immediately above the feed 
clutch. This device is set in a neutral position for thread- 
ing operations. The bed is provided with the LeBlond im- 
proved ‘compensating vee,’ which automatically compen- 
‘sates for wear of the carriage and the bed. The range of 
threads and feeds obtained through the quick-change gear- 
box covers the usual requirements. A metric quick-change 
gear-box may be supplied. The compound rest body is set at 
an angle of 60 degrees with the toolpost T-slot and so there 


is no interference with the cross-feed screw handle when. 


turning large-diameter work. 

Some of the principal specifications of both sizes of lathes 
are as follows: Distance between centers with a 6-foot bed, 
2 feet 7 inches; size of spindle hole, 1 11/32 inches; number 
of feeds, 32; and range of threads which can be cut, from 
3 to 46 per inch. The swing over the carriage on the 13-inch 
lathe is 9% inches, and on the 15-inch lathe 111% inches; 
and the swing over the shears on the 13-inch lathe is 15 
inches, and on the 15-inch lathe 161% inches. 


HENDEY MOTOR DRIVE FOR 
CONE-HEAD LATHES 


A compact individual motor drive has 
been developed by the Hendey Machine Co., 
Torrington, Conn., for application to the 
12-, 14-, 16-, 18-, and 20-inch lathes of both 
past and present designs built by this com- 
pany. As will be seen from the illustration, 
the countershaft unit is mounted on a 
bracket base clamped to the rear vee of the 
bed at the- headstock end, and is further 
secured by cap-screws which enter tapped 
holes near the bottom of the bed. A bracket 
hinged to the main casting carries the tight 
and loose pulleys, completely enclosed reduc- 
tion gearing, countershaft, and cone pulley. 
The loose pulley runs on ball bearings, and 
both tight and loose pulleys, as well as the 
motor pulley, are enclosed by cast-iron 
guards. 

Loosening or tightening of the belt on the 
cone pulleys may be accomplished by 
Means of quick-operating toggles and a 
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Fig, 4. Construction of the Improved Taper Attachment for 
LeBlond Lathes 


hand-lever, which are employed to move the countershaft 
toward or away from the lathe spindle. Screw adjustments 
are also provided for regulating the tension of the belt to 
compensate for stretch incident to its use. The motor base 
and its platform are furnished to suit the motor selected, 
the platform being secured to the base proper by means of 
a hinged pin at one end and adjustment screws at the other. 
These furnish a means of keeping the motor belt at the 
desired tension. The main motor ‘base is bolted to the floor 
within the area allotted to the lathe. A constant-speed motor 
of either alternating or direct current, running at about 
1200 revolutions per minute is recommended; however, a 
lower-speed motor or one running up to 1800 revolutions per 
minute may also be used. Installation of this drive is 
quickly accomplished, as the preliminary work consists only 
of drilling and tapping two holes in the bed and, in some 
cases, slightly dressing a portion of the rear side of the 
bed to receive the countershaft bracket. 


SLOCOMB INSIDE MICROMETER 


The particular advantage claimed for a new inside microm- 
eter now being placed on the market by the J. T. Slocomb 
Co., Providence, R. I., is that it is impossible for this instru- 
ment to get out of order unless it is completely disassembled 
and the adjusting means moved. This means that the in- 
strument would continue to function accurately, even though 
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Slocomb Inside Micrometer 


a workman were to play with it and perhaps turn the 
adjustable measuring end. ‘The micrometer is provided 
with the regular Slocomb adjustment and a tool-steel spindle. 
It is made in various sizes. 


FOSTER-BARKER WRENCHLESS CHUCK 


Improvements have recently been made in the mechanism 
embodied in the Foster-Barker wrenchless chuck manu- 
factured by the Foster Machine Co., Elkhart, Ind., which was 
described in October, 1920, Macuinery. This mechanism 
transmits either an accelerating or a retarding motion to a 
revolving cam ‘from a hand-lever which does not revolve. 
Referring to the illustration, internal gears A and B do not 
revolve with the chuck, one being fixed to the casing and the 
other fastened to the hand-lever. Center gear D and cam H# 
revolve with the chuck, a connection being always main- 
tained with the internal gears through pinions in spider C. 
This member revolves in the same direction as the chuck, 
but it makes only about one-third the number of revolutions 
per minute. 

It is evident that if internal gear A is advanced relative 
to gear B, cam E will be retarded with relation to center 
gear D, and this relationship exists whether the chuck is 
revolving or stationary. Against the cam surface of part H 
is registered the roller of the arm shown. Consequently, 
the cam operates the arm, the opposite end of the arm being 
attached to the jaws and thus opening or closing them as it 
is moved. The cam of a three-jaw chuck is divided into 
three equal divisions, and that of a two-jaw chuck into two 
divisions, both styles having a quick initial rise and the 
remaining distance slow and powerful. The jaws are thus 
quickly moved into contact with the work and then forced 
together with an increased pressure by the slow continued 
movement of the lever. The movement of the hand-lever 
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for operating the chuck jaws is imparted through the inside 
set of pinions to the cam. It will be apparent that the jaws 
may be opened and closed whether the chuck is in motion or 
at rest. 


MILBURN ACETYLENE GENERATOR 


A portable acetylene generator for use in oxy-acetylene 
welding, which is designed to obviate the use of high- 
pressure cylinders, is made by the Alexander Milburn Co., 
1416-1428 W. Balti- 
more St., Baltimore, 
Md. This generator 
has a carbide ca- 
pacity of thirty 
pounds, which is 
equivalent to 150 
cubic feet of cylin- 
der gas. The feed 
is of the double 
plunger type, oper- 
ated by means of a 
diaphragm control 
through a_ lever, 
having a movement 
in a six to one ratio. 
A cast head forms 
the housing for the 
lever, and this is 
made accessible by 
removing a _ plug 
from each side of 
the housing. A ver- 
tical rod on the hop- 
per connects with 
the lever of the dia- 
phragm control at 
the top and with 
two plunger valves 
at the bottom. One 
of these plunger 
valves shuts off the 
carbide when the 
pressure is at zero, 
and the other when 
high pressure is 
reached. The generator has a standard blow-off valve with 
a self-releasing lever. The body of this equipment is made 
of steel and welded throughout, and the weight of the gen- 
erator is about 200 pounds. 


Milburn Acetylene Generator 


“NAMCO” HARDENED DIE-HEADS 


A line of hardened die-heads made in both the revolving 
type (as shown at the left in the illustration), and the non- 
revolving type (as shown at the right), is being placed 
on the market by the National Acme Co., Cleveland, Ohio. 
The non-revolving type is intended for use on hand-operated 
machines. Each type is made in four sizes, to cover a thread 
range of from 3/16 to 1% inches. The body and shank of 
these die-heads are made in one piece, as are also the cam 
and cup, so as to obtain a simple construction. The bear- 
ing of the chasers is directly against the solid cup-cam, and 
thus eliminates a number of small parts. The cup wall is 
said to be unusually heavy. Altogether, with the exception 
of the chasers, only ten parts enter into the construction of 
these die-heads. 

Special alloy steel is used for every working part, includ- 
ing the cup, and all parts are hardened and ground. The 
chasers are hobbed and lapped, and are ground on the bottom. 
They fit hardened and ground plates, and are fully supported 
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‘‘Namco’’ Revolving and Non-revolving Types of Die-heads 


to insure rigidity while cutting. The chasers project beyond 
the body of the die-head, so as to permit of threading close 
to shoulders and to provide freedom from chips. A running 
test is given each set of chasers. The shank is made either 
soft or hard, as desired, a hardened plate being supplied for 
the screw when a soft shank is used. An inside trip can 
also be furnished. 


JARVIS SENSITIVE HIGH-SPEED 
TAPPING DEVICES 


Two sensitive high-speed tapping devices are now being 
placed on the market by the Geometric Tool Co., New Haven, 
Conn. These differ from the Jarvis style FD friction type 
tapping device illustrated in November, 1921, MACHINERY, in 
that they are equipped with a shock absorber, are particu- 
larly sensitive, and their bodies are made of aluminum. 
Also, the new devices are intended for tapping only up to 
3/16-inch holes, whereas the previous style covered a range 
from 0 to 4% inch. The chuck spindle is made of tool steel, 
hardened and ground. 

Style OA has a positive ball drive, while style OAN has a 
However, both styles are equipped with 
the shock absorber, 
which acts on re- 
verse gears. This 
feature is of great 
advantage, espe- 
cially when the 
spindle is running, 
for example, at 2000 
revolutions per 
minute, and, the 
chuck runs at 4000 
revolutions per min- 
ute in reverse. The 
shock at the instant 
of the impact would 
ordinarily be great, 
and by practically 
eliminating it, the 
average life of the 
taps has been in- 
creased. Style OA 
is intended for 
work tapped 
through the piece. 
and style OAN is 
recommended for 
tapping blind holes 
and for tough work. 
These devices 
weigh slightly less 
than two pounds. 


Jarvis High-speed Tapping Device . 
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HARRIS SEMI-AUTOMATIC 
HOB-GRINDER 


A semi-automatic machine intended for 
grinding gear hobs that have either straight, 
right- or left-hand helical flutes and that are 
not over 4 inches in diameter by 5 inches in 
length, is being placed on the market by the 
Harris Engineering Co., Bridgeport, Conn. 
This No. 5 semi-automatic hob-grinding ma- 
chine, except for the size of work handled, is 
similar to the larger No. 10 machine described 
in October Macuinery. An important im- 
‘provement has been made in the method of 
transmitting rotary motion to the work dur- 
ing the travel of the table in order to permit 
of grinding hobs having right- or left-hand 
helical flutes. A lever pivoted at the center 
and having ball bearings at each end is con- 
nected to the work-spindle through a steel tape which is 
wound onadrum. By changing the angle at which this ball- 
bearing lever operates, a positive helical motion is generated 
for the work during the travel of the table. The table is 
carried on ball-bearing rollers. . 

The index-plates are made of heat-treated chrome-nickel 
steel; they are accurately cut from a master plate and are 
double, one plate being used for indexing and the other for 
escapement. The escapement pawl is provided with an 


Harris Semi-automatic Machine for grinding Hobs up to 4 Inches 
in Diameter and 5 Inches in Length 


adjustment to take up wear, and because of this design all 
wear comes on the escapement plate and none on the set 
employed for indexing. By this arrangement the original 
accuracy is maintained. The indexing mechanism is semi- 
automatic, and is operative only at the end of the return 
stroke, thus preventing any damage which might occur to 
the grinding wheel or the hob by an accidental indexing in 
the middle of a stroke. The index-plates are quickly changed. 
The wheel-head and column are so designed as to make 
the center of the wheel swivel on the center line of the 
table and to obtain a minimum overhang. The wheel-spindle 
is carried in large bronze bearings of an oil-well construction, 
is dustproof, and has a device for taking up thrust and wear. , 
It is driven by an open belt, and receives grinding wheels 
up to 7 inches in diameter. The diamond truing device 
is built in the head where it is always in position for use, 
and may be used when the machine is in operation, without 
disturbing the work. ; 
This machine may be set to grind under-cut hobs or 
cutters and to give them top rake, as well as to grind them 
in the ordinary way with radial faces. The feed of the 
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hob is obtained by rotating it against the wheel by means 
of a small handwheel, which is turned by the operator’s left 
hand after each complete revolution of the hob. The ma- 
chine may be furnished with either a countershaft or an 
individual motor drive. When motor-driven, the motor is 
mounted on top of the machine on a pedestal supplied with 
means for taking up belt slack. The machine is usually 
equipped for dry grinding, but it can also be provided with 
pumping equipment for wet grinding. All working parts 
are protected from emery dust. 


* x * 


NEW MACHINERY AND TOOLS NOTES< 


Saw Filing Machine: American Saw Filing Machine Co., 
Boston, Mass. A machine brought out primarily for filing 
band saws used in cutting soft metals. The machine oper- 
ates automatically, the saw being fed forward in such a 
manner that the file advances from tooth to tooth, the same 
as in filing by hand. The feed is accomplished entirely inde- 
pendently of the teeth, so there is no interruption of 
the operation in the event that a broken tooth is encountered. 
The machine is adjustable to receive saws from % to 2 inches 
in width, and for filing teeth as fine as 15-point. 


Forming Press or Brake: J. M. Robinson Mfg. Co., 3282 
Spring Grove Ave., Cincinnati, Ohio. A gap forming press 
or brake which may also be readily converted into a gang 
punch. The housings have a gap of 12% inches from the 
center of the slide which is a particularly convenient fea- 
ture in cases where the sheets to be formed are wider than 
the distance between the housings, and when the metal is 
formed over dies to such a shape that it can only be removed 
by sliding from the end. The machine is built in three sizes, 
having 414, 5%, and 614 feet, respectively, between the 
housings. 


Rotary Quenching Tank: W. S. Rockwell Co., 50 Church 
St., New York City. An automatic rotary quenching tank, 
designed according to the principle embodied in the Rock- 
well rotary furnace. It is intended for heat-treating small 
parts in large quantities, and may be operated directly from 
a rotary furnace. The parts to be quenched are slid quickly 
into the submerged end of the quenching tank where they 
are automatically picked up in small batches by an internal 
screw, conveyed through the quenching fluid and raised to a 
cone-shaped discharging spout. The continuous movement 
of the parts in the circulating fluid are said to insure uni- 
form cooling. 


Drop-hammer: Boston Hammer Co., Boston, Mass. A 
pneumatic gravity drop-hammer, which drops with all its 
force when the air has been released by operating a lever, 
and returns to the raised position ready for the next blow. 
The length of drop is adjustable, and the blow can be regu- 
lated from full to very slight, by opening or closing a release 
air valve. If the air should give out suddenly, an automatic 
check valve would function to hold up the hammer for 
several minutes, and then permit it to descend slowly. A 
safety lever necessitates that the operator use both hands in 
tripping the hammer. The weight of this machine is about 
3600 pounds. 

* * * 


An ordinary vertical file is recommended by the Business 
Consultation Bureau of the La Salle Extension University 
as the simplest means for conveniently filing clippings from 
magazines. By filing the clippings in folders containing 
only material of like nature, and arranging the folders 
alphabetically, it is possible to so arrange the clipping file 
that any subject can be instantly referred to. If the clip- 
pings are small, it is desirable to paste them on standard 
letter-size sheets, so that they will not be lost among the 
larger sheets and clippings. When there is a great amount 
of material filed in this way, the file can be supplemented 
by a card index which will give cross-references. 
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TERMS OF PAYMENT FOR FOREIGN SALES 


By H. A. NAU, American Machinery Corporation, Madrid, Spain 


On page 435 of February Macuinery, an article appeared 
entitled “Terms of Payment for Foreign Sales.” This article 
does not seem to agree with the understanding of European 
and especially Spanish markets that the writer has acquired 
from many years’ experience. Referring especially to Spain, 
it might be pointed out that every reliable concern in Spain 
considers it an insult if asked to pay for its purchases when 
the goods are ready for shipment in New York, and would 
prefer to buy their machines where the manufacturers or 
their Spanish representatives will grant them such terms 
as they may ask. ; 

Referring to that part of the article that deals with credits 
obtained from banks in the customers’ own country, it may 
be stated that Spanish banks, for example, will not extend 
any credit whatsoever upon stocks of machines or even real 
estate, without actually mortgaging them and thereby taking 
over the title of the owner. The only conditions under 
which credit can be obtained from the banks is through 
the personal guarantees of well-known people. The banks 
require a high percentage of interest for credits secured in 
this way, and extend credit for ninety days only. 

As a result of the war, most of the Huropean countries 
are entirely impoverished, but Spain is one of the excep- 
tions, and may be considered financially one of the most 
reliable of the European countries, along with Switzerland, 
England, Holland, and the Scandinavian countries. For this 
reason, instead of trying to reduce credits to Spanish cus- 
tomers, American manufacturers ought to do everything in 
their power to extend greater credit facilities, inasmuch as 
Spanish currency is sound. A reliable agent should be given 
the benefit of the utmost that the American machine tool 
builder can do in this respect. 


* * 


INDUSTRIAL RECOVERY ABROAD 


It has been the common impression, according to one of 
the monthy reviews of the Federal Reserve Bank of New 
York, that this country has been almost the only one that 
has recovered any business activity since the depression 
of 1921, and it appears to be commonly believed that there 
has been little, if any, recovery in the European countries. 
Figures are not available to make possible any accurate 
measurement of European conditions, such as are possible in 
this country, but as pig iron and coal production are basic 
in the activities of practically all other industries, they 
reflect closely the status of any country’s industrial activity, 
and the tonnage of ships cleared is a good measure of the 
movement of foreign trade. 

The pig iron production in France, including Alsace-Lor- 
raine, is now within 5 per cent of the pig iron production 
in France in 1913, and is 40 per cent in excess of the 1921 
production. The coal production in France is within 6 per 
cent of the production in 1913, and is 10 per cent in excess 
of the 1921 production. The shipping of France is in excess 
of the pre-war shipping, and has increased by over 20 per 
cent in the last year. In England, the total measure of activ- 
ity is less in proportion to pre-war business than in France, 
but the increase relative to the business in 1921 is greater. 
For example, in 1922 the pig iron production was nearly 
double that of 1921. The coal production increased by 50 
per cent, and the tonnage of ships cleared, by over 60 per 
cent, so that, as far as the two leading’ European countries 
are concerned, business is improving, even if not at as 
rapid a rate as in the United States. 


* * & 


* i 


The General Electric Co. has announced the formation of 
an Employes Securities Corporation which will issue $5,000,- 
000 worth of bonds to be sold to employes. Interest at the 
rate of 8 per cent will be paid to the purchasers of these 
bonds as long as they remain in the employ of the company. 
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PERSONALS 


Frep K. Corpes, formerly connected with J. H. Williams 
& Co., Brooklyn, N. Y., is now associated with the Western 
Drop Forge Co. of Marion, Ind. 


F. W. Davis, for several years connected with the Buffalo 
plant of J. H. Williams & Co., has become associated with the 
Western Drop Forge Co. of Marion, Ind., and will have 
charge of cost accounting. 


Harotp Pricorr, for the last four years sales manager of 
the Syracuse Supply Co., Buffalo, N. Y., has resigned to be- 
come eastern sales manager for the Gardner Machine Co., 
with headquarters in New York City. 


Cart F. Brercer, for ten years assistant manager of the 
Monarch: Machine Tool Co., 209 Oak St., Sidney, Ohio, has 
been appointed secretary and general manager of the Whipp 
Machine Tool Co. of the same city. 


Harry T. Scort, formerly sales manager of the Detroit 
Twist Drill Co., has become New England representative of 
the Whitman & Barnes Mfg. Co., Akron, Ohio, manufacturer 
of twist drills and reamers. Mr. Scott’s headquarters will 
be in Hartford, Conn. 


WILLIAM W. ScHWwEBS has been appointed general sales 
‘manager for William L. Procunier, Chicago, Il]l., manufac: 
turer of tapping chucks and attachments. Mr. Schwebs was 
formerly connected with the Western Electric Co., and the 
Keller Pneumatic Tool Co. 


Henry F. Russewu, formerly with the Lumen Bearing Co., 
and for the last five years sales manager of the iron foundry 
department of Farrar & Trefts, Inc., Buffalo, has been ap- 
pointed treasurer and general manager of the Buffalo Smelt- 
ing Co., Inc., Buffalo, N. Y. 

Matcotm Grant, formerly with Black & Decker Mfg. Co., 
Baltimore, Md., has been appointed eastern district manager 
for the Rainey Tool Co., Cleveland, Ohio, manufacturer of 
machine tools, pneumatic drilling and chipping tools, me- 
chanics’ hand tools, and special tools. 


CHARLES J. ScHmip has been placed in charge of sales in 
Greater New York and Long Island of the carbon: dioxide 
‘recorders and other power plant gages made by the Uehling 
Instrument Co., Paterson, N. J. Mr. Schmid was formerly 
in charge of the Boston office. His headquarters will be in 
Paterson temporarily. 


S. S. MAcIntosH, formerly associated with Cyril J. Bath, 
machinery dealer of Cleveland, Ohio, has recently become 
connected with the Maxwell Tool & Supply Co., 4500 Euclid 
Ave., Cleveland, Ohio, dealer in machinery, cutters, and belt- 
ing. Mr. MacIntosh has had many years of experience in 
selling new and used machinery. 


Paut A. Cortins, formerly Washington representative 
of the Automatic Electric Co., has been appointed assistant 
manager of the P. A. X. Department of the North Electric 
Mfg. Co., Galion, Ohio, manufacturer of private automatic 
exchanges for inter-office communication and machine 
switching systems for city telephone exchanges. 


Huser L. Morrison has joined the organization of the 
Greenfield Tap & Die Corporation, Greenfield, Mass., and will 
represent that company in Connecticut and Rhode Island. 
Mr. Morrison has been associated with the small tool indus- 
try for quite a number of years, and is well posted on all 
aspects of small tool manufacturing and selling. 


Epwarp C. WALDVOGEL, general manager of the Yale & 
Towne Mfg. Co., Stamford, Conn., was elected a vice-presi- 
dent, at a recent meeting of the board of directors. His 
title will be vice-president in charge of sales. Mr. Waldvogel 
has been associated with this organization for the last 
eighteen years, starting as a traveling salesman in 1905. 


M. D. GALBREATH, formerly manager of sales of the McCoy- 
Brandt Machinery Co., has become associated with J. C. Marr 
of the J. C. Marr Machinery Co., and after April 1 will 
conduct business under the firm name of Marr-GALBREATH 
MAcuHINERY Co., with office and warehouse at 127-129 Water 
St., Pittsburg, Pa. The company will deal in new and 
used machinery. 


RicHArps & Geter, 277 Broadway, New York City, patent 
and trademark attorneys, have made the following additions 
to their staff: JosrpH Fartey, formerly an assistant ex- 
aminer in the United States Patent Office and a member of 
the D. C. Supreme Court and Court of Appeals Bar; Henry 
Ruhl, trademark specialist; and Fritz Ziegler, Jr., registered 
patent attorney specializing in patent and unfair compe- 
tition litigation. 

C. J. Munpo has been placed in charge of the Pittsburg 
office of the Monitor Controller Co., Baltimore, Md., manu- 
facturer of automatic motor controls for all kinds of motor- 
driven machinery. The Pittsburg office is located in the 
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Union Arcade Bldg. G. H. Armstrong, formerly in charge 
of the Pittsburg office, is now located in Cincinnati at 307 
First National Bank Bldg. Mr. Armstrong’s territory will 
comprise southwestern Ohio, southern Indiana, and Ken- 
tucky. 


B. Otnry Houcu, for many years editor of the “American 
Exporter,” has established a business of his own as export 
counsellor, consultant, and adviser to banks, exporters, and 
manufacturers. The firm will be known as B. Olney Hough, 
Inc., and will be located at 17 Battery Place, New York City. 
Mr. Hough will continue to serve the “American Exporter” 
as export and technical adviser and writer, with the title of 
contributing editor. He has had a wide experience in the 
export field, and is the author of several books on exporting, 
one of which is entitled ‘‘Practical Exporting.” 


OBITUARIES 


COLUMBUS K. LASSITER 


Columbus K. Lassiter, president of the Consolidated Ma-‘ 
chine Tool Corporation of America, was stricken with heart 
failure, on the evening of March 3, as he was driving his 
automobile on Broadway, near 72nd St., New York City. 
He died shortly after, while being taken to the Roosevelt 
Hospital. 

Mr. Lassiter was born in.1866 in Roanoke, Va. 
a high position in 
the mechanical field 
by sheer persever- 
ance and constant 
application to work. 
He did not have the 
foundation of a col- _ 
lege education to 
build upon, because 
the death of his 
father, when he was 
thirteen years old, 
necessitated his 
leaving school to 
earn a livelihood. 
He was then ap- 
prenticed to a black- 
smith and during 
his apprenticeship 
studied evenings. 
At that time he al- 
ready evinced a 
keen interest in me- 
chanical appliances. 
Upon completion of 
his apprenticeship, 
he qbtained a posi- 
tion with a flour 
milling concern, and at the age of nineteen was managing 
the business. When twenty years old, he bought out a 
bakery and confectionery establishment. This enterprise was 
successful, but on account of his greater interest in ma- 
chinery, he sold the business and in 1892 entered the employ 
of the American Locomotive Works at Richmond, Va., as a 
timekeeper. In ten years he had advanced to the position 
of vice-president in charge of production, and retained this 
position until 1922, when he resigned to become one of the 
organizers of the Consolidated Machine Tool Corporation of 
America. 

At the time of his death, Mr. Lassiter was interested in 
several industrial and financial companies in addition to 
the one of which he was the head. He owned the controlling 
interest in the Baush Machine Tool Co., Springfield, Mass, 
at one time. During his connection with the American 
Locomotive Works he took out a considerable number of 
patents, principally on staybolt cutting machines of both the 
horizontal and vertical types. When the war broke out, he 
successfully undertook the first contract to manufacture 
shells for the Allies. At one time he had 30,000 employes 
under his supervision in the American and Canadian plants 
of the company, f 

Mr. Lassiter is survived by his wife, two daughters, and a 
son, Robert R., who is secretary of the Consolidated Machine 
Tool Corporation of America. 


He reached 


Auton N. Batrs, vice-president and general manager of 
the Hrie Foundry Co., Erie, Pa., died February 17. 
Howarp M. Wrtson, president of the Taylor Wilson Mfg. 


Co., Pittsburg, Pa.,. died suddenly on February 16, aged 
sixty-one years. 
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TOOLS 
BROWN & SHARPE 


on NEW 


The New Tools described in this book- 
let are designed with typical Brown & 
Sharpe skill to meet certain present-day 
requirements of every mechanic and shop 
owner. 


Such up-to-date tools as a single microme- 
ter measuring from 2" to 6", a complete 
line of Micrometers covering a range 
from 0 to 24", and a 6" rule of Stainless 
Steel are a few of the New Tools this 
booklet describes. 


These New Tools are direct helps toward 
better workmanship —they will benefit 
every man or shop which uses them. 


Learn about these helpful tools—write 
for this booklet today. 


With the booklet we shall be glad to send 
our No. 28 Small Tool Catalog if requested. 


BROWN & SHARPE MEG. Co. 
Providence, R. I., U.S. p\ 
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TRADE NOTES 


F. P. Screw Co., Cleveland, Ohio, has changed its firm 
name to the CLEVELAND Car Screw Co. This change is in 
name only, the personnel remaining the same. 

HyortH LarHe & Toot Co., manufacturer of precision 
bench lathes and machine and machinist’s tools, announces 
that it is now located at its permanent address, 10 Tremont 
St., Boston, Mass. 

B. A. Harper Toot & Suppty Co. has combined with the 
AporN STEEL Co., and has incorporated under the name of 
the Aporn-HarPER STEEL & ENGINEERING CORPORATION, With 
offices at 22-24 Clarke St., New York City. HE. A. Harper is 
president and directing head of the new corporation. 

TIMKEN ROLLER BEARING Co., Canton, Ohio, is making pro- 
vision for a considerable increase in the production of Tim- 
ken tapered rollér bearings at both the Canton and Colum- 
bus plants., Extensive additions to the equipment are being 
made at both factories, and a large modern factory building 
is in the process of construction at the Canton plant. 


Giss INSTRUMENT Co., Bay City, Mich., manufacturer of 
electric welding equipment, has increased its capital stock 
from $75,000 to $175,000. 
ing of a sales office in the General Motors Bldg., Detroit, in 
charge of F. M. Luchs, formerly chief engineer, and also in 
Cleveland, Ohio, at 2104 E. Superior Ave., in charge of 
W. O. Little. 

LinkK-BEtt Co. of Philadelphia, Chicago, and Indianapolis, 
announces that the price of its portable belt conveyor known 
as the “Cub” has been reduced more than 16 per cent. Owing 
to the large volume of orders on hand, the “Cub” loader 
was put on a quantity production basis, resulting in a large 
saving in the cost of manufacture, and thus making possible 
a reduction in price. 

Stewart Mra. Corporation, manufacturer of die-molded 
castings and bronze.bearing metal, announces that the office 
of its Ohio representative, E. P. Grismer, has been removed 
from 326 Caxton Bldg., Cleveland, Ohio, to 1982 BH. 66th St. 
A complete stock of semi-finished cored and solid bars of 
Stewart bronze bearing metal will be carried at that office 
for immediate delivery. 

SHIELps MacuHine Co., 1729 Doan Ave., Cleveland, Ohio, 
has been organized to manufacture a line of small tools, as 
well as screw machine and automotive parts. The president 
of the concern is Carl Shields, formerly of the Shields Cutter 
Co. and the Cleveland Milling Machine Co.; vice-president 
and general manager, L. H. Mesker; and secretary-treasurer 
and factory manager, S. S. Shields. 


SparTAN Saw Works, Springfield, Mass., manufacturer of 
hacksaw blades, reports that its rapidly increasing business 
has made it necessary to erect a new factory, which is 
located at Wason and Fisk Aves., in Brightwood, Mass. The 
new building is a one-story brick and steel structure of 
modern mill type, conveniently arranged, and providing for 
expansion as the business increases. 


JosePpH T. Ryerson & Son, Inc., 16th and Rockwell Sts., 
Chicago, Ill., have purchased the plant, stock, and good will 
of the Cincinnati Iron & Steel Co., Cincinnati, Ohio. Lewis 
EH. Skinner, who has been connected with Joseph T. Ryerson 
& Son, Inc., for eighteen years, has charge of the plant. 
He will be assisted by C. A. Parnell, former assistant to 
Arthur Allshul at the Ryerson Buffalo plant. 

PRODUCTION ENGINEERING CORPORATION, Canastota, N. Y., has 
been incorporated to take over the business of the Marvin 
& CASsLeR Co. of Canastota. The corporation will continue 
to manufacture and sell the Casler tools, including offset 
boring heads, drill chucks, non-floating reamer holders, 
planer jacks, planer blocks, and T-slot nuts. The new com- 
pany is particularly equipped for designing and building 
special. machinery and tools. . 

CHARTER GAS ENGINE Co., Sterling, Ill., has purchased the 
entire Mietz (also known as Mietz & Weiss) oil engine busi- 
ness heretofore carried on at 128 Mott St. and 430 BH. 19th 
St., New York City, by the August Mirrz Corporation and 
the ReLiance Om ENGINE CoRPORATION. The Charter Gas 
Engine Co. is now moving from New York City to its plant 
at Sterling, Ill., all the physical assets comprising the Mietz 
engines, meanwhile filling repair orders from New York. 


HypravuLic Press Mre. Co., Mount Gilead, Ohio, manufac- 
turer of high-pressure hydraulic presses, pumps, valves, ac- 
cumulators, and intensifiers, has recently increased its capi- 
talization from $260,000 to $1,200,000, and is contemplating 
making extensions and changes in its equipment and build- 
ings. The contemplated extensions consist of a new 
office building; an extension to the erecting shop, wood, and 
pattern department; and the addition of a number of new 
machines to the machine shop and pattern department. 
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Foster Macuine Co., Elkhart, Ind., manufacturer of 
turret lathes, screw machines, and.H. & M. thread millers, 
announces that at a regular meeting of the board of directors 
held on February 12, Oskar Kylin was elected vice-president 
of the company. Mr. Kylin, who is primarily responsible 
for the design of the new line of Foster screw machines and 
turret lathes brought out and perfected during the last six 
years, will continue in immediate charge of sales and engi- 
neering. The Syracuse Supply Co., Syracuse, N. Y., has been 
appointed exclusive agent for the products of the company. 


TRIPLEX MacHINe Toon CorPorATION, manufacturer of the 
“Triplex” combination bench lathe, milling and drilling 
machine, has moved its office from 18 E. 41st St. to 50 
Church St., Hudson Terminal Bldg., New York City. At the 
new address the corporation will also act as dealer in 
machine tools, small tools and supplies, and has made ar- 
rangements for representing several concerns: in the New 
York and New Jersey districts. This company was awarded 
the Gold Medal at the international exposition of inventions 
recently held in the Grand Central Palace, for its combina- 
tion bench lathe, milling and drilling machine, which was 
there exhibited. 


AMERICAN Toot & Mrc. Works, 652 W. Lake St., Chicago, 
Ill., is a new concern engaged in the design and manufacture 
of special machinery, dies, jigs and fixtures, and screw 
machine and punch press products. A. B. Cochrane, presi- 
dent of the new concern, purchased the plant and equipment 
of the Screw Machine Products Corporation, the Standard 
Clutch Control Co., and W. I. Denny. Mr. Cochrane was 
formerly district sales manager for the Steel & Tube Co. of 
America and the Mark Mfg. Co. Robert Hofstetter, for- 
merly engineer with the Illinois Tool Works of Chicago and 
the Nash Motors Co. of Kenosha, Wis., is manager. 


UEHLING INSTRUMENT Co., Paterson, N. J., has appointed 
Mitsui & Co. its exclusive representatives in Japan and 
China for the sale of Uehling carbon dioxide recording 
equipment and other power plant instruments and gages. 
The main office of Mitsui & Co. is located in Tokio, Japan, 
and the New York branch office of the company is at 65 
Broadway. The Uehling Instrument Co. has also appointed 
two new agents in the West and Middle West. John H. 
Arnold, 15% S. Fourth St., Tulsa, Okla., will have the terri- 
tory covered by the state of Oklahoma, and H. R. N. Johnson, 
917-A Marquette Ave., Minneapolis, Minn., will have the 
territory of Minnesota, North Dakota, and South Dakota. 


PRECISION & THREAD GRINDER MFe. Co., 1 S. 21st St., Phila- 
delphia, Pa., manufacturer of multi-graduated precision 
grinders, precision thread lead variators and gage blocks, 
and permanent alignment wheel truing heads, announces 
the following appointments as foreign representatives: 
Toronto and Vancouver, Canada, The A. R. Williams: Machin- 
ery Co., Ltd.; Montreal, Canada, Williams & Wilson, Ltd.; 
France, Belgium, Switzerland, Italy, and Spain, Allied Ma- 
chinery Co. of America; Norway, Sweden, and Denmark, V. 
Lowener; Japan, Andrews & George Co.; Petrograd and 
Moscow, Russia, M. Mett Engineering Co.; Holland and 
Dutch East Indies, R. S. Stokvis & Sons; Berlin, Germany, 
Bohm & Bormann; Melbourne, Australia, Bevan & Edwards. 


WELLS CorRPORATION, Greenfield, Mass., has been formed 
as a holding company in which are consolidated the Frank 
O. Wells Co., Inc., Greenfield, Mass., the American Tap 
& Die Co., Greenfield, Mass., and the Williamsburg Mfg. 
Co., Williamsburg, Mass. The joint capital in this merger 
is well in excess of $1,000,000. The Frank O. Wells Co., 
Inc., manufactures thread cutting tools, reamers, counter- 
bores, broaches, broaching machines, and tap and drill 
grinding machines. F. O. Wells, president of the company, 
was one of the original founders of the firm of Wells Bros., 
tap and die manufacturers, started in 1876. In 1912 Mr. 
Wells organized the Greenfield Tap & Die Corporation, of 
which he was president up to the time of his resignation in 
1919. Since that time he has been engaged in development 
work in the tap and die field. Mr. Wells will be president 
and consulting engineer of the new consolidated company. 
L. E. Peck, who has been general manager of the Frank O. | 
Wells Co., Inc., will be vice-president and general manager 
of the new company. A. B. Allen, of the American Tap & 
Die Co., manufacturer of a line of standard screw cutting 
tools as well as of butchers’ cutlery and supplies, will be 
secretary and treasurer of the consolidation. Mr. Allen was 
formerly cashier of the First National Bank of Greenfield. 
The Williamsburg Mfg. Co. manufactures a line of screw- 
drivers, iron levels, and hacksaw and butcher saw frames. 
David B. Miller, of the Frank O. Wells Co., Inc., will con- 
tinue in his present capacity, as will also Herbert J. Smith, 
who will continue as the superintendent of the, American 
Tap & Die Division of the corporation. No changes in the 
several organizations are planned. 
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CONTROLLED AT THE FRONT 


Hardened steel gears running on 
Hardened shafts 'with integral keys 
Automatic and centralized lubrication 
Automatic spindle brake 

Cincinnati flanged spindle end 
Cincinnati centralized control 


Cincinnati accuracy 


Feed changes are made at the front of the 
machine—not at the side or rear of -the 
column. 


All other control levers are reached by the 
operator from the same position. Speed 
changes are made and both the hand and 
power longitudinal cross and vertical feed 
control levers are reached. 


This is but one of the important features 
on these newly designed M Type millers. 


Send for our special booklet. 


The Cincinnati Milling Machine Company 
CINCINNATI, OHIO 
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COMING EVENTS 


April 9-14—Paper Industries Exposition to be 
held at the Grand Central Palace, New York 
City. Charles F. Roth and Fred W. Payne, 
managers, Grand Central Palace. 

April 16-19—Twenty-fifth annual convention of 
the National Metal Trades Association at the 
Hotel Astor, New York City. Secretary, L. W. 
Fischer, Peoples Gas Bldg., Chicago, Ill. 

April 18-20—Spring convention of the Society 
of Industrial Engineers, at Hotel Gibson, Cin- 
cinnati, Ohio. Further information can be ob- 
tained from the business manager of the society, 
327 S. La Salle St., Chicago, Ill. 

April 19-21—Seventh annual meeting of the 
American Gear Manufacturers’ Association, at the 
Hotel Cleveland, Cleveland, Ohio. T. W. Owen, 
2448 Prospect Ave., Cleveland, Ohio, secretary. 

April 26.28—Transportation meeting of the So- 
ciety of Automotive Engineers in Oleveland, 
Ohio. Secretary, Coker F. Clarkson, 29 W, 39th 
St., New York City. 

April 28-May 38—Twenty-seventh annual con- 
vention and seventeenth annual foundry machine 
and equipment exhibit of the American Foundry- 
men’s Association at Cleveland, Ohio. OC. HK. 
Hoyt, 140 S. Dearborn St., Chicago, Ill., secretary. 

May 2-4—Tenth National Foreign Trade Conven- 
tion in New Orleans, La. Secretary, O. K. Davis, 
1 Hanover Square, New York City. 

May 3-5—Semi-annual meeting of the American 
Bleetro-chemieal Society jat Hotel Commodore, 
New York City. Secretary, Colin G, Fink, 327 
S. La Salle St., Chicago, IIl. 

May 7-10—BEleventh annual meeting of the Na- 
tional Chamber of Commerce in New York City 
at the Waldorf-Astoria Hotel. Secretary, D. A. 
Skinnér, Mills Bldg., Washington, D. C. 

May 15-18—Annual convention of the National 
Association of Purchasing Agents at Cleveland, 
Ohio. Secretary, O. H. R. Heydon, 19. Park 
Place, New York City. 

May 17-19—Joint convention of the National 
Supply & Machinery Dealers’ Association, Southern 
Supply & Machinery Dealers’ Association, and 
American Supply &. Machinery Dealers’ Associa- 
tion in Cincinnati, Ohio. Secretary, F. D. Mitchell, 
1819 Broadway, New York City. 

June 11-14—Annual meeting of the Electric 
Power Club in Hot Springs, Va.; headquarters, 
Hotel Homestead. Executive secretary, S. N. 
Clarkson, Kirby Bldg., Cleveland, Ohio. 

June 14-15—Eastern sectional meeting of the 
American Society for Steel Treating in Bethlehem, 
Pa. National secretary, W. H. Eisenman. Hotel 
reservations made through George ©. Lilly, super- 
intendent of heat-treatment, Bethlehem Steel Co., 
Bethlehem, Pa. 

June 19-23—Summer meeting of the Society of 
Automotive Engineers at Spring Lake, N. J. Sec- 
retary, Coker F. Clarkson, 29 W. 39th St., New 
York City. 

June 25-29—Annual convention of the American 
Institute of Electrical Engineers at Swampscott, 
Mass. For further information, address the 
secretary’s office, 29 W. 39th St., New York City. 

June 25-30—Twenty-sixth annual meeting of 
the American Society for Testing Materials in 
Atlantic City, N. J.; headquarters, Chalfonte- 
Haddon Hall Hotel. ©. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa., secretary. 

October 8-12—Annual convention of the Ameri- 
can Society for Steel Treating to be held in 
Pittsburg, Pa., in connection with an inter- 
national steel exposition. W. H. Bisenman, 4600 
Prospect Ave., Cleveland, Ohio, national secretary. 


NEW BOOKS AND PAMPHLETS 


The International Metric System of Weights and 
Measures. 16 pages, 7 by 10 inches. Pub- 
lished by the Department of Commerce, Wash- 
ington, D, C., as Miscellaneous Publication 
No. 2 of the Bureau of Standards. 


Preparation and Properties of Pure Iron Alloys. 
By Henry S. Rawdon and Frederick Sillers, 


Jr. 17 pages, 7 by 10 inches. Published by 
the Department of Commerce, Washington, 
D. C., as Scientific. Paper No. 464 of the 


Bureau of Standards. Price, 10 cents, 


An Investigation of the Properties of Chilled Iron 
Car Wheels—Part II, By J. M. Snodgrass 
and F. H. Guldner. 72 pages, 6 by 9 inches. 
Published by the University of Illinois, Ur- 
bana, Ill., as Bulletin No. 134 of the Engi- 
neering Experiment Station, Price, 40 cents. 


Dermatosis Following the Use of Cutting Oils and 
Lubricating Compounds. By William J. Me. 
Connell. 22 pages, 6 by 9 inches. Reprint 
No. 770 from the Public Health reports. 
Copies may be obtained from the Superinten- 
dent of Documents, Government Printing 
Office, Washington, D. C. Price, 5 cents. 
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Trademarks, 46 pages, 6 by 9 inches. Published 
by Richards & Geier, Patent and Trademark 
Attorneys, 277 Broadway, New York City. 

This is the third edition of a pamphlet on 
trademarks and trade-names, covering selection, 
use, registration, validity, unfair competition, and 
duration of right, The law governing’ registration 
of trademarks is stated, and information is given 
on what may or may not be registered, procedure 
in making application for registration, procedure 
in the patent office, renewals, ete. The law and 
practice governing trademarks in foreign countries 
is also included. This book is distributed gratui- 
tously to those interested in the subject. 


Machine Tools and Their Operation—Part I, By 
Fred H. Colvin and Frank A, Stanley. 341 
‘pages, 6 by 9 inches; 77 illustrations. Pub- 


lished by the McGraw-Hill Book Co., Ine., 370 
Seventh Ave., New York City. Price, $4. 
This is the first of two volumes to be brought 

out on the construction and operation of ma- 
chine tools. The first volume contains a dis- 
cussion of the fundamental principles involved 
in the operation of lathes, drilling machines, hand 
and automatic screw machines, screw machine 
tools, and boring machines. The section on 
lathes takes up work held between centers; driv- 
ing and turning work; steadyrests, follow-rests, 
and faceplate work; chucks, chucking and boring 
tools; taper turning and boring’; thread cutting; 
and the lathe indicator. The section on drills 
treats of the shape of the cutting edges, clear- 
ance lubrication, and speeds and feeds. The sec- 
tion on hand and automatic screw machines de- 
scribes the Pratt & Whitney, Brown & Sharpe, 
Cleveland and Acme machines. The part dealing 
with boring describes boring machines and their 
work; the horizontal machine in the railroad shop: 
unusual work on‘a boring machine; the vertical 
boring machine; and methods of holding work to 
be turned and bored. 

Metals and Their Alloys. By Charles Vickers. 800 
pages, 614%, by 9%. inches; 110 illustrations. 
Published by Henry Carey Baird & Co., Inc., 
2 W.'45th St., New York City. Price, $7.50. 

This book treats of the preparation, properties, 
and uses of alloys of all kinds. The volume is 
partly based on the book ‘‘Metallic Alloys’’, by 

W. T. Brannt, but the revision has been so com- 


‘plete that a practically new book has resulted. 


The aim in preparing this work*has been to make 
it of value to the practical man. The author is a 
foundryman of many years’ experience, and a 
specialist in the melting, alloying and casting of 
metals. .He has contributed extensively to the 
technical press. The physical properties of the 
various alloys have been given, when it was pos- 
sible to obtain them, and simple formulas have 
been included. Information is given on magnesium 
alloys, and the precautions to be observed when 
melting and alloying the electron group of alloys. 
The melting and casting of monel metal is also 
described, and the chapter on die-casting treats of 
the die-casting of bronze, as well as the low-fusing 
alloys. The foundry uses of scrap metals is the 
subject of another chapter. The alloys have been 
divided into twelve classes, each having a dif- 
ferent metal as a base, including iron and steel, 
as well as alloys having zinc as a base. 


Design of Machine Elements. By James Alex- 
ander Mease and George Fred Nordenholt, 237 
pages, 6 by 9 inches; 101 illustrations. Pub- 
lished by the McGraw-Hill Book Co., Inc., 370 
Seventh Ave., New York City. Price, $2.50. 

The text of this book is intended as a course 
in elementary machine design. Simple stresses 
and moments only are dealt with, the treat- 
ment of» combined stresses being avoided. 

The fundamental relations between simple forces 

and stresses are first established, and then ap- 

plied as far as practicable to simple machine 
elements. All theoretical formulas are developed, 
and, wherever possible, the theoretical basis for 
empirical formulas is explained. In almost all 
cases the method of procedure in making com- 
putations is outlined. The text is divided into 
twenty chapters headed as follows: Definitions 
and Simple Stresses; Moments and Moment of 

Inertia; Materials and’ Fundamental Considera- 

tions; Bolts, Nuts, and Screw Fastenings; Deter- 

mination of Required Bolt Diameters; Cylinders 
and Riveted Fastenings; Keys for Shaft Fasten- 
ings; Shafts; Transmission of Power from One 

Shaft to, Another; Gear Tooth Profiles; Spur 

Gears; Bevel Gears; Worm and Worm-wheel; 

Belts and Pulleys; Rotating Pieces; Standard 

Bearings; Connecting-rods; Flywheels; Helical 

Springs; and Application of Friction. 


NEW CATALOGUES AND 
CIRCULARS 


General Motors Corporation, Detroit, Mich, 
Sheets for loose-leaf catalogue, containing ma- 
terial ‘specifications and heat-treatments for iron 
and steel and for non-ferrous metals and alloys. 

New Departure Mfg. Co., Bristol, Conn. Sheets 
Nos. 5, 14, 34, 35, and 119 FE for loose-leaf 
eatalogue, showing installations of ball bearings 


‘and details. 
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in centrifugal pumps, driving pulleys of drilling 
machines, change-speed gearing for machine tools, 
motor-driven exhausters, and spinning lathes. 


Wagner Electric Corporation, St. Louis, Mo. 
Bulletin 181, containing instructions for order. 
ing and adjusting repair parts of Wagner single- 
phase motors. The bulletin points out the various 
causes of a motor failing to start or to operate 
correctly, and describes methods of correcting the 
trouble. 


Hoosier Universal Machinery Co., Goshen, Ind. 
Catalogue describing in detail the construction of 
the Hoosier spring cushion universal joint, which 
is designed with a torque cushion, by means of 
which the life of clutch, bearings, gears, and 
axle shafts is conserved, and the transmission of 
power is effected without shock, / 


Golden-Anderson Valve Specialty Co., Fulton 
Bidg., Pittsburg, Pa. Bulletin illustrating and out- 
lining the features of the Golden-Anderson ‘‘Non- 
return’? valves, by means of which a disabled 
boiler can be instantly isolated from a battery in 
case of accident, thereby confining the damage to 
one boiler and eliminating shut-down of the plant. 


Hy-Way Service Co., South Bend, Ind, Circular 
of the Williams vertical cylinder grinder, con- 
taining a list of the special advantages of this 
machine, a*detailed description, and general speci- 
fications. The machine is equipped with an ‘‘Oil- 
gear’’ variable hydraulic feed pump, which gives 
any desired feed instantly to the grinding wheel, 
with automatic reverse and rapid traverse for rais- 
ing the wheel out of the work. 


Greenfield Tap & Die Corporation, Greenfield, 
Mass, Bulletin 101, illustrating and describing 
‘“‘Hydroil’’? Nos. 51 and 52 internal grinding ma. 
chines, designed for the accurate grinding of 
internal surfaces on a quantity production basis. 
The bulletin describes the principal features of 
these machines, and gives complete specifications 
Bulletin 2, containing data on 
G. T. D. drills, taps, and dies for lighting fix- 
ture manufacturers, 


Farrel Foundry & Machine Co., Inc., 344 Vulean 
St., Buffalo, N. Y. Catalogue descriptive of the 
Sykes patent double helical gear generating ma- 
chine, the rights for which have been acquired 
in the United States and Canada by this com- 
pany. Illustrations of the machine and examples 
of the continuous double helical gears cut by 
the Sykes process are shown. The catalogue 
points out the particular advantages of this 
process, and gives the capacity, speeds, etc., of 
the machines. ; ; ; 

Goodell-Pratt Co., Greenfield, Mass. Cata- 
logue 15, 448 pages, 6 by 9 inches, covering the 
entire line of Goodell-Pratt tools, including drills, 
chucks, bit braces, augers, saws, cutters, . tool 
handles, screwdrivers, countersinks, nail sets, 
punches, chisels, hammers, wrenches, valve lift- 
ers, vises, grinders, grinding and polishing heads, 
squares, levels, steel rules, straightedges, calipers, 
micrometers, screw pitch gages, etc. The cata- 
logue contains a complete index of the various 
tools, as well as a separate list of the new tools. 

Landis Machine Co,, Inc., Waynesboro, Pa. 
Catalogue 27, containing illustrations and de- 
scriptive material covering the Landis line of 
pipe threading ,and cutting machines, pipe and 
nipple threading machines, chaser grinders, and 
automatic die-heads, The distinctive character- 
istics of the Landis die are pointed out, and a 
detailed description of the chasers. and chaser- 
holders is given. Specifications covering the size, 
range, number of chasers, capacity, ete., are 
arranged in tabular form. A numbered list of 
the hames of parts of the Landis die-heads and 
pipe threading and cutting maehines is included 
for convenience in ordering repair parts. . 

Timken Roller Bearing Co,, Canton, Ohio, has 
published two booklets dealing with methods of 
steel making and the heat-treatment of steel, 
which have been prepared by the metallurgist and 
furnace superintendent of the company. These 
books describe in detail the processes used in the 
plant of the Timken Roller Bearing: Co. for mak- 
ing special electric steel for Timken bearings, 
A comprehensive description of the heat-treat- 
ing methods is also given. The booklets include 
the results of recent important research work by 
the metallurgical department of the company, and 
comprise technical treatises rather than mere 
catalogues. 


Victoy Tool Co., Inc., Madison & W. M. R, R., 
Waynesboro, Pa. Catalogue 10, illustrating and 
deseribing the line of tools made by this com- 
pany, which includes self-opening die-heads, col- 
lapsible taps, solid adjustable taps, floating tool- 
holders, and nut facing machines. The various 


tools are described in detail and fully illustrated, — 


and tables of specifications are given covering the 
size and capacity of each. The book is com- 
pletely illustrated with views of the tools as well 
as views showing them in operation on specific 
jobs. The latter illustrations are supplemented 
with data concerning the nature of the work 
and the production time. 
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-conditions. 
covered by H. Reinhardt, 80 Rut- 


SIMPLE but effective method 
A« prolonging the life of 
shock-resisting tools has been 
discovered. This method, briefly 
described, consists in artificially 
maintaining the dies or tools, while 
in use, at a temperature above that 
resulting from normal operation but 
below the temperature at which 
they are hardened and drawn. ° 
When forging dies are expensive 
to replace, as when exceptional ac- 
curacy or intricate shapes are re- 
quired, the total production ob- 
tained during the life of a set of 
dies becomes an important item in 
the cost, and the heated die method 
is especially applicable under these 
This method was dis- 


land Road, Brooklyn, N., Y., and it 
was first applied in a commercial! 
way by the Bard-Parker Co., 37 E. 
28th St., New York City: 

Many efforts have been made in 
the past to increase the total pro- 
duction obtained during the life of 
drop-forging dies. These attempts 
have consisted chiefly in experi- 
ments with the better grades of 


alloy steels in place of ordinary straight carbon. and heat- 
Such attempts have generally proved 
unsuccessful, because the alloy steels, either through lack 
of toughness or because of an unsuitable composition for hot- 
forging die work, usually failed, and the cost of most of the 
new steels proved so high as to more than offset any economy 
gained through a slight extra service. 
the problem by inserting special steel sections in ordinary 
die-blocks have also resulted in failure in nearly every case. 


treated die-blocks. 


Prior to the time when high- 
speed steel first made its appear- 
ance, around 1900, there was little 
reason, perhaps, to question the 
use of dies and tools at atmospheric 
or shop temperatures, although even 
then the practice of warming drop- 
hammer dies and other shock tools 
on a cold morning “to take the 
chill out of them” was quite an old 
one on two continents. It was 
known that hardened dies and tools 
are very brittle around and below 
the freezing point. Owing to the 
relatively low critical point of the 
ordinary carbon steels then in use, 
care had to be taken not to over- 
heat the faces of the dies while in 


“use and thus impair their hard- 


ness; hence it is not surprising that 
the plan of operating dies or tools 


A Method of Increasing the Resist- 
ance of Steel to Repeated Shocks and 
Resulting Fatigue and Crystallization 


By MORGAN PARKER 
President, Bard-Parker Co., Inc., New York 


Attempts to solve 


A remarkable discovery has been made re- 
garding a method of prolonging the life of 
cold-forging dies or other tools that are sub- 
ject to fatigue and failure as the result of 
repeated shocks. This discovery, as suc- 
cessfully applied to commercial forging 
operations, is here described for the first 
time. Before the introduction of this method 
in connection with a certain cold-forging 
operation, the Bard-Parker Co. obtained 
from a few hundred to about one thousand 
forgings during the life of an expensive pair 
of dies. Now by the application of the 
simple discovery referred to, the produc- 
tion during the life of a set of dies has been 
increased to fifteen or eighteen thousand 
forgings. This same method is applicable 
to other classes of shock-resisting tools. 
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at artificially high temperatures 
was not thought of. 

While studying the peculiar mag- 
netic properties of various’ high- 
speed steels, as compared with 
other steels, the remarkable ten- 
acity and elasticity of the test 
pieces at temperatures ranging 
from 300 to 1100 degrees F. was 
discovered. Further investigation 
proved that the samples could, with- 
out exception, be made very tough, 
without affecting their hardness ta 
any marked degree, by heating 
them. Subsequent shock tests on 
alloy steel samples known to pos- 
sess very little resistance to shock, 
showed plainly that these steels will 
stand a lot of pounding if sustained 
at artificial temperatures. Appar- 
ently the toughness of hardened 
steel increases with its tempera- 
ture up to a certain point. It re- 
mains to be ascertained whether or 
not there is any distinct rule re- 
lating to toughness and tempera- 
ture that would fit all kinds of 
steel, and it may be that eventually 
a formula will be found for deter- 
mining the temperature at which 


one steel or another will give the best service. 

An important fact also brought out by the pounding test 
is that fatigue, or crystallization, is effectively retarded, if 
not altogether prevented, by suitable artificial temperatures. 
Heat evidently gives a certain amount of molecular freedom. 
which reduces the rigidity of the martensite. 
of molecular freedom, the compressive strength of hardened 
tool steel grows to an extraordinary extent. 
the crystals are kept in a state of elasticity by the steady 


In this state 
We find that 


flow of heat from a burner into 2 
die-block, against the effects of the 
severe pounding of a drop-hammer, 
or the combination of shock and 
pressure in forging machines; in 
fact, increasing the temperature of 
the dies by artificial means seems 
to be the one effective remedy 
crystallization being prevented as 
borne out by actual shop experience. 


Practical Application of the Method 


Before the heating method was 
utilized by the Bard-Parker Co., 
much trouble was experienced with 
cold-forging dies. This company 
manufactures a surgical operating 
knife, the principal feature of which 
is a detachable blade, which may be 
replaced after use like the safety 
razor, thus obviating resharpening. 
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The dies are used for the handles of these knives. This 
scalpel handle (see Fig. 2) must be forged accurately, the 
end to which the blade fits having a tolerance of 0.001 inch. 
To obtain this accuracy, the handles are swaged cold in dies 
finished accurately and with a high polish. All name and 
trademark type is raised in the die, thus avoiding machine 
sizing and stamping operations on the forgings and eliminat- 
ing the possibility of inaccuracy. The handles are made of 
a non-ferrous nickel alloy, and require annealing between 
the successive rough- and finish-swaging operations under 
the drop-hammer, owing to the density of the material. 
With this cold drop-forging operation, success depends upon 
the dies, which soon fail to produce satisfactory work if 
used at ordinary temperatures. From the beginning, the 
heating method showed a great increase in the life of 
the dies. 

The company referred to had tried every brand of die 
steel within reason, and every known method of routing 
and sinking the dies, both in hot and cold die-blocks. Never- 
theless, production never exceeded a few hundred to a 
thousand forgings per die, so that the burden of die depre- 
ciation, coupled with the constantly increasing demand for 
the article, made it impractical to continue that method of 
production. Consequently, the Reinhardt heating method 
was put into operation. This method is covered by a U. S. 
letters patent, and is also protected in foreign countries. 


Dies Used and Method of Heating to Prolong Life 


The set of dies used for this forging operation was made 
up of a non-shrinkable semi-high-speed steel, containing 
about 2.5 per cent carbon, 14 per cent chromium, 1 per cent 
nickel, and 0.55 per cent manganese. The dies were hard- 
ened glass hard, and slightly drawn to relieve internal 
stresses. While in use under the drop-hammer, these dies 
are sustained at an artificial heat of 400 to 450 degrees F., 
by the use of gas burners. The first set of dies made and 
operated in this way produced eighteen thousand forgings, 
in comparison with a few hundred by the old method; the 
second pair of dies produced fourteen thousand forgings. 
The dies in both instances finally gave out by splitting in 
two, lengthwise of the impression. The fractures showed 
that the molecular structure of the steel had in no way 
been disturbed; there was no trace of crystallization, the 
fracture presenting a beautiful dense satin-like surface and 
being a good example of the forged grain of the die-block. 


Fig. 1. 
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Hammer equipped with Cold-forging Dies and Gas Burners for heating the 
Dies to a Temperature of 400 to 450 Degrees F. while in Use 
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Fig. 2. Upper and Lower Dies and Sample Forgings, showing 


the Side formed by Each Die 


The temperature (400 to 450 degrees F.), although not 
affecting the hardness of the dies, is sufficiently high to 
prevent the dies from flying to pieces which would happen 
instantly with this steel on the first blow if the dies were 
used cold. The dies are heated by a very simple arrange- 
ment, consisting of four small and very light gas burners, 
two being attached to each die on opposite sides, as shown 
in the heading illustration. The burners on the upper die 
were screwed to the hammer and connected by flexible tubes 
to the gas and air supply pipes. i 

The burner for the upper die is located at A, Fig. 1, and 
the burner for the lower die at B. Hach burner is in the 
form of a perforated pipe, and the flame plays against one 
side of each die-block. Pilot lights have been installed to 
relight the burners at the top of the stroke, should they be 
extinguished by the jar of the blow. When 
the dies have been brought up to the required 
heat, which may be checked by bringing sol- 
dering wire into contact with them, the burn- 
ers are turned down sufficiently to maintain 
the proper heat and offset the loss through 
radiation. 

Many other dies have been made since the 
first trial and. used for protracted periods 
without showing any sign of crystallization, 
bearing out the previous experience concern- 
ing hardened dies that showed no sign of 
fatigue under heat operation. A set of old 
carbon steel dies previously used without arti- 
ficial heating for this forging operation, is 
shown in Fig. 3. These dies produced 1100 
forgings, but to obtain this number, it was 
necessary to use additional intermediate 
breaking-down and annealing operations. The 
upper die finally chipped out on the left-hand 
side, as the illustration shows, and there are 
small but objectionable imperfections on the 
lower die (not visible in the illustration). 


Results of Additional Tests 


Horizontal forging machines in which 
heading and gripper dies are used in manu- 
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facturing hot- and cold-forged bolts and rivets, afford an 
unusually good opportunity to show the benefits derived 
from the application of heat to the tools in operation, because 
practically unlimited quantities of bolts and rivets are 
made, and the tools are used until unfit for additional 
service. On small cold-forgings, figures have recently been 
obtained showing that heading dies of a high-carbon chrom- 
ium steel, under a constant heat of about 400 degrees F., 
yield four to five times as many rivets as the average tool- 
steel dies used unheated. The tests have shown that these 
heading dies made of a very high-grade wear-resisting alloy 
steel, eventually require replacing on account of wear. only, 
and do not show the defects (sponginess) typical of the un- 
heated carbon tool-steel dies normally used, which make 
the latter unfit for further use. 

This marked difference in the performance of the heated 
and unheated tools indicates that crystallization caused by 
fatigue is retarded in the heated dies to such an extent 
that the tools require replacement on account of wear long 
before they show any indication of crystallization. This 
makes it possible to 
use the tools again 
after they have been 
redressed, whereas 
tools that have been 
used without artifi- 
cial heat have to be 
discarded on account 
of defects extending 
an inch or more 
down into the stock. 
Unfortunately, owing 
to the way these 
tools are confined, 
difficulties are experi- 
enced in applying 
the heat through 
Bunsen burners; and 
there is a lack of 
suitable electric heat- 
ing devices having 
the necessary resist- 
ance to shock and 
vibration. 

The numerous tests 
that have been car- 
mied= out, or still 
await settlement, 
have brought good results. Perforated disks and knives for 
meat choppers are made by two concerns by the hundreds 
of thousands in steel dies containing 0.40 per cent carbon, 
1.80 per cent tungsten, 1 per cent chromium, 0.85 per cent 
silicon, and 0.35 per cent manganese. These dies are main- 
tained by gas torches at temperatures of about 400 degrees 
F, during operation. Production figures so far show an 
average of 15,000 disks per die, as against 3000 disks for- 
merly obtained. The number of knives obtained per die has 
been increased six times. 

Rail spikes, made in circular high-speed steel dies in a 
friction screw press, are produced at the rate of 30,000 spikes 
per die. Formerly these spikes were made in carbon steel 
dies having a total yield of 4000 to 5000. The carbon steel 
dies were kept cool by a stream of water, while now the 
high-speed steel dies are maintained at a temperature of 
500 to 600 degrees F. when in use, the method having been 
reversed so far as temperature is concerned. 

Another interesting example illustrating the possibilities 
of heated dies is found in the following record of perform- 
ances for dies used for forging lock keys which are drop- 
forged while hot. These keys measure about 3 9/16 inches 
over-all, and 34,000 were forged in a single lower die artifi- 
cially heated. After doing this work, the die was put away 
in excellent condition. This die is made of tungsten steel 


Fig. 3. 
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Set of Carbon Steel Dies previously used without Artificial Heating—note 
Chipped out Spot at Left on Upper Die 
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containing 12 per cent tungsten, 0.50 per cent carbon, and 
3.50 per cent chromium. 

To match this heated lower die, two unheated upper dies 
made of high-grade die steel were worn out while producing 
the 34,000 keys. The following is a record of their perform- 
ance: Each of these dies first produced 5000 keys. It was 
then necessary to plane down both dies and re-engrave 
them. Die No. 1 then produced 3500 pieces after which re- 
engraving and re-hardening were necessary. Die No. 2 
produced 4500 pieces, and then was planed down and re- 
engraved. Next in order, die No. 1 produced 4500 pieces, 
and then planing down and re-engraving became necessary. 
Die No. 2, after producing 5500 pieces, was scrapped. 
Finally, die No. 1, after producing 6000 pieces, was also 
scrapped. 


Extent to which Process may be Applied 


The field of application of this process is very large, and 
the heating method may be said to be of benefit wherever 
tools are used that have to stand wear and tear, and are 
subjected to shock, 
pressure, or vibra- 
tion, still being ex- 
pected to yield large 
production. Thus the 
method is of great 
interest to manufac- 
turers of small drop- 
forgings used in 
large quantities, au- 
tomobile, motorcycle 
and sewing machine 
parts, pliers, scissors, 
spoons and forks, 
hot- and cold-forged 
knife blades, parts of 
surgical and dental 
instruments, small 
forged and punched 
tools in general, hot- 
and cold-swaged parts 
and similar work. 

Manufacturers of 
table ware have 
adopted the heating 
method for their. 
dies without chang: 
ing the brand of 
steel, simply with a view to reducing breakage and the risk 
of chipping. As one design of spoon is rarely required in 
large quantities, it is considered unnecessary to use a die 
of the expensive high-grade alloy steels. Dies of carbon 
steel are used and maintained at artificial heats of about 
300 degrees F. 

Perhaps the most interesting use of this method so far is 
in the drop-forging of high-speed side milling cutters. These 
forged cutters are practically ready for grinding and harden- 
ing after forging. The dies are made of tungsten steel con- 
taining 0.50 per cent carbon, 12 per cent tungsten, and 
3 to 3.5 per cent chromium. Regular 18 per cent tungsten 
steel has also been used. Neither test has yet been brought 
to a conclusion, and since only one hundred and fifty 2%- 
inch and one hundred and sixty-nine 3-inch cutters have 
been made up to the time of this writing, the dies are still 
in perfect condition. Every one of the cutters came out 
perfect.- The cost of producing these cutters was less than 
that of producing a similar number of machined cutters 
from solid bar stock, even including the cost of the dies 
for making the number of cutters mentioned. 

From what has preceded, it is evident that heat means 
life to a shock-resisting tool, as it does to the human body. 
The vitality imparted by the proper degree of heat to the 
smallest crystal of a given body of hardened steel finds 
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expression in the almost incredible shock resistance of the 
combined mass of molecules that cannot be crushed. Thus 
the benefits of the new method may be likened to those of 
a steel, or alloy, that. is yet to be discovered—one that com- 
bines hardness and toughness in the extreme. 


Experiment with a Blanking Die 


An interesting experiment was conducted to determine 
the effect of the artificial heating method as applied to a set 
of blanking dies used for cutting blanks from steel con- 
taining 1.28 per cent carbon and 2 per cent chromium. As 
these blanks are used for making the blades for Bard- 
Parker surgical knives, the edges of the blanks must be 
without burrs, and consequently maintaining sharp edges 
on the dies is of particular importance. 

The production obtained ordinarily from a set of dies 
between grindings is about 35,000 blanks. When a set of 
dies was operated at a temperature of 350 degrees F., 
65,000 blanks were cut and the dies were still sharp, but 
unfortunately it was necessary to discontinue the experi- 
ment at that point owing to a slight warping of the die- 
shoe. As the punch clearance is only 0.0005 inch, and as 
the pillars are provided with hardened and lapped close- 
fitting bushings, the result of this slight warping was to 
move the pillars out of alignment just enough to cause the 
bushings to bind to such an extent that there was danger 
of their “freezing.” For this reason the test to determine 
the possible advantage of artificial heating in this case, 
could not be continued, and therefore, it is not regarded as 
conclusive, but has been referred to because it tends to sup- 
port the theory that the artificial heating method is effective 
for blanking dies as well as for those used in connection 


with forging operations. 
* * * 


NEW PLAN FOR FINANCING INDUSTRIAL 
STANDARDIZATION 


A new plan for financing the industrial standardization 
work of the United States, which provides for membership 
dues on the basis of one cent per each $1000 of the gross 
receipts of industrial corporations, has been approved by the 
executive committee of the American Engineering Standards 
Committee. Twenty of the most influential industrial execu- 
tives of the country have accepted places on an advisory 
committee to cooperate with the ways and means committee 
in the financing of the Engineering Standards Committee. 

The new class of members, whose dues will be appor- 
tioned in the manner mentioned, will be known as sustaining 
members, and a special service will be provided for them, 
including information bulletins on developments in stand- 
ardization work in this country and in all other countries 
where industrial standardization is in progress. Heretofore 
the Engineering Standards Committee has been financed 
entirely by dues from the nine technical societies and seven- 
teen national trade associations which, with seven depart- 
ments of the federal government, constitute its present mem- 
bership. Annual deficits were cleared by contributions from 
individual corporations. It is expected that the new plan of 
financing will provide an annual budget of $50,000 for the 
Standards Committee. The plan includes the appointment of 
an engineer-translator who will provide translations of stand- 
ards developed in foreign countries for the 
service to sustaining members. 


information 


* * * 


The production of copper in 1922, according to the United 
States Geological Survey, as.compiled from reports of the 
smelters covering the production for eleven months and the 
estimated production in December, was about 981,000,000 
pounds, an increase of 475,000,000 pounds over 1921. Pro- 
ductive work was resumed at practically all. the large min- 
ing companies by April, 1922, a year after the general shut- 
down of the copper mines. 
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STANDARDIZATION OF MACHINE PARTS 


By RAYMOND B. TEMPLE 
Designing Engineer, Blanchard Machine Co., Cambridge, Mass. 


The difference between operating a plant at a profit and 
at a loss may depend on the attention given to seemingly 
unimportant details. This is especially true in times of 
business depression, when the plant may be forced to cut 
down its production to a small per cent of its normal 
capacity. Under such conditions, the problem of eliminating 
as far as ‘possible the duplication of effort deserves special 
attention. In the engineering department of the Blanchard 
Machine Co. a system has been devised to cope with this 
particular problem, and the results obtained have shown the 
system to be of material assistance in cutting down produc- 
tion costs. 

In designing a new machine, particular care is taken to 
utilize, as far as practicable, parts that have been designed 
for previously built machines. This procedure often saves 
considerable time that would otherwise be required for 
making new drawings. It also saves the expense and space 
necessary for carrying an increased variety of parts in stock. 
Before the new system was put into operation, it was neces- 
sary for the designer to spend a good deal of time looking 
over miscellaneous collections of drawings in order to deter- 
mine if any previously made part could be adapted to the 
requirements of the new machine. More time was often 
spent in a fruitless search through old drawings than would 
be required to make a new drawing and have an entirely 
new part made. 


System of Standardizing Parts 


In order to remedy this condition, blueprints of each 
group of parts commonly used in all types of machines were 
made up and bound into book form for use in the drafting- 
room. The parts grouped together in these bound books 
included machine collets, special nuts, finished washers, pins, 
shoulder bolts, and similar parts. By reference to these 
readily accessible books, the designer could easily locate an 
old part that could be used without any changes, or perhaps 
a part would be found that could be used by modifying the 
design of the new machine slightly. If no part could be 
found that would suit the new requirements, the designer, 
with his knowledge of the similar parts already in use, could 
at least design the new piece as nearly as possible like those 
already made. This plan resulted in gradually building up 
a uniform line of parts. ; 

In some instances, a systematic study of a particular group 
of parts shown in the bound blueprints enabled the designer 
to standardize the parts or make slight modifications in 
their design that would greatly reduce the total number of 
parts needed to meet all requirements. The system out- 
lined can, of course, be extended to cover an unlimited 
variety of parts. -It would eventually include such items as 
machine handles, name plates, and all kinds of special parts 
used in the company’s products. The possibilities of cutting 
down production costs by this system of standardization 
have only begun to be realized in the plant referred to. 
However, there is ample evidence that the system is one 
that will increase profits if it is properly carried out. 


* * * 


PRODUCTION MEETING OF S. A. E. 


The Society of Automotive Engineers will hold its annual 
production meeting this year at Cleveland, October 25 to 26, 
when papers on new processes, shop methods and production 
problems will be presented. The subjects dealt with at the 
production meetings cover all phases of factory economics, 
wage systems, planning, purchasing, and production methods. 
Last year the production meeting was held in Detroit. It 
is planned to change the place for the meeting from year to 
year, but always to hold it within the region where the 
major portion of the automobile industry is located. 


May, 1923 
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Types of Polishing Machines 


By BRADFORD H. DIVINE, President Divine Bros. Co., Utica, N. Y., and President of the 
Metal Finishers’ Equipment Association 


HERE are many different types of polishing machines 
T in use adapted to a great variety of work, ranging all 
the way from a simple cheap cast-iron bench lathe up 
to the elaborate automatic machine. Bearings of all kinds 
are used—cast iron, babbitt, and bronze bearings, plain, roller, 
and ball bearings. Machines are available in types 
and styles to meet the requirements of any purchaser. The 
designs incorporate single-end and double-end types, floor 
lathes with straight columns, flaring columns, etc., in a very 
large assortment. 

In the early days of polishing when the wheels were made 
in the factories using them, very little attention was paid 
to the design of polishing lathes. This was due to the fact 
that the polishing wheels were 
generally of small diameter, 
made out of wooden blocks 
and faced with leather straps, 
or out of disks of sail cloth 
glued together, or of similar 
types, and the strains set up 
while operating were small. 
A whéel larger than 12 inches 
in diameter was rare, the 
-common sizes being 8 and 10 
inches. gee 

The ordinary type of pol- 
ishing lathe consisted simply 
of a cast-iron column with a 
base for support, placed either 
on a bench or on the floor, 
with the upper part of the 
column spreading out into a 
pair of V- or U-shaped arms 
fitted with cast-iron or bab- 
bitt bearings. The bearing 
boxes were usually very short, 
and the spindles long in pro- 
portion, so that the wheel was 
carried at some distance from 
the frame of the lathe, to pro- 
vide sufficient clearance for turning the work around. the 
polishing wheel. Even with wheels of light weight, the 
pressure applied by the polisher on the wheel produced a 
strain that made the bearings very short-lived. The cost 
of the repairs was a relatively modest item, but the loose 
vibrating shaft or wheel prevented the operator from pro- 
ducing a well polished surface, or from doing his work 
cheaply or rapidly. Often the simplest and cheapest forms 
of floor and bench grinding lathes were used for polishing, 
but such lathes were not built to stand the higher polishing 
speeds, and caused trouble. 


Bigs 1, 


The Cupola Jack Polishing Machine 


Another type of polishing machine is the so-called ‘‘cupola 
jack,” shown in Fig. 1, which is still extensively used, espe- 
cially in the cutlery industry. This machine is quite differ- 
ent in design from the column type with the double-end 
shaft just described. The cupola jack frame consists of a 
cast-iron base with two cast-iron upright columns, connected 
by a brace at the middle. The upper end of each column is 
arranged to hold a removable hard-wood block in a hori- 
zontal position, with the end of the grain against the end 
of the shaft, and fastened in place by a set-screw. The 


Cupola Jack Polishing Machine 


spindle and arbor hole of the wheel are both tapered, and the 
polishing wheel is driven on the spindle with a tight fit. 
The ends of the spindle are tapered down to points, and 
fitted into countersunk depressions cut into the ends of the 
hard-wood blocks which constitute the bearings. 

The driving pulley is permanently fixed to the tapered 
shaft. The spindle is removed when a wheel is to be 
replaced by throwing the belt off the pulley and releasing 
the set-screw clamp on one of the wooden block bearings, 
which is moved out sufficiently to enable the spindle to be 
removed. The blocks are usually of rock maple, and origin- 
ally were lubricated by simply applying tallow to the coun- 
tersunk bearings. An improvement upon this was made 
when the blocks were satu- 
rated or boiled in oil. 

One of the disadvantages of 
this type of bearing was that 
the blocks used to split and 
tear out, especially when work 
was caught in the wheel, and 
many serious accidents hap- 
pened from this cause. This 
was eliminated by driving a 
well seasoned piece of maple 
into a pipe and then boiling 
it in oil, so that the swelling 
of the wood held the block 
firmly in the pipe, and the 
set-screws. for holding the 
bearing in place were applied 
to the pipe instead of to the 
wood. Reinforced in this way, 
the wood bearing had less 
chance of splitting, and as a 
consequence, accidents were 
practically eliminated. 


Advantages of Large Polishing 
Wheels 


As time went on, the ad- 
vantages of larger and heavier 
wheels with higher speeds, and the demand for the increased 
production possible with such wheels and speeds brought 
into use more wheels of from 12 to 24 inches in diameter 
than those of the smaller sizes. This necessitated polishing 
lathes of heavier and stronger construction, and bearings 
of a better type. The larger polishing wheel gives smoother 
action and better contact, and makes possible lower rotative 
speeds for the same peripheral speeds, thereby causing less 
wear and insuring longer life of the polishing machine. 
Furthermore, the number of wheels required is less, and 
large wheels ‘are no more expensive in upkeep than smaller 
ones. ; 

The unit cost for removing, cleaning, reheading and re: 
placing wheels is practically the same for wheels of various 
diameters. The time required for making the wheel change 
is the same per unit, regardless of the size of the wheel; but 
the advantage gained by using a larger wheel will be ap- 
preciated when it is realized that a 16-inch wheel running at 
1800 revolutions per minute has a peripheral speed of 7538 
feet per minute, whereas the corresponding peripheral speed 
for a 10-inch wheel is only 4712 feet per minute. In other 
words, a 10-inch wheel, to give the surface speed of a 16- 
inch wheel running at 1800 revolutions per minute, would 
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Fig. 2. 


Semi-automatic Double-head Polishing Machine for Knife 
Blades 


require a speed of 2900 revolutions per minute. Briefly, a 
larger polishing wheel is more efficient than a smaller one, 
but this does not mean that small wheels should not some- 
times be used; they are, of course, the only means by which 
surfaces having small radii can be reached. 


Drives for Polishing Machines 


Before the introduction of the direct-connected electric 
motor-driven machines, polishing lathes were generally 
belt-driven either from an overhead lineshaft or from a line- 
shaft placed against the wall of the room and using hori- 
zontal belts. The horizontal belt gave the operator more 
clearance for his work, while in some cases the vertical belt 
could not be used at all, because of danger to the operator 
through interference of the work with the belt. This dan- 
gerous condition existed before the present belt-guarding 
systems were introduced. 

Another development was the drop-head type of machine 
in which the spindle was operated by an under-driven belt 
connected to a lineshaft usually placed in a pit directly 
under the line of polishing machines when they were on the 
ground floor, or from a lineshaft attached to the ceiling 
below when the machines were on upper floors. In such 
machines, descriptions of which have formerly appeared in 
the technical press, the head carrying the boxes and shaft 
was placed on a hinge, and was raised or lowered by means 
of a lever. In one position of the lever, the shaft and pulley 
were brought up against the belt, tightening it; in the other 
position, this was reversed, the shaft dropping and the 
pulley making contact with a brake which almost instantly 
stopped the machine. 

Another form of this lever-controlled machine is found 
in the brake and idler type, in which the movement of the 
lever to stop the machine releases the idler, which, during 
the operation of the machine, keeps the belt between the 
driving and driven pulleys tight. The same motion of the 
lever applies a brake and stops the machine, and the reverse 
of these operations starts it. Such machines as these were 
time-savers, aS well as accident preventers, and while more 
expensive than the simple open-belt type, were much more 
economical and easier to handle. 

Many attempts have been made to design a satisfactory 
double-end lathe with two independent shafts driven by a 
single belt and clutches, but few such. machines have been 
successful in everyday use. The advantage obtained with 
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such machines is the ability of each operator to start and 
stop independently of his mate at the other end of the 
machine, at a great saving in time and a considerable in- 
crease in production. The great disadvantage of a double- 
end solid-spindle lathe is the stopping of production by both 
operators when either one must stop to change wheels or 
shut down for any reason. 

The nearest approach to the single-column two-spindle 
lathe which has been brought out successfully is a single- 
column lathe with two independent spindles driven by two 
belts, eliminating the clutches. This machine has recently 
been described in the technical press. There may be a dis- 
advantage in the two belts, but the advantage in the saving 
of time of each operator and the conservation of floor space 
in this type of machine is evident. 


Motor-driven Polishing Machines 


The development of the direct-connected motor-driven 
polishing lathe was a real step in advance. In this type of 
machine, of which several types have been illustrated and 
described in the technical press from time to time, all belts 
are done away with, making a self-contained unit, without 
projections to interfere with the handling of the work. The 
machine can be set in position without regard to the location 
of pulleys or lineshaft. It can be placed at any angle, so 
as to obtain the best light in the room, and has many other 
advantages. The only disadvantage is found when an 
alternating-current motor is used, because it runs at one set 
speed only, determined by the type of the motor; and since 
polishing wheels under certain conditions have to be of 
different diameters, it is not always possible, where the 
work determines the diameter of the polishing wheel, to 
employ peripheral speeds best adapted to rapid or proper 
production. When direct-current machines are used, the 
speed can easily be adjusted to give the proper cutting or 
peripheral speed for the work. 

Motors with open frames are not suitable for polishing 
machines, because abrasive grains from the polishing wheels. 
will get into the bearings and destroy them. However, in 
an electrically driven lathe with the motor case tight enough 
to be dustproof, the possibility of the motor overheating 
must be reckoned with. This can be guarded against by ven- 
tilating the motor case with intake and exhaust tubes con- 
nected to the case. The intake, of course, must have its open- 
ings outside of the polishing room. The exhaust is com- 
monly connected with the exhaust system of the polishing 
room. This condition is taken account of in the manufac- 
ture of some electrically driven lathes in which openings 
are left for pipe connections in the castings of the frame. 


Solid Floors Required for Polishing Machines 


With the high speeds used in modern polishing lathes, 
proper foundations are imperative. While much has been 
done by some manufacturers in designing the shapes. and 
weights of the columns of machines to absorb vibration, 
still, any high speed machine, when placed on an ordinary 
wooden floor, will produce vibrations that will seriously 
fatigue the polisher and also influence the quality of the 
work. Fatigue of the operator is one of the most important 
elements in the cost of polishing; consequently everything 
should be done to eliminate this condition as far as possible. 

The proper setting of any type of polishing lathe to insure 
solidity and prevent vibration is extremely important, espe- 
cially for delicate polishing processes and precision work, 
or where the character of the polished surface will be affected 
by a vibrating wheel. In many plants the floors are none too 
heavy. Where the buildings are put up with the usual 
8- by 10-inch or 2- by 10- or 12-inch stringers and joists, and 
the floors are not thick enough to take the hold-down set- 
screws of the polishing lathe, the vibration often loosens 
the nails in the floor and tends to tear it up in places. A 
remedy that has been adopted in a number of cases, when 
nothing interferes below the floors, to run a heavy timber, 
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6- by 8-inch or 8- by 10-inch, lengthwise under the joists and 
under the row of polishing machines, and bolt right down 
through it so that any movement of one particular machine 
will be communicated through a wide area of flooring. 

Even in modern factory buildings, with steel girders and 
wooden floors, where the ends of the flooring are supported 
on a comparatively small wooden rib or filling on the girder, 
a vibrating polishing lathe will have a tendency to lift the 
whole wooden mass, even with the usual 3- to 5-inch thick- 
ness of floor. A remedy in such a case is to put a heavy 
timber or girder underneath the supporting steel girders that 
carry the floor. With this extra member lengthwise, a row 
of polishing machines bolted down through the whole mass 
ties the polishing machines to the frame of the building itself 
‘and reduces vibration to a minimum. 


Automatic and Semi-automatic Machines and Attachments 


Fatigue of the operator, labor troubles, the general char- 
acter of polishing work, the difficulty of obtaining intelligent 
operators, and strenuous business competition has brought 
about the demand for automatic or semi-automatic machines 
and attachments wherever work is done on a production 
-basis, and where accuracy of finish and other requirements 
cannot be met by the old-fashioned hand process. Auto- 
matic and semi-automatic polishing and buffing machines 
find general application where large quantities of work are 
regularly performed. This includes all classes of work from 
the polishing of small articles such as alarm clock bells 
and electric light sockets to hot air furnace registers, 4 feet 
square. The forms of these machines are many: Some 
handle just flat work with large areas; some handle circular 
or cylindrical work at any angle; and some handle com- 

posite contours and surfaces of any kind, such as tea kettles 
and hollow-ware bodies. 

Automatic machines are so arranged, especially for buffing, 
that the head of the machine carrying the work can be set 
in any desired position in relation to the buffing wheels. 
The movement of the wheel-head is always under the direct 
control of the operator. Machines of this kind revolve the 
work either with or against the rotation of the wheel, as 
desired. The rotation of the work can be stopped by a foot- 
treadle, which applies the brake and releases the chuck. Such 
machines are designed to carry roughing and finishing 
wheels at the same time. The use of automatic and semi- 
automatic flexible grinding and polishing machines has 
probably reached greater application in the cutlery and stove 
trade than in any other one line of polishing work. 

For the surface operations of glazing, fining, and finishing 
on kitchen knives, carving knives, butcher knives, and all 
steel blades of approximately flat contour that are not to be 
plated, a double-head machine, such as shown in Fig. 2, is 
used. This machine has two polishing wheels revolving in 
opposite directions. One wheel-arbor is fixed and stationary, 
while the other is movable and provided with a spring tension 
to regulate the pressure of the wheels against the knife. 
When the knife is put in place, the space between the wheels 
is widened. The two wheels are then allowed to come to- 
gether, both pressing against the knife blade. The knife 
blade is supported on a steel rest and when the wheels have 
closed on it the operator draws it forward from between the 
wheels. The important point in this operation is for the 
wheels to have the proper amount of cushion or softness to 
flatten and cover the entire width of the blade at each stroke. 
Different widths of knife blades require wheels of different 
densities and covering capacities. Wide-blade knives, such as 
butcher and carving knives, require larger wheels, with an 
approximately flatter contour, than blades of pocket knives, 
for which much smaller wheels are used. 

Another form of automatic machine in use for table cut- 
lery and to some extent for other work of the same general 
shape and size is shown in Fig. 3. This machine produces 
an effect on the metal similar to damaskeening. This is done 
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by applying the strokes of the polishing operation in such 
a manner that there is no distinct straight stroke or scratch, 
as would be the case with a double-head machine or with any 
other process of applying the work to the wheel. The type 
of wheel used is one with a cushion which can be made of 
any required density. 

The knife is placed in a holder, which grasps the handle, 
as shown in Fig. 4, and the blade is reinforced by a back 
piece. The knife lies in a position parallel to the axis of the 
polishing wheel, and the motion of the machine brings the 
blade down along the face of the wheel, at the same time 
moving the knife back and forth from end to end across 
the face, so that the wheel travels the complete length of 
the blade a number of times while the latter is passing 
along the face of the wheel. In other words, two motions 
take place at the same time. A blending of the polishing 
marks results from these motions, and the effect. is com- 
parable to the process of damaskeening. The knife blade, 
when finished ready for plating, presents a dull matter sur- 
face with no straight polishing scratches visible. 

Machines of this type have become standardized through- 
out the entire cutlery trade in America and England. Fig. 4 
shows the end of a machine of this type with the knife in 
position at A. Both this machine and the double-head 
machine in Fig. 2 require polishing wheels of a special 
type made with great accuracy and care as to uniformity of 
density, flexibility of face, perfection in balance and true- 
running qualities. 

Another form of automatic machine in common use is a 
surface grinding and polishing machine for flat surfaces, as 
for example, such work as the tops of stoves, registers for 
furnaces and any class of work that is approximately flat 
and of large area. This machine embodies a travel board 
and conveyor to which the work is attached. Various pol- 
ishing wheels for the different operations are automatically 
passed over the entire surface of the work as it progresses, 
covering all operations from coarse grinding to the final 
finish. The value of such a machine is shown by the fact 
that in one particular installation a register, 40 inches square, 
is ground, polished, and finished every five minutes. The 
processes involved are solid grinding, flexible grinding, and 
polishing. The finish required is a perfectly smooth surface 
to receive enamel or to be plated. 

Another form of machine is one often called “homemade,” 
in which a device is arranged on the head of a metal planer 
to carry three or four polishing wheels, the positions of the 
wheels corresponding to the spokes of a wheel. Magnetic 
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Automatic Glazing Machine for Table Cutlery 
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chucks are often used on such machines, especially for thin 
work that is difficult to hold in position on the bed with 
clamps, and especially where it is necessary that no devices 
interfere with the free passage of the polishing wheels over 
the surface of the work. 

Machines of this type are used on skate blades, which, when 
nested together, will permit about 100 blades to be operated 
on at one time. This form of machine is also particularly 
adaptable to long steel shapes, such as parts of textile 
machinery. The wheels are so arranged that when the work 
starts, one wheel is brought down on the work through the 
proper pressure device, and that wheel continues in action 
as long as the abrasive surface is in good condition, but as 
soon as it becomes dull, it is relieved and another wheel 
brought into play in turret fashion, and the operation con- 
tinues without interruption. On work of this kind, where 
the pieces are long and the application of the polishing 
wheel must be continuous, the 
effect of heat must be gaarded 
against, as it softens the head 
of glue and emery. The nest 
of wheels described over- 
comes this difficulty. 

The machines described in 
the foregoing are those that 
might be called the standard 
styles and that are in common 
use. In addition to these, a 
great many special machines 
have been built, usually for 
the use of the concerns mak- 
ing them, and it is not often 
that such machines are offered 
for sale. 

A concern fitting up a new 
plant is often at a double dis- 
advantage when it comes to 
the installation of polishing 
machines. First, it seldom con- 
sults competent engineers with 
sufficiently broad experience 
in advising and recommend- 
ing the proper type of machine 
for the intended work; sec- 
ond, many of the most advan- 
tageous types of machines are 
made as a side line by con- 
cerns whose regular business 
is the manufacture of lines 
of machines or tools that are 
foreign to polishing, and the 
purchaser does not know where to locate the makers and 
cannot get a good survey of the complete line of machines 
on the market. In addition to this, unfortunately, such 
machines often are found only in one size, and the choice 
is therefore limited. 

Illustrative of the limited knowledge that even the best 
machine designers show at times of conditions attending the 
use of polishing lathes, is a case of a concern, very well 
known in its own particular field, that produced a line of 
polishing machines. This concern called one type a buffing 
machine and another type a polishing machine. The buffing 
machine was equipped with ball bearings, and the polishing 
machine:with ring-oiling bearings. The company said that 
it could not use ball bearings in a polishing machine because 
in grinding it had found that ball bearings would not stand 
the strain. It was apparent that this concern had little or 
no knowledge of the fact that polishing practice in regard 
to machine design varies greatly from grinding practice. 

The design and construction of automatic machines was 
retarded considerably for a similar reason. The designer of 
the machine usually figured that the wheel could work con- 
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of holding the Knives 
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stantly without interruption, like a grinding wheel, but failed 
to recognize the fact that continued application of a polish- 
ing wheel to metal would cause the glue that holds the 
abrasive on the wheel to soften, and the abrasive would be 
stripped from the wheel in a few minutes’ use. In other 
words, no provision was made for the cooling of the wheels, 
and many an automatic machine correct in other respects 
failed when put into use for this reason. It is evident 
that the design and construction of polishing and buffing 
lathes must be founded on experience taken from within this 
department of the mechanical arts, and must not be predi- 
cated on grinding practice. 


* * * bs 


SELLING A PATENT BY MAIL 


The first principle of successful selling by mail is a thor- 
ough knowledge of the product on the part of the gales 
correspondent. Therefore, the 
inventor, or somebody who is 
equally well informed about 
the features of the invention, 
is the best person to set forth 
the advantages of 4 new pat-* 
ented device. The Business 
Consultation Bureau of the La 
Salle Extension University 
points out four specific de- 
tails that should be clearly 
covered in a letter or state- 
ment intending to 
others in the commercial ex- 
ploitation of a patent. 

1. The advantages of the 
new device over other well- 
known devices that may al- 
ready be on the market for 
the same or similar purposes. 

2. The cost of ‘its produc- — 
tion, based, if possible, upon 
personal experience or upon 
quotations supplied by manu- 
facturers for its production 
in whatever quantities would 
be likely to be required. 

3. An outline of the mar- 
ket to be supplied, determined 
in accordance with the na- 
ture of the invention. 

4. The selling price that may 
be expected, and the profits 
that would be necessary in order to interest the manufac- 
turer, wholesaler, and retailer. 

After the advantages of the invention have been recorded 
in this way, the next step is to prepare a list of manufac- 
turers or men interested in the industry to which the inven- 
tion is applicable, and to send them a letter containing the 
specific points mentioned—briefly but comprehensively cover- 
ing each phase of the subject. 


% % * 


The total tonnage of ships launched in 1922 in all the 
countries of the world, was 2,467,000, as compared with an 
average of 2,740,000 tons annually during the five years pre- 
ceding the world war. The average during the five years 
1917 to 1921 was 5,150,000 tons. Of the tonnage launched 
in 1922, Great Britain was responsible for 40 per cent, Ger- 
many coming next in order with about 23 per cent, and 
France with about 8 per cent. Ocean-going shipping only 
being considered, Holland, Italy, the United States, and Japan 
follow in the order mentioned. 


interest — 
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Work-holding Surfaces of Machine Tools 


Table Design for Different Types of Machines—Second of Three Articles 


By FRED HORNER 


Fig, 8. Various Methods of arranging Slots in Square 


HE first installment of this article, published in April 

MACHINERY, described certain factors affecting the de- 

sign of machine tables or work-holding surfaces, and 
described different designs tu meet various conditions: In- 
crease of holding area by the use of supplementary sup- 
ports, the influence of thrust on table design, plain work- 
holding surfaces, securing bolts to surfaces by tapped holes, 
the use'of through holes and slots, and arrangement of T- 
slots were dealt with in the April installment. The present 
article will treat of the arrangement of slots in square and 
circular tables, and the influence of drainage on T-slot ar- 
rangement. : 


Arrangement of T-slots in Square and Circular Tables 


A long narrow table, such as found on rail-planers, is con- 
venient for placing bolts and using as much of the width as 
possible for the work, if short side slots are added, as il- 
lustrated at C, Fig. 5 (See April installment). This practice 
is also common on large rotary tables for slotters, as shown 
at A, Fig. 8, and for the bases of heavy radial drilling 
machines. Some varied examples of T-slot arrangements 
for square and circular tables are shown at B, Fig. 8, for a 
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and Round Tables of Slotters and Drilling Machines 


drilling machine, and at C, Fig. 8, and A and B, Fig. 9, for 
slotters. It will be noted that in each of the slotter tables 
more than two slots run parallel, with a consequent ad- 
vantage for many kinds of clamping and for adjustment of 
angle-plates and other fixtures that require bolting with 
pairs of bolts in a foot. 

As in lathe faceplates, certain tables, notably those for 
circular milling operations and boring mills, have all the 
slots placed radially and in sets of three, four, or six of 
equal lengths, with intermediate slots of other lengths. 
This arrangement covers, in an effective way, the whole 
area that can possibly be devoted to slots. The principal 
departure from the radial arrangement is made when dogs 
or jaws are to be employed on the table, and then there 
are two alternatives. One is to cut enlarged grooves, 
distinct from the T-slots, to accommodate the slides of the 
jaws, as shown at A, Fig. 12. In the other method, the 
jaws are raised and clamped with duplex parallel slots, as 
illustrated at B. The remainder of the slots for bolts 
either run radially or are grouped in sets parallel to the 
jaw slots. Large boring-mill tables may also have duplex 
jaw slots in combination with a large number of bolting 


Fig. 9, Slot Lay-out of Two Round Slotter Tables 
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Fig. 10, Gear Hobber Table 
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slots, which are in- 
terspaced and_ fur- 
nished with end 
pockets, as shown in 
Fig. 13. The table 
illustrated is 20 feet 
in diameter and is 
cast in halves. 

The combination 
of a central arbor 
with a support for 
the work affects the 
design of T-slots; 
sometimes the slots 
are utilized to hold a 
central bracket, or 
holes for cap-screws 
may be tapped into 
the table to fasten 
the bracket, and the 
slots reserved for 


the holding-down bolts. 
gear-hobber table shown 
bracket shown in dot-and-dash outline, carries the arbor, 
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Fig. 11, Two Types of Table supplied on a Milling Machine of the Tilted Rotary Type 


The latter is the case in the 


in Fig. 10, where the square small-hole type. 
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positions, the bolts 
sliding in the circu- 
lar slots without 
hindrance. This 
special lay-out does 
not preclude the ad- 
dition of several 
radial slots. 

A rotary milling 
machine of the tilted 
type has a_ table 
of the form shown 
in Fig. 11; the up- 
per view shows a 
table provided with 
a large central hole, 
and the lower, one 
of ordinary design. 
Four radial slots are 
furnished on each 
table, in addition to 


one circular slot on the large-hole type, and two on the 
The reason for inclining the table to an 
angle of 15 degrees is to enable a large volume of lubricant 


Fig. 12. Two Methods of mounting Radial Sliding Jaws on a Table 


while the slots are used for the rim blockings and any 
clamping or driving bolts that may be needed for the work. 


Complete circular 
slots are usually 
not of any particular 
advantage for ordin- 
ary clamping pur- 
poses, a _ collection 
of straight ones be- 
ing generally more 
handy. On rotary 
milling tables, how- 
ever, they may be 
an increased con: 
venience when 
either station or 
continuous milling 
is performed, be- 
cause the work, or 
the fixtures holding 
it, may be slid 
around the _ table 
into the _ required 
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Fig. 14. (A) Circular Table with Integral Coolant Draining Rim; (B) Design in which 
the Drainage Rim is Separate from the Table 


Fig. 13, Boring Mill Table with Jaw Slots and Additional Short Slots 


to be pumped on without splashing, and to be drained 
readily, so that the chips will be carried off immediately 


from the table and 
fixtures. 

The system of 
drainage from a 
circular table may 
comprise the princi- 
ple of a fixed catch- 
ing rim or one cast 
integral with the 


table. The second 
method does not 
furnish a  conven- 


ient escape for the 
coolant, unless there 
are capacious relief 
passages leading 
down into a circular 
trough having out- 
lets as shown at A, 
Fig. 14. The fixed 
rim system is less 
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complicated, as the drainage 
may take place at any suit- 
able point. The rotary table 
illustrated at B moves within 
the rim and has a turned 
down lip to drop the coolant 
well into the rim. 

The idea represented at A is 
‘of value for reciprocating 
tables, if the quantity of cool- 
ant is large, and a consider- 
able amount of dust accumu- 
lates on the table, as in grind- 
ing machines. For example, 
the table of a certain type of 
deep face grinding machine 
is cast hollow, as illustrated 
at A, Fig. 15, the water fall- 
ing on the end trays and run- 
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Fig. 15. (A) Table cast Hollow to facilitate Drainage of Coolant; 
(B) T-slot grooved at Bottom; (C) Proportions of Coolant 
Pocket for Uncovered Slots 
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coming choked. The first 
essential is large capacity for 
escape of the coolant, and an 
efficient straining apparatus 
that will operate without 
frequent cleaning. 

On small tables using com- 
paratively small quantities of 
coolant, the provision of 
draining grooves along. the 
top, leading into end pockets 
supplied with a wire over 
which the liquid flows, and 
out by way of a cock, will 
suffice. Such a design is 
shown at A, Fig. 16. A can 
is hung under the cock, or a 
rubber connection may be 
made down to a receptacle. 


Fig, 16, Various Methods of providing for the Drainage of Coolant from Tables 


ning through the passages 
and off the table by way of 
the side opening, as indicated 
by the arrow. Draining from 
the table surface is taken care 
of by long flaps (not illus- 
trated) below the left-hand 
side, while on the right-hand 
side there is a groove. A 
groove at the bottom of each 
T-slot is another device for 
rapidly draining coolant from 
the table, provided the chips 
are of such a nature that they 
wash out freely. The section 
of a slot so formed resembles 
that shown at B. 

One of the most trouble- 
some tables to deal with is 
that of a milling machine 
when a great quantity of 
coolant is passed over the 
work and the chips are fine. 
The problem is how to take 
care of all the coolant without 
delay of operation due to the 
troughs and outlet pipes be- 
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' Fig, 17, Table with Grooves in Extreme Left-hand End to receive 
Tongues of Attachments, and Short T-slots cut in Right-hand End 


Iron piping joined up to each 
pocket, as shown at C, sup- 
plies an alternative of greater 
drainage capacity, which 
gives no trouble, provided the 
outlet mouths are properly 
covered with strainers. A 
half-round groove milled close 
to each side prevents over- 
flow of coolant from the table. 

Instead of employing an 
outside pipe to connect the 
two pockets, the junction may 
be effected within the table 
itself by a method that saves 
time as regards cleaning. 
Thus, at B in Fig. 16, a steel 
strip X is locked over a groove 
by means of set-screws to 
form a passage that can be 
readily cleaned out. The con- 
tinuation of the T-slots into 
the end rims of the table at C, 
as mentioned in the first in- 
stallment, would increase the 
effective area of the working 
surface, and permit bolts to 
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be used right out to the ends as stops and for clamping pur- 
poses. In that case, the end rims, of course, would need to 
be thickened. 

Deepened pockets are essential if the T-slots are not covered 
up by end plates or castings. At C, Fig. 15, are shown the 
proper proportions of a pocket and slot for uncovered slots. 
A table is illustrated in Fig. 17,in which grooves are milled at 
the left end to receive the tongues of attachments, while at 
the right end short T-slots are cut.. A thin wall of metal 
is left between the slots and the coolant pocket to prevent 
the escape of coolant. Sieves or strainers laid in the pockets 
will prevent them from becoming choked up. These should 
be covered with solid plates when cast iron is being machined. 


* * * 


EASILY CONSTRUCTED CORE-BOX 


By M. B. DUGGAN 


During a recent visit to a foundry, the writer’s attention 
was directed to a large pattern that was being molded. Three 
cores of the general shape shown at A in the illustration 
were required for the mold. The cores were of different 
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Quickly Constructed Core-box used for Three Sizes of Cores 


sizes, and three half core-boxes were used in their produc- 
tion, the full core being made up by pasting two of the half 
cores together. A broken section of one of the core-boxes 
is shown at B. This method of making cores is con- 
sidered good practice, and would probably be used in nine 
out of ten cases. However, there is no standard to be fol- 
lowed in making patterns or in molding, and for this reason 
the writer makes it a practice, when in the foundry, to 
study the construction of patterns and core-boxes sent there 
by various customers. The apprentice at the patternmaking 
trade who will do this will learn much about patternmaking 
practice that could not be learned in one shop. 

The core-box referred to brought to the writer’s mind a 
similar job which was observed in another foundry. In the 
latter case, three cores were used in making the mold. The 
dimensions of the largest of the three cores are shown in 
the two views of core A. In the center of the main body 
of this core were two branch cores C. 

A casting, the molding of which called for the use of one 
core of the dimensions shown at A, another core slightly 
smaller, and a third core smaller than either of the other. 
two, was required to fill a rush order. On looking for the 
patterns in the pattern loft, it was found that the three 
core-boxes were missing. The time required to make core- 
boxes like the original ones would delay the production of 
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the casting from twenty-four to forty-eight hours. So a 
short-cut method, as described in the following, was em- 
ployed. While this method is rather unusual, it is prac- 
tical and can be applied to various molding jobs. 

A side view of the core-box used in producing the three 


- sizes of cores is shown at D, and a bottom view at H. The 


method used to adapt the large size core-box to the produc- 
tion of the smaller sized cores is illustrated at G. The box, 
when used for the smaller cores, was provided with filler: 
pieces a, located within the large box, as shown. Small 
blocks of wood were placed under the bottom edges of the 
filler pieces to keep the latter in the correct position. The 
box was adapted for holding the intermediate sized core by 
cutting strips of wood to the required thickness and plac- 
ing them on top of the filler pieces. 

The two sides that form the large box and the two filler 
pieces a@ were stacked one on top of the other in their correct 
relationship, and then nailed together temporarily. The 
circular opening for the central hole was next laid out and 
scribed. The hole was then cut out to the scribed lines with 
a band saw, the saw being fed in to the scribed lines from 
one end of the box, as indicated by the dotted lines b, in 
the view at D. The sides and ends of the box made to form 
the largest core were then assembled and securely fastened 
together. 

Next, a round core, 2144 inches in diameter by 21 inches 
long, was taken from the foundry stock cores. This core, 
as indicated at d, view G, was passed through the holes in 
the side of the box. Sand was then filled into the box, and 
the core finished in the usual way, the round core being with- 
drawn after the sand had been filled in. The hole left by: 
removing the core was filled with molding sand to prevent 
the body core from collapsing. The core-box was next lifted 
away, leaving the core ready for the baking oven. After 
the body core was baked, the round core d was passed through 
the body core and pasted in place, thus forming a complete 
core of the shape and size indicated by the views at A. 

The smaller core was made in the same box by locating 
the filler pieces a on each side of the box, as indicated in 
the view at G. In this case, the surplus sand at the top of — 
the box was cut away or struck off with the strickle board 
g. Black sand was then filled in up to the top of the box, 
and struck off. The box was next rolled over on the dry- 
ing plate, and the sand struck off from the upper side with 
the strickle board. After removing core d, the box was 
lifted away, leaving the core ready for the baking oven. The 
projecting core was pasted into the baked body core, as in 
the previous case. 

In one hour from the time the order was received in the 
pattern shop, the core-box, together with its equipment, was 
on its way to the foundry. The time and labor saved ‘in 
making the box as described, instead of making three com- | 
plete half core-boxes, such as shown at B, was considerable. 
Instead of using a stock core d in molding the body core, a 
wood plug ,such as shown at e, view F,, could be inserted in 
the holes in the sides of the core-box. In this case, cores 
of the required length would be inserted in the holes left in 
the body core by the removal of plugs e, in order to form the 
complete core. A wooden mandrel, such as shown at f, 
which can be passed completely through the box, could also 
be used in place of core @ when making the mold. 


* * 


There are two principal steps in making malleable-iron 
castings. First, hard “white” pig iron, mixed with a pro- 
portion of steel and cast-iron scrap, is melted in a furnace 
and then run into the molds for the castings. Second, these 
“white” iron castings are cleaned and trimmed and then 
“heat-treated” by being packed in a mixture of powdered 
slag and iron oxide in large covered iron boxes, or “pots,”. 
placed in an annealing oven, slowly heated to about 1550 
degrees F., held at this temperature and slowly cooled, the 
heat-treatment requiring seven days. 
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Care and Use of 
Small Tools oh 


By HAROLD B, SCHOTT 
Brown & Sharpe Mig. Co 


Providence, R. I. 


Approved Methods of Using Various Classes of Small Machinists’ Tools, and Essential Points 
Regarding their Adjustment and Protection when not in Use 


groups according to their degree of sensitiveness and 
accuracy. The first group comprises those tools not 
used for actual measurements, and includes V-blocks, clamps, 
small vises, center-punches, scribers, plumb-bobs, etc. The 
second group includes tools that are used for comparative 
purposes or for transferring measurements, such as inside 
and outside spring calipers, dividers, surface gages, stand- 
ard external and internal cylindrical gages, squares, spring 
depth gages, etc. Precision tools, or those used for obtain- 
ing actual measurements in inches or parts of inches, con- 
stitutes the third class, including rules, micrometers, com- 
.bination squares, protractors, bevel protractors, and verniers. 
Tools of the first group are ordinarily used in conjunction 
with those of the second and third groups as an aid in 
obtaining accurate measurements when laying out or machin- 
ing work. V-blocks are made in pairs and are precision 
tools in that the sides are ground parallel and the V-grooves 
are carefully ground central and parallel to the bottom and 
sides. The fact that each block is made accurately in align- 
ment with the other is a reason why these blocks should 
receive a certain amount of care in their usé. The abuse 
of one or both blocks, by raising burrs on the surfaces or 
edges, is a sufficient cause to spoil their relative alignment 
and accuracy. Clamps, plumb-bobs, etc., are practically fool- 
proof, and only require protection from rust. 


IM crotos seco small tools may be divided into three 


Points on Using Spring Calipers 


Tools used for comparative purposes or for transferring 
measurements require more care and intelligence in their 
use, and in order to use these tools properly, much is de- 
pendent upon the ‘‘feel’” or degree of sensitiveness employed. 
The degree of accuracy obtained in using inside or outside 
calipers depends entirely on the individual. Skillful 
mechanics can employ these tools with accurate results 
when working to close tolerances, while less skilled prechan: 
ics will have difficulty in maintaining the “roughing sizes.’ 
Variation in calipering work depends on the setting of the 
caliper and the individual’s touch or “feel” in applying it. 

In setting a caliper from a rule, it ‘is essential that 
the eye be on a direct line with the caliper toe when taking 
the scale reading. A mistake sometimes made is that of 
springing calipers to make them fit. In sizing outside 
diameters, the calipers should be held at right angles to 
the axis of work, and the weight of the calipers should be 
sufficient to permit them to pass over the work, the amount 
of resistance felt determining the accuracy. Many machin- 
ists, when calipering turned work, stop the machine, hold 
one toe of the caliper against the under side of the work, 
pass the other toe across the top side, and carefully feel 
for the contact of the caliper with the work. This is a 
more common practice in using large calipers. 


Inside calipering, in addition to the skill in ‘feel,’ is 
dependent upon keeping the caliper handle on the imaginary 
center of the hole, and the legs each an equal distance in 
from the edge. Considerable care must be exercised in 
making internal measurements, as it is easy to cramp the 
caliper and obtain an inaccurate measurement. In using 
standard external and internal gages, the same precautions 
as outlined for ‘calipers should be observed. These gages 
are more substantially made than calipers, and consequently 
there is less tendency to spring, but by forcing or cramping 
gages, the accuracy of the measurement is impaired. 

Machinists’ try-squares are made extremely accurate, and 
although this tool is more or less fool-proof it well repays a 
machinist to keep his square in a case when not in use. 
In using a try-square, the face of the blade should be held 
square with the work being tested. The corners of the 
blade should never be used for testing for squareness. 
Abuses similar to those outlined for V-blocks impair the 
efficiency of a square, and caution should be observed to 
avoid burrs. 

The value of a spring depth gage is dependent on the 
accuracy of transferring the measurement to a scale, so 
care in use, aS previously outlined with regard to calipers, 
applies equally to this tool. A spring depth gage is a very 
handy addition to a machinist’s kit for readily determining 
depths of small holes, recesses, shoulders, counterbores, ete. 

Precision tools, although designed and manufactured to 
withstand reasonably hard usage, deserve considerably 
more care than they ordinarily receive. A good mechanic 
appreciates the fact that these precision tools, capable of 
measuring to 0.001 inch (and in some cases to 0.0001 inch) 
deserve the same care and consideration as any other sensi- 
tive mechanical contrivance. It is surprising the abuse 
these precision tools receive in the hands of some 
mechanics, and how quickly the same mechanics complain 
should their measurements deviate 0.001 or 0.002 inch. 

The well-known combination square set is very useful 
for laying out work, and its adaptability and versatility 
is such that it is used extensively. In using a combination 
square set, the mechanic should take care to scribe the line 
as close to the rule as possible. In a properly constructed 
combination square set, the center head is made slightly 
off center (approximately 0.003 inch) to allow for the 
thickness of a scribed line. 


Care and Adjustment of Micrometers 


The adjustment of precision tools depends on their par- 
ticular construction, and to describe the adjustment of each 
particular style and make of precision: tool would require 
a lengthy article. However, as the micrometer is such a 
common form of precision tool, it is well to consider its 
care and use in detail. 
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A micrometer should be taken apart only when absolutely 
necessary, for any dirt or grit which might enter is very 
detrimental to its successful operation and injurious to 
the threads. In grinding rooms, it is an easy matter for 
abrasive to find its way into the screw, and rapidly reduce 
its accuracy. Hence the tool should be protected as much as 
possible. P 

In measuring, adjust the micrometer slowly into con- 
tact with the work to be calipered. Only a light pressure is 
required. If adjusted too forcefully, an inaccurate reading 
will result. Especially is this true of micrometers gradu- 
ated to read to ten-thousandths of an inch, and the use of 
this type of tool should be confined to precision measure- 
ments as much as possible, as wear which would be of 
comparatively slight consequence in a micrometer that 
reads only to thousandths is perceptible and important in a 
tool of this class. Quite frequently such micrometers are 
insulated from heat. This is done by clamping wood to 
the frame or wrapping it with cloth or some other poor 
conductor of heat. It is well to remember, too, that the 
heat of the hand, the cutter, or the work will make a mo- 
mentary difference in the reading. To avoid this, the tool 
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the spindle, is removed and placed where it will be free 
from dust, preferably on a clean piece of paper. The slots 
in the tapered nut can then be seen, and this nut is adjusted 
by using the special wrench furnished with the micrometer. 
Since that part of the hub containing the tapered threads 
is split, a very slight turn reduces the diameter of the 
thread enough to make the screw snug. The illustration 
shows the sleeve removed and the wrench in hand for 
making the adjustment. After the adjustment is made, 
the sleeve should be rolled between the palms of the hands 
to insure the threads working smoothly. 

Fig. 2 shows the means of adjusting the micrometer to 
obtain the correct zero reading, should the anvil or 
spindle become worn. It is necessary to have the measur- 
ing surfaces of the anvil and spindle clean, and a good 
way to clean them is to bring these two surfaces together 
on a clean sheet of paper and then draw out the paper. 
Screw A should be turned to the left just enough to com- 
pensate for the backlash in the screw; only a _ slight 
adjustment is required usually in resetting the anvil. 
After making this adjustment, the micrometer should be 
tested for its zero reading, the measuring surfaces having 


Fig. 1. 


Adjusting Micrometer to compensate for Wear in Screw 


should be kept in a place unaffected by heat. For extremely 
accurate measurements, the work and micrometer should be 
allowed to attain the same temperature. This is usually 
accomplished by letting them remain together on a surface 
plate or bench. 

In oiling, only the best 
be used, and this in a 


quality of a very light oil should 
small quantity. A light sewing 
machine or gun oil is recommended for this purpose. 
Never use a heavy oil. The spindle should be removed, 
and the threads thoroughly cleaned with pure naphtha. 
When the tool is dry and free from any trace of naphtha, 
the oil should be placed on ‘the threads and the spindle 
turned back, the oil working into the threads as it returns. 
A clean toothpick is very convenient for placing oil on the 
threads. Before oiling, clean the nozzle of the oil-can and 
shake out a few drops of oil through it to remove any dirt 
or dust. The oil must be clean. 

With ordinary treatment, a micrometer caliper can be 
used a long time without adjustment. However, in case 
it should be necessary, means have been incorporated in 
its design for adjustment to compensate for wear of the 
screw and also for correcting the reading when the microm- 
eter is set at zero. 

Fig. 1 shows how wear or play can be taken out of the 
screw of a popular style micrometer. The sleeve, with 


Fig. 2, Adjusting Micrometer to obtain Correct Zero Reading 


first been cleaned. If necessary repeat the adjustments 
until the zero reading is exactly correct; however, care 
should be taken not to move the anvil too far, for if this 
is done, the entire operation must be repeated to eliminate 
backlash. Screw B should not be touched unless it is 
impossible to move screw A, and then B should be loosened - 
very carefully, for it is likely to turn the anvil when 
moved. Screw B is merely a binding screw. The illus- 
trations Figs. 1 and 2 show the micrometer held in a vise 
having leather-faced jaws, and although not necessary, a vise 
so equipped gives a firm support without marring the tool, 
and reduces the effect of heat from the hand. 

In using a micrometer depth gage, particular care should 
be observed to set the micrometer screw so that the lever- 
age exerted by the screw does not raise the base of the 
depth gage from the work. This is a common fault which 
can be readily overcome by firmly holding the base of the 
gage on the work (see Fig. 3) and adjusting the screw 
slowly and carefully. The flat blade, usually employed in 
a vernier depth gage, is much easier to set, as it is neces- 
sary to hold the base on the work with one hand and push 
the blade down to the part to be measured with the other, 
thus overcoming any tendency to lift the base. 

Owing to the peculiar nature of the work measured by 
the thread micrometer, it should not be used in originating 
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or generating standard thread plugs any more than a 
micrometer caliper should be used in establishing a stand- 
ard cylindrical plug. Screw thread micrometers should, 
however, give very close measurements for comparative 
purposes. A screw thread micrometer graduated to ten- 
thousandths inch is not recommended. After using a thread 
micrometer, and before putting it away, the spindle should 
be separated from the anvil face by withdrawing it a few 
turns. This is also good practice in’ using any form of 
micrometer caliper. 

Mechanics should see that all forms of vernier calipers 
are kept absolutely free from dust or dirt, as grit working 
under the slide causes scratch marks that will eventually 
mar the graduations. Verniers should be held as lightly 
as possible, especially when measuring holes, as ‘in this 
case the accuracy is dependent on, the sense. of feel, the 
same as when using an inside spring caliper. 

In using a vernier height gage, as, for example, for lay- 
ing out jigs or fixtures from 
a surface plate or machine 
bed and taking measurements 
from a plug, the top of the 
jaw of the height gage should 
always be passed under the 
plug, as shown in the right- 
hand view of the heading 
illustration. The jaw should 
never be passed over a plug, 
as this has a tendency to lift 
the base of the height gage 
from the surface plate or 
machine bed, and thus give 
an inaccurate reading. Good 
height gages are made with 
the under side, or bearing 
surface of the base, slightly 
relieved, so that as much fric- 
tion as possible may be elim- 
inated. Thus when passing 
the jaw under a plug, a 
very sensitive ‘feel’ may be 
obtained. 

A toolmaker’s bevel protrac- 
tor is perhaps one of the most 
difficult of tools to manufac- 
ture, as it is absolutely neces- 
sary to have lines that are 
consistently of the same 
widths, both on the vernier 
and on the protractor. It is also a tool that requires much 
care in setting, as its accuracy is dependent on the lines on 
the protractor matching exactly with those on the vernier. 
A good operator takes the precaution of having someone else 
check up his setting, in order to note any deviations due to 
differences in eyesight. Setting the tool in a proper light is 
essential, so that no shadows will be thrown on the gradta- 
tions. Most mechanics prefer to face the light, having it 
shine directly down on the reading. 

Machinists having a natural bent for mechanical. work, 
usually take considerable pride in their tools, and protect 
them well when not in use. Such precaution is well repaid, 
for they find their tools always in first-class shape to use, 
and accurate in measurements. Furthermore, the life of 
a tool, when properly cared for, is practically unlimited. 
‘In putting tools away for any length of time, they should 
be thoroughly cleaned (the use of first quality naphtha is 
recommended for this purpose) and then covered with a 
coating of oil to prevent rust. If naphtha is used, the tool 
‘ should be free from all traces of it before the oil is applied. 
It is a good idea to wrap tools in oil paper also, as this 
excludes dust, dampness, etc. The boxes in which tools 
usually come packed will be found convenient for laying 
them away. 


Fig. 3. 
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Proper Method of holding Micrometer Depth Gage when 
taking a Measurement 


similar crudity in all machine processes. 
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INTERNATIONAL EXPOSITION IN PHILADELPHIA 


The plans for the Sesqui-Centennial Exposition in Phila- 
delphia in 1926 have been quite definitely formulated. The 
purpose of the exhibition is threefold: (1) To mark the 
150th anniversary of the signing of the Declaration of Inde- 
pendence; (2) to show the progress of the world, particu- 
larly in the fifty years since the Centennial Exposition was 
held in Philadelphia in 1876; and (3) to create a closer 
understanding and foster good will between the nations of 
the world. The exposition will open April 30, 1926, and 
close November 13. 

Among the great exhibition buildings will be a large auto- 
mobile hall, an airplane building, an electrical palace, and a 
hall of commerce and industry, in which the progress of the 
last fifty years will be shown by contrast. For example, the 
original Corliss engine will be exhibited side by side with 
the modern steam turbine; a locomotive of 1876 will be 
shown in contrast with the electrically driven locomotive 
of 1926, and a hand-plow of 
1876 in comparison with the 
tractor of 1926. This idea 
of contrast will be carried 
out throughout the entire ex- 
hibit. In the machine tool 
field some very interesting 
exhibits can be provided in 
this connection. A Palace of 
the Press will also be one of 
the features; here the growth 
of the modern newspaper, the 
periodical press, and engin- 
eering and trade journals will 
indicate the progress made in 
this field. 

In connection with the ex- 
hibition, an international en- 
gineering congress will be 
held, to which delegates from 
all the important engineering 
organizations of the world 
will be invited. This engin- 
eering congress is organized 
under the auspices of the 
American Society of Mechani- 
cal Engineers, the American 
Society of Civil Engineers, 
the American Institute of 
Mining and Metallurgical En- 
gineers, the American Insti- 
tute of Electrical Engineers, the Federated American En- 
gineering Societies, and the Engineers’ Club of Philadelphia. 


* * * 


INACCURACY IN MACHINING EARLY STEAM 
ENGINES 


An interesting sidelight was thrown on the development 
of machine tools iman address by Dexter S. Kimball, dean 
of the College of Engineering, Cornell University, and past- 
president of the American Society of Mechanical Engineers, 
before the Philadelphia Local Section and the Machine Shop 
Division of the society. It was mentioned that the primitive- 
ness and the inaccuracy of the machine tools in use when 
Watt began to build his steam engines are almost unbeliev- 
able. We find him complaining of one of his steam cylinders 
that “at the worst place the long diameter exceeds the short 
by 34 inch,” and there is much other evidence that indicates 
The development 
from these crude beginnings to the modern standards of 
accuracy and output is something of which every engineer 
may well feel proud. Wilkinson’s boring machine solved 
Watt’s difficulties so that Boulton writes of a 50-inch cylinder 
that “does not err the thickness of an old shilling in any 
Davies 
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Position of Thread-cutting Tool and its" 
Effect on Thread Form , 


By WILLIAM S. ROWELL 


S screw threads are dimensioned in a plane that inter- 
PN sects the center line of the work, tools made to these 
dimensions and set in the same plane will cut a thread 

of similar dimensions; but if for any reason the position 
of the tool is shifted from the axial plane, the form of the 
thread will be altered an amount depending upon several 
factors. The position of the tool is particularly important 
when cutting square threads, especially if the lead of the 
thread is large in proportion to the diameter of the screw. 


Position of Tool for External Thread Cutting 


As an illustration, assume a 4-inch outside diameter square 
thread with a groove having a width and depth of 1 inch 
and a lead of 8 inches. For 


at H, where the normal thread groove in this section is also 
shown in dot-and-dash lines. The dot-and-dash lines f and y 
show the normal thread groove, and the full lines show the 
widened groove that a full-width tool would cut if set in 
plane a-—b. A tool of normal shape, 1 inch wide, would, 
if set in plane a—b, also cut the bottom of the groove concave, 
thus removing part of the bolt core, unless the end of the 
tool were given a concave form to prevent this. Usually, 
however, this concavity at the bottom of the thread groove 
would be slight, and therefore would be allowable. 

If the thread depth is slight in proportion to the diameter, 
and the angle of inclination of the thread groove to the 
plane of the center line is large, the distortion of the groove 


this thread groove, the angles 
of inclination to the plane 
of the center line are approxi- 
mately 57 degrees 31 minutes at 
the outside diameter, and 38 de-- 
grees 8 minutes at the inside 
diameter of the groove. Such a 
thread groove with a section of 
a relieved tool is shown at A, 
Fig. 1. This tool, however, woul: 
_not be practical, because the left- 
hand side has excessive rake 
and the chips would tend to 
wedge between the tool and the 
side of the groove along the 
right-hand side, owing to the 
negative rake. To overcome the 
objectionable features, the rake 
is usually balanced by using a 
tool which is set normal to the 
thread groove as shown at B. 
It will be seen that-a much nar- 
rower tool must be used in this 
position than in the plane of the 
center line in order to cut a 
groove of the same width. 

In balancing the rake the tool 
is usually set normal or at right 
angles to the thread groove at 
half depth, or at the so-called pitch line. It will be under- 
stood, of course, that the angle varies from the outside to 
the inside diameter of the groove, so tht the setting of the 
tool is necessarily a compromise. In this case, the thread 
groove angle, measured from the plane of the center line, is 
49 degrees 41 minutes at half depth. 

A section of this thread in the plane a—b normal to the 
groove at half depth is shown at (, which indicates that the 
thread tool must have the shape shown at C in order to 
cut a thread having a square form in the plane of the center 
line. In other words, the. form of tool illustrated by the 
shape of the groove at CO is the only one that will cut a 
square thread when the top of tthe tool -is set in the 
plane a-bd. 

If a tool of square form were used, the groove produced 
would have the shape shown at D. The normal square sec- 
tion is shown in dot-and-dash lines for comparison. A sec- 
tion of this groove in the plane a—b' has the form shown 
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Diagram illustrating Variations in Thread Form resulting from Changes in the Position 


of Thread Tool 


produced by balancing the rake is negligible. But if the 
thread is deep and the angle comparatively small, this dis- 
tortion is an item which should be considered. When the 
rake is balanced in the usual way, the distortion of the 
groove form is much greater at the inside diameter than 
at the outside diameter of the groove. This is because of 
the rapidly diminishing angle of the groove inclination as. 
the center of the work is approached. Hence, it is evident 
that the tool should be set normal to the groove at some 
point below the half depth position, especially in extreme. 
cases, in order to reduce, as far as possible, the distortion 
of the thread groove in the plane of the centers. 


Distortion Produced in Cutting Internal Threads 


As most externally threaded parts are designed to mate 
with internally threaded parts, the effect of balancing the 
rake of the tool for cutting internal threads will now be 
considered. It will readily be seen that a change in posi- 
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tion of the cutting edge of the tool will distort an internal 
thread groove in a nut, the same as in the case of an external 
thread. Since it would: be impracticable to cut a thread of 
rapid lead in a nut, with the top of the tool set in the plane 
of the centers, it is essential to balance the rake. If a tool 
of normal shape and size is set at right angles to the side of 
the groove at the half depth position, the resulting distor- 
tion of form will result in a poor fit between the nut and 
bolt, even though the latter be perfect, but as these distor- 
tions tend toward a loose fit because of widening the groove 
in both bolt and nut, the inaccuracy is in many cases more 
readily excused. 

As to remedies, if it were a simple case of an increase 
in the width of grooves, this could be overcome by narrow- 
ing the tools a sufficient amount; but as seen by sections 
C, D and £, the tool should also have convex sides and a 
concave or convex nose (depending on whether it is an in- 
ternal or an external threading tool) to produce thread 
grooves with straight line sides and bottoms in the plane of 
centers. The amount of narrowing and also the convexity 
can be calculated, but the resulting curves would be very 
difficult to follow except by a process of generating. 

When this subject was discussed twenty years ago, C. Hig- 
gins described a possible method of generating such tools 
by mounting the stock for the external tool in a lathe tool- 
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Fig. 2. Diagram showing Thread Groove of V-form and Distortion 
Possible under Extreme Conditions 


post, and forming it by the action of tools set in a bar 
revolving between the lathe centers while the carriage 
moved in the direction and at the relative speed proper for 
the lead to be cut. Similarly, the stock for an internal 
tool would be mounted as for internal threading, while being 
acted on by cutting tools extending inward from a bracket 
fastened to the faceplate of the lathe. 

It should be understood that the generating tools in both 
‘eases are radial elements of the thread to be cut, and are 
placed the same distance from the center of rotation as the 
sides of the thread to be cut. The noses of such tools may 
be similarly generated by cutting tools with edges that are 
elements of the bottom of the thread grooves—either ex- 
ternal or internal: These tools would be mounted on a bar 
in the lathe for the nose of an external tool, and on a bracket 
on the faceplate for the nose of an internal tool. In each 
case the cutting tool is the same distance from the center 
of rotation as the bottom of the thread to be cut. The flat 
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upper face of the stock from which the tools are generated 
would in this case be 49 degrees 41 minutes from the hori- 
zontal plane of the lathe centers. 


Distortion of Thread Grooves having Angular Sides 


It is evident that any form of thread will be distorted 
by balancing the rake of the tool, but that square threads 
show the most distortion for a given lead, diameter and 
depth of groove in external work. This is because the 
thread groove is wide at its inside diameter where distortion 
is naturally the greatest. The distortion produced in a 60- 
degree external thread would be comparatively slight, as 
the narrow width at the inside diameter would tend to 
eliminate widening of the thread groove where widening 
is greatest in a square thread. In the case of an internal 
60-degree thread the widening is zero at.the outside diameter 
and maximum at the inside diameter because of its width 
where distortion is naturally greatest. 

Fig. 2 shows an external thread groove of the same width, 
depth, and lead as the square thread we have been consider- 
ing; but instead of being of square section, it is almost a 
55-degree V-form. This form is selected in order to establish 
a comparison between square thread and a V-thread, since 
for this angle the-thread is as wide as it is deep. With a 
tool ground to the proper angle, and the cutting edges in the 
plane of the centers, the normal groove shown by the dotted 
lines at F would result. Shifting the tool to position a—b 
would result in a thread groove about 7/32 inch wider than 
normal at the outside diameter, with slightly concave sides 
in the plane of the centers, and this increase of width would 
reduce the depth of the thread from line vz to line yy. This 
reduction amounts to about 9/32 inch, the outside diameter 
being reduced 9/16 inch. 

It is not to be supposed that anyone would by any chance 
produce such a thread groove as illustrated at F, even though 
the angle of the thread to the plane of the centers was as 


small as 49 degrees 41 minutes, but it is well known that 


troubles in thread forms are often encountered and not 
thoroughly overcome because of a lack of knowledge as to 
just what causes the trouble. 

What has been said about the distortion of the external 
thread represented by the diagram Fig. 2 applies in principle 
to internal threads, in connection with which the most 
difficulty is encountered, especially in the V-form of thread. 
Thus, if an internal thread groove corresponding to the 
external thread groove represented in Fig. 2, were cut with a 
tool of normal shape, set at right angles to the groove at the 
mid-position, the thread depth would be reduced as shown at 
F for an external thread. The sides of the internal thread, 
however, would be convex instead of concave. What has been 
said regarding the difficulties connected with forming a theo- 
retically correct tool for square threads of rapid lead and 
the way to overcome them applies to V-threads as well. 


* * * 


SCHOLARSHIPS FOR INDUSTRIAL TEACHERS 


The state of New York is offering twenty-five scholarships 
of $1000 each for men who wish to become industrial teach- 
ers, to be awarded to qualified trade and technically trained 
men. Those awarded these scholarships will spend one year 
at the Buffalo State Normal School, preparing to teach their 
subjects in the public vocational schools of the state. At 
least five years’ all-around experience as journeyman is re- 
quired in the trade or occupation that the applicant expects 
to teach. In the machine shop field, the following occupa- 
tions are covered by the terms of the scholarship: Machine 
shop work; automobile repairing; machine drafting and 
design; electrical drafting and design; electrical construc- 
tion, repair and operation; and _ sheet-metal working. 
Further information relating to these scholarships may be 
obtained by applying immediately to the State Department 
of Education, Albany, N. Y. 
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AN OPPORTUNITY FOR THE A. S$. M. E. 


How can a large and influential engineering society like 
the American Society of Mechanical Engineers become most 
useful to the members who are interested principally in 
the design of machine shop equipment and the management 
and output of machine shops? In the general mechanical 
engineering field ineluding steam engines, steam turbines, 
hydraulic turbines, gas engines and pumping machinery, a 
great variety of research work has been accomplished that 
has proved of the highest value to the industries. As a 
result of this work, the cost of power has been materially 
reduced and many economies have been made possible. 

In the machine shop field, the work of the society, with a 
few notable exceptions, has been less conspicuous, al- 
though the investigations of Fred W. Taylor and Carl Barth 
on the art of cutting metals were as scientific and far- 
reaching as any that have been made in other branches of 
mechanical engineering. In practical machine shop work, 
there is great need for fundamental research; but unfortu- 
nately, all such work involves experiments conducted at con- 
siderable cost, as investigations based on well-known theories, 
such as form part of general mechanical engineering prac 
tice, would produce no satisfactory results. 

If it is not practicable for the society to serve those who 
are engaged in the design and economical operation of 
machine shop equipment by placing on record the results of 
research work in that branch of engineering, there is an- 
other way in which it can become useful to them. An 
accurate record of good current practice is greatly needed. 
consider the drawing of sheet metal. No 
fundamental research work of any importance has been done 
in connection therewith; but information describing the 
best practice of firms or engineers who are experienced in 
that field would be of great value. Some engineers must 
have collected data relating to the possible reductions in 
drawing sheet-metal work, the frequency of annealings, and 
the power required for producing drawn shells, which, re- 
corded in papers read before the society, would be helpful 
to many members engaged in machine shop work. 

Similar information on drilling, tapping, and cutting off 
metals with rotary saws and power hacksaws, would be 
equally valuable; and also definite data on the newer cutting 
metals, stellite, diamond alloy, Chesterfield metal and others 
of similar qualities. It is not necessary that all these data be 
based upon exhaustive experiments and research. They are 
valuable if they merely record what has been found by ex- 
perience to represent good, everyday shop practice—if they 
place on record the best practice of the best shops for the 
benefit of all members. 

In the machine shop field, such information made ayail- 
able through papers presented before the society would 
parallel in value the analytical researches on the properties 
of steam in the power field. The work in the shop cannot be 
subjected to such definite laws and rules as the equipment 
under the direct control of the power plant engineer, because 
the human element enters into shop work to a much greater 
extent. But an engineering society can serve the latter 
field equally well by adapting itself to shop requirements and 
recognizing that theoretical analyses in the one field are no 
more important than the records of practical operations in 
the other. The value of each must be measured according 
to the conditions prevailing in the industry that is served. 


For example, 


THE DEVELOPMENT OF GEAR GRINDING 


Less than ten years ago taps ground in the thread were 
unknown to the trade; today they are made commercially 
in considerable quantities. A still later development is that 
of grinding the teeth of gears to an accurate tooth shape; 
but this method also is rapidly becoming a commercial pro- 
cess, and several machines are now on the market for grind- 
ing gear teeth. Only a few years ago such refinement in 
gear manufacture was considered unnecessary; today it is 
general practice for high-grade automobiles. 

One interesting development of the gear grinding process 
is that highly accurate gears can be produced with ground 
teeth without appreciably increasing the cost over gears 
whose teeth are merely cut to shape with some form of hob 
or cutter. When gear teeth are to be ground, they can, of 
course, be roughed out more cheaply, and the loss of gears 
in the heat-treating process is smaller, because the distor- 
tion in hardening is corrected by the grinding process. A 
large percentage of gears for high-grade automobiles were 
thrown into the scrap heap after hardening, when the teeth 
were not ground. This waste was costly, but formerly there 
was no known method of avoiding it. 

The gear tooth grinding machine saves many gears from 
being scrapped, and when this item is considered, together 
with the reduced cost of cutting the teeth, it will be found 
that the additional grinding operation adds but little to 
the total cost of the gears. For these reasons the gear 
grinding machine is destined to occupy a place alongside 
other important types of machine tools. 


* * * 


DOES YOUR FUTURE LIE BEHIND YOU? 


In a New York savings bank there is a poster headed, 
“Someone is Banking the Money that you Waste.” Chang- 
ing the wording, but not the fundamental idea, the statement 
“Someone is Filling the Job You Lost by Wasting Your 
Time,’ would apply to thousands of men in the shops who 
would have better jobs today had they taken the trouble to 
prepare themselves for more important positions. 

Few young shop men today realize how difficult it was for 
those who started in the machine shop even as recently as 
twenty years ago, to acquire a mechanical education. At 
that time there was less than one-tenth of the practical 
mechanical literature now published. Then there was, for 
example, not one comprehensive work published on the 
subject of jigs and fixtures, there was no book dealing with 
the principles of the design and production of small tools, 
there was no handbook which specialized on information for 
the designer and shop man in the machine shop industry. 
The facility with which knowledge can be acquired today 
in machine shop practice and machine design makes it 
possible for any young man of average ability to prepare 
himself for a better position within a few years. 2 

There is now a library of carefully prepared books, cover- 
ing almost every subject in the mechanical field, from which 
all the principles of machine design and shop practice can 
‘be learned, supplementing the practical experience obtained 
in the office, drafting-room or shop. An ambitious student 
is offered every facility to acquire in a few years a fund 
of knowledge from technical literature that ten or twenty 
years ago could have been obtained only from shop instruc- 
tion given by some of the older mechanics. 
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American Gear Manufacturers’ Convention 


of the American Gear Manufacturers’ Association, held 

at the Hotel Cleveland, Cleveland, Ohio, April 19, 20, 
and 21, was the great amount of data presented in the reports 
of the society’s standardization committees. Apart from the 
Society of Automotive Engineers, no association in the in- 
dustrial field has paid as much attention to standardization 
in its field of activity as the gear manufacturers. The larger 
part of all the sessions was devoted to reports by the 
standardization committees. The association now has nearly 
100 member companies. At the annual meeting one new 
company was elected to membership—the Braun Gear Cor- 
poration, Brooklyn, with. Jacob Braun, executive member. 

F. W. Sinram, president of the Van Dorn & Dutton Co., 
Cleveland, Ohio, and for the last 
six years president of the _ asso- 
ciation, welcomed the members to 
Cleveland. He made a brief refer- 
ence to his pre-convention mes- 
sage that had been sent to the mem- 
bers, in which he called attention to 
the important part the American Gear 
Manufacturers’ Association plays in 
the industries, and showed how, 
through the association’s work, gear- 
making has been recognized as a sepa- 
rate and independent industry. At- 
tention was also called to the fact 
that for the first time in the history 
of the association, which was founded 
in 1917, we are in a period of normal 
times, present conditions being more 
favorable to a healthy progress than 
at any time since the association was 
formed. 

The purposes and aims of the 
American Gear Manufacturers’ Asso- 
ciation are twofold—commercial and 
technical. As stated in the consti- 
tution, its objects are to discuss sub- 
jects of interest and value to the industry in which the 
members are engaged; to improve the conditions in the 
industry; to collect and distribute statistics and informa- 
tion of value to the members; to standardize methods of 
design, manufacture, and application of gearing; and to 
promote a spirit of cooperation among the membership that 
will result in improving production methods and increasing 
the application of gears. 

Probably the most important of the activities so far under- 
taken is the standardization work. The association is now 
cooperating with a number of other societies in work of 
this kind. A definite program for the technical standard- 
ization activities has been laid down, and as the times and 
conditions are now more favorable for the progress of stand- 
ardization work than ever before, all the members were 
requested to take an active part in this work. There is 
evidence on every hand of great interest in the work so 
far accomplished, and the reports presented at the meeting 
indicate that within the near future some important stand- 
ardization may be adopted by the gear manufacturers in 
conjunction with other leading societies in the industrial 
field—the American Society of Mechanical Engineers, the 
Society of Automotive Engineers, and the American Engi- 
neering Standards Committee. 


fhe outstanding feature of the seventh annual meeting 


George L, Markland, Jr., New President of A. G. M. A. 


Standardization Reports 

B. F. Waterman of the Brown & Sharpe Mfg. Co., Provi- 
dence, R. I., chairman of the general standardization com- 
mittee and vice-president of the association, presented two 
reports, one relating to the general standardization work 
within the association, and the other with regard to the 
work carried on in cooperation with the American Engineer- 
ing Standards Committee. The work of the different com- 
mittees was reviewed, and the extensive scope of the work at 
present being carried forward was outlined. E. W. Miller 
of the Fellows Gear Shaper Co., Springfield, Vt., presented 
a report relating to. the cooperation of the Gear Manufac- 
turers’ Association with the American Society of Mechanical 
Engineers in regard to research on the strength of gears. 

Separate reports were presented 
by the committees on spur gears: 
bevel and spiral bevel gears; her- 
ringbone gears; nomenclature; worm- 
gears; sprockets; electric railway, 
mill, and mine gears and pinions; 
composition gearing; differential 
gearing; metallurgical standardiza- 
tion; industrial relations; inspection: 
commercial standardization; and uni. 
form cost accounting. 


Strength of Spur Gears 


The spur gear committee, of 
which F. EH. Eberhardt of the New- 
ark Gear Cutting Machine Co., 
Newark, N. J., is chairman, presented 
recommendations, the purpose of 
which is to provide a_ simpler 
method of calculating the strength 
of spur gears. The method is based 
on the Lewis formula, but provides 
for simpler factors and introduces 
a list of constants that facilitate 
the work. The report states that the 
horsepower a gear will transmit de- 
pends on the yuality of the material, accuracy of the tooth 
spacing, accuracy of the tooth form, quality of the finish, 
rigidity of the shafts, bearings and housings, and accuracy 
of the shaft alignment. 

A gear that is supported on only one side should be made 
with a comparatively narrow face. A good rule is to make 
the face not over the American Gear Manufacturers’ Associa- 
tion’s recommended standard = 10 = D.P. 

Gears shouid always be made strong enough; that is, 
they should be good for at least 25 per cent more horsepower 
than the rated load. If the drive is subject to a known 
overload, or a probable overload, the gears should be made 
strong enough for the full overload plus a margin of safety. 
This means that for such service as heavy rolling-mill work, 
crushers, reciprocating pumps, and similar duty, the gears 
should be designed with such an overloed factor in mind. 
The actual overload may equal 250 per cent of the rated load. 

When pinions with less than 18 teeth are used, the service 
may call for stronger teeth than the 1414-degree standard. 
In such cases, it is advisable to consider the 20-degree 
standard depth tooth, or a 14%4-degree tooth with long 
addendum. Pinions with low numbers of teeth may be used 
for slow movements and heavy work, but they are not so 
desirable for pitch-line velocities above 800 feet per minute. 
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On motor drives and for ordinary industrial gearing, 
where ideal conditions do not prevail, it may be necessary, 
for quietness, to use non-metallic pinions, when the pitch- 
line velocities exceed 800 feet per minute. If rawhide, cloth, 
bakelite, or similar non-metallic material is not strong 
enough for the load, a combination of strength and quietness 
may be obtained by a laminated construction, using alter- 
nate sheets of steel and non-metallic material riveted 
together. 

When gears are mounted rigidly and supported on both 
sides, well made gears may be run in oil at pitch-line velo- 
cities of 2000 feet per minute, both gear and pinion being 
made of metal. ' 

The spur gear committee also presented a report covering 
definitions of spur gear terms—a nomenclature for spur 
gearing for the consideration of the members. 


Bevel and Spiral Bevel Gear Standardization 


The bevel and spiral bevel gear committee, of which 
F. BE. McMullen, of the Gleason Works, Rochester, N. Y., is 
chairman, in cooperation with the nomenclature committee, 
submitted a report on nomenclature for bevel gearing, de- 
fining not less than eighty-seven different terms employed 
in connection with gearing of this type. This work will be 
carried to its conclusion in conjunction with the American 
Engineering Standards Committee. The definitions adopted 
by the committee are made broad enough to apply to gears 
other than those of the bevel type, when the same terms are 
used in various kinds of gearing. However, it is difficult to 
make a definition perfectly clear, when so broad in its 
application, and for this reason it may be more practicable 
to have the definitions differ, in some cases, for various 
types of gearing. , 

In addition to the nomenclature, the committee submitted 
as recommended practice for future design that part of the 
Gleason Works bevel gear system which was presented at 
the Chicago meeting of the association last fall, and which 
was published in full in November, 1922, Macuinery. This 
recommended practice was adopted by the association. 


Worm-gear Standardization 


The worm-gear committee, of which J. C. O’Brien of the 
Pittsburg Gear & Machine Co., Pittsburg, Pa., is chairman, 
presented a comprehensive progress report for the design 
of worm-gearing, together with tables and formulas. This 
report is an attempt to effect a compromise between the 
commercial, practical, and theoretical requirements in the 
design and manufacture of worm-gearing. In studying the 
problem of standardizing worm-gearing, it was found advis- 
able to divide the gearing into groups, and the group covered 
by the present recommendation is defined as follows: Linear 
pitches, 14 to 2 inches, single to quadruple thread; gear 
ratios, from 10 to 1 to 100 to 1. This includes worm-gearing 
required for general commercial uses where the gearing is 
furnished without bearings or housings, and does not include 
gearing with the axes at other than 90 degrees. The recom- 
mendations incorporated in this report are as given in the 
following: 

(A) That the thread form to be regarded as standard will 
be the form produced by a straight-sided milling cutter 
having a diameter not less than the outside diameter of 
the worm nor greater than 114 times the outside diameter 
of the worm, the sides of the cutter having an angle of 
obliquity of 1414 degrees in the case of single- and double- 
thread worms, and an angle of obliquity of 20 degrees in the 
case of triple- and quadruple-thread worms. 

(B) That single- and double-thread hobs may be fluted 
parallel to the axis. 

(C) That triple- and quadruple-thread hobs should be 
fluted normal to the thread angle reckoned from the outside 
diameter of the hob. 
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(D) That the following linear pitches be regarded as 
standard for this group: 1/4, 5/16, 3/8, 1/23°5/8,0 0/45 es 
11/4, 11/2, 13/4, and 2 inches. 

The fact is recognized that in the case of worm-gearing a 
longer period of transition from present haphazard methods 
of designing to standard methods may be expected, and in 
order that the best results may be obtained from existing 
facilities, the following recommendations are made for the 
use of existing hobs: 

For wheels engaging with single- and double-thread worms, 
the width of face should not be greater than the chord of 
the worm outside circle which is tangent to the worm pitch 
circle, plus one-half the linear pitch. 

For wheels engaging with worms having triple or quad- 
ruple threads, a face width of 4% circular pitch less than the 
above is recommended. 

For the use of existing hobs, it is recommended that the 
outside diameter of worm-gears be made the following 
amounts larger than the pitch diameter. 

For wheels meshing with single- and double-thread worms: 

Outside diam.= pitch diam. + 3.5 X addendum 

For wheels meshing with triple- and quadruple-thread 

worms, where the pressure angle is 20 degrees or greater: 
Outside diam. = pitch diam. + 3 X addendum 

For wheels meshing with triple- and quadruple-thread 

worms, where the pressure angle is less than 20 degrees: 
Outside diam. = pitch diam. + 2.75 X addendum 

In every case a radius at the edge of the wheel rim equiva- 
lent to 4% circular pitch is recommended. 

In connection with this report, complete formulas were 
presented for the design of worm-gearing. Those interested 
in the subject can obtain blueprints covering these formulas 
from the secretary of the association, T. W. Owen, Room 
107, 2443 Prospect Ave., Cleveland, Ohio. 


Sprocket Wheel Standards 


The sprocket committee, of which C. R. Weiss of the Link- 
Belt Co. is chairman, presented a very complete report, which 
is also expected to become the standard of the Society of 
Automotive Engineers and of the American Society of 
Mechanical Engineers. When finally approved by these 
two societies, in conjunction with the gear manufacturers, 
there will be a recognized standard for sprocket wheels that 
completely covers the various phases of sprocket wheel 
design. 


Other Standardization Reports 


The composition gearing committee, of which F. S. Soren- 
sen of the Cincinnati Gear Co., Cincinnati, Ohio, is chairman, 
presented a report on gears made from rawhide or other 
non-metallic materials. The report includes tabulated in- 
formation which will be of value to the designer in aiding 
him to lay out pinions of proper proportions with the least 
amount of calculation. The tabulated data submitted in 
connection with the report is a simplification of the charts 
that had formerly been accepted by the association, presented 
in a more convenient form for ready reference. 

The differential committee, of which S. O. White of the 
Warner Gear Co., Muncie, .Ind., is chairman, as well as the 
railway gear and pinion committee, of which W. H. Phillips 
of the R. D. Nuttall Co., Pittsburg, Pa., is chairman, both 
presented progress reports accompanied by tabulated data. 


Papers Read before the Meeting 


A number of papers of unusual interest to both gear manu- 
facturers and gear users were read at the meeting. E. C. 
Smith, chief metallurgist of the Central Steel Co., Massillon, 
Ohio, read a paper on “What Does the Microscope Tell Us?” 
in which he showed a number of screen pictures of photo- 
micrographs, and indicated the significance of the grain 
structure and the appearance of the fracture. 


curate results. 
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E. J. Lees of the Lees-Bradner Co., Cleveland, Ohio, read a 
paper on “Grinding and Measuring Involute Gear Teeth,” in 
which the company’s measuring machine was demonstrated 
and the theory on which it is based, explained. Wilfred 
Lewis, of Philadelphia, Pa., spoke on gear-testing machines, 
explaining in considerable detail different types of gear- 
testing machines designed in the past, and outlining the 
principles upon which a highly developed form of gear-test- 
ing machine should be based. 

Col. L. P. Ayres, vice-president of the Cleveland Trust Co., 
Cleveland, Ohio, spoke on “How Long Will Prosperity Last?” 
He pointed out that at the present time we are enjoying a 
degree of industrial activity that has never before been 
equaled, not even during the war. This high-pressure activity 
may be expected to last until late in the year, when it is 
likely that there will be a gradual decline to more normal 
business. 

An address that aroused a great deal of interest among 
the gear manufacturers was that by K. L. Hermann of the 
Studebaker Corporation, who spoke on “Tooth Forms of 
Automobile Gears 
after Cutting, Hard- 
ening and Grinding.” 
In his address, Mr. 
Hermann showed by 
charts how the ac- 
curacy of tooth forms 
and tooth spacing 
may be tested, and 
which method of 
gear-cutting is likely 
to give the most ac- 
An- 
other paper of con- 
siderable interest 
was presented by 
S. P. Rockwell, con- 
sulting metallurgist, 
65 Highland — St., 
Hartford, Conn, 
dealing with the determination of the grade of steel by 
observing the characteristics of the spark when a sample is 
pressed against an abrasive wheel. This paper, together 
with spark pictures indicating the form of spark resulting 
from different grades of steel, will be presented in a coming 
number of MACHINERY. 

Other papers of interest presented before the convention 
were an address by O. C. Kiehne of the Van Dorn Electric 
Tool Co., Cleveland, Ohio, on “Practical Value of Cost Ac- 
counting,” and one by A. F. Cook of the Fawcus Machine Co., 
Pittsburg, Pa., on “Hit-and-Miss of Cost Accounting.” 

At the meeting, six members were elected to the executive 
committee, as follows: A. W. Copland, Detroit Gear & 
Machine Co.; C. B. Hamilton, Jr., Hamilton Gear & Machine 
Co.; R. P. Johnson, Warner Gear Co.; George L. Markland, 
Jr., Philadelphia Gear Works; B. F. Waterman, Brown & 
Sharpe Mfg. Co.; and Arthur E. Parsons, Brown-Lipe Gear 
Co. George L. Markland, Jr., was elected president to suc- 
ceed F. W. Sinram, who has held this office ever since the 
association was formed. A. W. Copland was elected first 
vice-president; B. F. Waterman, second vice-president; and 
C. F. Goedke, treasurer. In consideration of the services 
rendered the association during his presidency, Mr. Sinram 
was elected honorary president. §S. P. Rockwell of Hartford, 
was appointed consulting metallurgist of the association. 

In connection with the meeting, an exhibition was held 
under the auspices of the metallurgical committee, of which 
C. B. Hamilton of the Hamilton Gear & Machine Co., Ham- 
ilton, Ontario, is chairman. This exhibition included a com- 
plete metallurgical laboratory for a machine shop, showing 
means both for chemical analysis and for the testing of hard- 
ness and strength. 
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VALVE STEM GRINDING ATTACHMENT 
WITH MAGAZINE FEED 


The valves that control the ports through which the gases 
enter and leave the combustion chamber of an automobile 
engine may be of one-piece construction, or the head and 
the stem may be rough-machined or forged separately and 
then joined together by welding. It is the practice of one 
manufacturer, in following the latter procedure, to grind the 
ends of the valve stems preparatory to welding them to the 
heads. The magazine attachment shown in the accompany- 
ing illustration is employed for grinding the ends of the 
stems on an automatic grinding machine built by the Badger 
Tool Co., Beloit, Wis., which was described on page 403 of 
January MACHINERY. 

Referring to the accompanying illustration, it will be seen 
that the machine is set up to grind both ends of the valve 
stems. It would seem unnecessary to grind more than one 
end of the valve stem, as the welding operation is per- 
formed only on one end, but it has proved cheaper to grind 
both ends, so that 
either end may be 
welded to the head. 
Thus the welder loses 
no time in deter- 
mining which end of 
the stem is to be 
joined to the head. 

The stems to be 
ground are placed 
in a feed-chute, as 
shown at A. The 
guide strips B can 
be adjusted within 
certain limits to ac- 
commodate stems 
of different lengths. 
The stems are fed 
by gravity into the 
openings between 
the jaws in the work-carrying head or drum C. There are 
several sets of these jaws in the drum. One set consists 
of a fixed member, such as shown at D, and a pivoted or 
movable jaw H. The movable jaw is opened and closed by 
means of a cam as the drum revolves in the direction indi- 
cated by the arrow. The jaws are, of course, in the open 
position when opposite the delivery end of the feed-chute. 

Let it be assumed that the machine is in operation and 
that a valve stem has just dropped into the opening between 
a pair of jaws. As the drum continues to rotate, it carries 
the valve stem between two sheet-metal guides, one of which 
is shown at F, the other having been removed to give a 
better view of the drum. The guides serve to locate the 
stems in the jaws so that the grinding wheels G and H will 
remove the same amount of metal from each end of the 
work. After the work has been thus centered, the cam- 
actuated jaw H closes on the work, and holds it firmly in 
place while it passes between the grinding wheels. 


Magazine Grinding Machine Attachment for grinding Ends of Two-piece Valve Stems 


When the work has been carried around out of contact 
with the grinding wheels, the pivoted jaw opens and per- 
mits the valve stem to drop into a chute, which carries. it 
to a box placed at the front of the machine. The open jaw 
then picks up another piece of work, as it passes the delivery 
end of the chute, and the operation is repeated. Each set 
of jaws operates in the same manner, and production is con- 
tinuous as long as the chute is kept supplied with work. 
It will be noted that the chuck jaws are fitted with V-blocks. 
These blocks are removable, so that work of different 
lengths and diameters can be accommodated by simply sub 
stituting different sets of blocks. The production is thirty 
pieces per minute. 
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The British Metal-working Industries 


From Macnuinery’s Special Correspondent 


London, April 12 
LTHOUGH most engineering industries are experiencing 
A» and downs, the tendency as a whole is quite defi- 
nitely in an upward direction. Competition for new 
business ig very keen, and at present manufacturers are 
satisfied with meager profits. Prices of most metal-working 
commodities have stabilized, and any change invariably 
means an increase. 
The Continental demand for blast furnace coke and coking 
fuels has turned what was a scarcity into a famine, and 
although some areas report an increased demand for British 
iron and steel to replace the imports that the Continent 
has stopped supplying, ‘tthe scarcity of fuel makes delivery a 
very uncertain quantity. 


The Machine Tool Industry 


The machine tool industry shows signs of acceleration, 
although inquiries are still out of proportion to orders. 
Buying is fairly general in character, but immediate or very 
early delivery is a stipulation that has to be met if orders 
are to be obtained. Buyers are coming to the conclusion 
that prices are stabilizing and that increases may be $ex- 
pected at any time. As only a few makers now have stocks 
of any magnitude, there is more building activity in order 
that inquiries can be met with the promise of quick delivery. 
Makers of power presses, turret lathes, and brass finishers’ 
lathes, are among those who are feeling the first movements 
toward a-steadier flow of business. The activity of the 
railway shops is reflected in the purchase of machine tools. 

Small tool makers continue to be comparatively active, the 
healthy conditions of the automobile and motorcycle indus- 
tries being a salient cause of a steady small tool consump- 
tion. At the moment the total output of small tools is esti- 
mated to be within measurable distance of the pre-war 
average capacity. 


Overseas Trade in Machine Tools 


During February the exports of machine tools continued 
to show the wide fluctuation that has characterized these 
returns for many months. February shows a heavy drop as 
compared with January, the export tonnage for the month 
falling from 1337 to 1033, the corresponding value being 
£157,500 and £111,250. Imports rose from 276 to 358 tons, 
but fell in value from £338,830 to £33,673. While the export 
value per ton fell quite substantially—from £118 to £108— 
the import value per ton came down from £123 to £94. 
Although it would be absurd to base any generalization on 
one month’s returns, there can be little doubt that the num- 
ber of high-grade machine tools must have fallen. 

As in January, exports in February showed a prominence 
over imports in all classes of machine tools, both in value 
and in tonnage. The heaviest items of export were lathes, 
planing and shaping machines, and heavy simple type ma- 
chines, such as plate-cutting and plate-bending machines, 
steam hammers, etc. Lathes also figured prominently among 
imports, but were evidently chiefly lower priced machines, 
since the average value per ton was only £86 5s. 


Railway and General Engineering Fields 


Several orders for locomotives have been placed recently. 
It is evident from quotations submitted that prices do not 
constitute a hindrance to placing of orders, as, in reply to an 
inquiry from the Indian railways for eighty-two locomotives, 


the prices quoted by not less than seven British manufac- 
turers were lower than those received from the Continent. 
British makers also offered much quicker delivery. 

At the same time, railway demands for all classes of 
products and material are not developing to the extent ex- 
pected two or three months ago, and it is thought.that several 
projects that would have given a considerable amount of 
work will now be postponed until the fall. 

Now that the regrouping of the railways is an accomplished 
fact, the question of rates revision is being brought up. 
Today railway rates are about 75 per cent above the pre-war 
level—a figure which compares unfavorably with the general 
level of wholesale prices. A request has been made to the 
railways by the Federation of British Industries that the 
rates should be reduced without delay to 331/3 per cent 
above the pre-war level. 

In the constructional engineering field the present increased 
prices of iron and steel prevent the quoting of acceptable 
prices. In the Manchester district, builders and other con- 
structional yards are slack. Tube makers are very busy on 
substantial foreign orders. Many steel works and labora- 
tories of technical institutions are increasing or renewing 
their testing equipment. 


The Automobile Industry 


The majority of automobile manufacturers have sufficient 
orders to keep them going, and some of the leading firms 
are obtaining new business at a rate that exceeds their pro- 
duction rate. Although the small light types of cars are 
most prominent among the orders received, there continues 
to be a fair demand for medium class touring cars; but 
makers of higher quality cars are none of them working at 
anything like full capacity. The export trade in automobiles 
is disappointing. Makers of automobile fittings and equip- 
ment are mostly working at full capacity, and motorcycle 
and bicycle makers are increasing their output. 


Materials 


The demand for iron and steel is good, but it is almost 
impossible to obtain delivery owing to fuel shortage. Ma- 
terial prices went up suddenly during March in the Sheffield 
area. Increases are not confined to ferrous metals, aluminum 
and copper also having risen in price. 

The development of stainless ferrous metals is proceeding 
rapidly. In Sheffield, considerable progress is being made 
with the production of stainless castings, and the ultimate 
success of such a process should inevitably open up an enor- 
mous field, particularly as it does not promise to be prohibi- 
tive in cost. Already some intricate shapes have been suc- 
cessfully cast. 

A new form of combined iron and steel was described by 
Dr. Longmuir before the Birmingham Metallurgical Society. 
This appears to be much ahead of the steel-faced iron that 
has been used extensively in the past for anvil faces, press 
tools, hammer heads, and so on. One feature of the process 
is that the interpenetration of the two metals is perfect; 
and another is that steel of very high carbon which will 
carry the keenest cutting edge is obtainable. Such steel 
would be difficult to harden in long, thin bars or blades, 
and the risk from water cracks would be considerable. 
The greatest advantage is, perhaps, that blades of wood- 
planing and other machines, made from this material, will 
be safe to use, as, if the steel should crack, it would not 
fly, and there would be no danger at the highest speeds. 
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GERMAN INDUSTRIAL CONDITIONS 


From MACHINERY’S Special Correspondent 


Berlin, April 12 

Of approximately 10,085,000 workmen in Germany, about 
2,710,000 are employed in the mining, iron and steel, and 
metal-working industries, and hence it is apparent that the 
economic stability of Germany depends to a great: extent 
upon. these industries. The serious effect of the French 
occupation in the Ruhr and other sections on industrial 
Germany will be understood when it is remembered that 
800,000 of the workmen engaged in the industries mentioned 
live in the occupied districts. Perhaps a better realization 
of the industrial importance of the occupied territory will 
be obtained by considering the mining industry alone. Of 
an estimated 252,000,000,000 tons of coal deposits in Ger- 
many, approximately 90 per cent is under French and 
Belgian control at present, and in 1922 the coal mined in 
the Ruhr alone represented 92.6 per cent of that mined in 
the whole country. Germany was formerly a coal-export- 
ing country, but it is now necessary to import coal; ap- 
proximately 9,538,000 tons having been imported during 
1922. The center of iron and steel production is in the 
occupied territory as well. 

Although these losses will be keenly felt in the future, 
the consequences of the Ruhr invasion are not so seriously 
felt at present as one might suppose. According to reports 
from establishments employing 1230 workmen, conditions 
are about the samé as prior to the occupation. The ques- 
tion of selling inside the occupied districts constantly as- 
sumes a more serious aspect. However, as stocks had been 
sold out just before the invasion, and the various establish- 


‘ments are busy on repair and maintenance of equipment 


in addition to production, employment will probably not 
drop suddenly during the next few months. 

The question naturally arises as to how long industrial 
Germany can survive without assistance from the occupied 
regions. Other large industrial centers, such as Saxony, 
Hanover, and Berlin, are in a position to take over the bulk 
of the foreign business, and serious scarcity of iron and 
steel can be avoided for a long period by increasing the 
production in non-occupied districts. Large quantities of 
iron scrap are being imported from Russia in exchange for 
other goods, and large contracts have been made with 
Swedish and Spanish interests for iron ore. Iron ore can 
also be imported from Luxemburg, Austria, England, and 
the United States. As to the shortage of coal, serious diffi- 
culties are not expected for a year, because the big industrial 
plants, on the average, have from four to six weeks’ supply. 
and coal is constantly being imported from England, Upper 
Silesia, and Czechoslovakia. 


The Machine-building Industries 


The machine-building industries show a slight decrease 
in activity, but the condition of the machine tool branch is 
satisfactory. Machine builders are suffering somewhat 
from the scarcity of iron and steel. 

From a commercial point of view, the results of the Leipzig 
Fair, which was held March 4 to 10, inclusive, were dis- 
appointing. Although there were 166,000 visitors, the ma- 
jority of potential purchasers expected a reduction in prices. 
The show-room space of the Association of German Machine 
Tool Builders had been increased about 22,000 square feet 
this year. This association is in its twenty-fifth year, and has 
about 400 members. During 1922 only about 1600 tons of 
machine tools were imported into Germany, as against 540 
tons in 1913, while about 78,200 tons were exported as 
against 90,300 tons in 1913. Exports of machine tools dur- 
ing January, 1923, were about 20 per cent of the monthly 
average for 1913, which indicates that Germany is not doing 
a great export business in \this field. 
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Living Conditions 


Wages and living costs rise constantly with the continued 
depression of the mark. At the beginning of March, the 
weekly wage of a skilled workman, expressed in marks, was 
about 1630 times the wage of pre-war times, while the wage 
of an unskilled workman was about 2050 times the wage 
of pre-war times. Living costs have risen even more, being 
about 2650 times the level of 1913-1914. Employment is sat- 
isfactory, statistics from labor unions showing that out of 
a membership of 5,800,000 only about 4.4 per cent are out 
of employment, 


The Exchange Situation 


The value of German exports for 1922, expressed in gold 
marks, dropped to one-third of the value of pre-war years. 
In consequence of the tremendous drop in the value of the 
mark during past months the paper mark retains importance 
only as a means of immediate payment. The dollar has 
become by far the most important factor in establishing 
the relation of the paper to the gold mark. The members 


of the Association of German Machine Tool Builders were 


the first to use the dollar in their accounts. Business of the 
last few years is characterized by big paper-mark profits, 
both in production and commerce, but paper-mark profits 
have proved to be losses. Profits made in selling goods are 
usually not sufficient to secure the same quantity of goods 
again. 

The character of all the economic and political factors 
makes it impossible to draw any conclusions as to the future. 
Political events have resulted in a closer understanding 
between Germany and Russia. The principal difficulty in 
trading with Russia is the question of credit. England is 
in a position to allow longer credits and, therefore, enjoys 
a far greater trade with Russia than Germany. 


* * * 


PREVENT FACTORY FIRES 


The annual fire loss in the United States amounts to nearly 
$500,000,000, the per capita loss in 1921 being $4.24, an un- 
paralleled figure not even approached in any other country. 
The states with the greatest fire loss in proportion to popu- 
lation were Delaware; New Hampshire, and California. The 
lowest rate was found in Vermont. Carelessness with 
matches and smoking was the leading single cause of fires 
in 1921. At least 65 per cent of the fire loss could have been 
prevented by the exercise of proper precautionary measures 
and the realization on the part of everyone of the danger 
of carelessly handling matches and throwing away lighted 
cigars and cigarettes. In addition to the property loss, an 
even greater loss was sustained in the 15,000 lives that were 
lost in fires during the year. The greatest care should be 
exercised, especially around shops and factories in regard 
to matches, because the oil-soaked floors, waste, and other 
combustibles furnish an additional danger which everyone 


should guard against. 
* * * 


MACHINE TOOL SITUATION IN HOLLAND 


Germany controlled the trade in machine tools, as well 
as in other types of machinery, in Holland during 1922. 
American machine tools, which in former years were im- 
ported to a considerable extent, constituted but a small 
part of the 1922 imports. In spite of the fact that during 
the first half of 1922 the prices of American machine tools 
were lower than they had been for years, the prices of 
German machines were still lower, and the difference in 
price was too great to permit American machines to be sold. 
On the whole, there was a large decrease in all Dutch im- 
ports of machinery on account of the general business depres- | 
sion. The present difference in price between American and 
German machines is from 20 to 40 per cent. 
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GRINDING LOCOMOTIVE PARTS 


In many railroad shops, grinding has replaced the older 
method of turning and rolling as a means of machining 
various parts. A comparison of the results obtained by the 
two methods in machining three important locomotive parts 
is given in this article in order to show the saving in pro- 
duction time made possible by grinding. The grinding 
equipment employed for the work described was made and 
installed in a railroad shop by the Norton Co., Worcester, 
Mass. 

Grinding Locomotive Crankpins 


No record of the production time for the locomotive crank- 
pin shown at A in the illustration previous to the adoption 
of the grinding method is available, so that a comparison 
of the production rates obtained by the old and new methods 
in this particular case cannot be made. This pin is made 
of steel, and must be straight within limits of 0.00025 inch 
and have a good journal finish. The pin is rough-turned 
previous to grinding, about 0.035 inch of stock being allowed 
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Locomotive Parts finished to Size on Grinding Machine 


for the latter operation. A Norton 24- by 4- by 5-inch, 
grain 24C grade K grinding wheel, running at a speed of 940 
revolutions per minute, is used for this job. The total time 
required for the rough-turning and grinding operations on 
the two dimensioned sections of the work is thirty minutes. 


Grinding Piston-rods 


Piston-rods of the type shown at B, which have been worn 
in service, are readily refinished by grinding in much less 
time than is required by the older method of turning and 
rolling. For this work, a 24- by 4- by 5-inch grinding .wheel 
grain 24C, grade K, is used. The speed of the grinding 
wheel in this case is 940 revolutions per minute. The piston 
rod, when finished, is required to be straight within limits 
of 0.0005 inch. Approximately 0.030 to 0.060 inch of stock 
is removed by grinding. The production time for the grind- 
ing method is thirty-five minutes as compared with from 
one to two and one half hours for the turning and rolling 
method. 


Operations on Locomotive Axles 


The time required to machine the locomotive axle CO by 
the turning and rolling method was from four to five hours. 
The production time on this part has been reduced to thirty 
minutes by rough-turning and then finish-grinding to size. 


MACHINERY 


May, 1923 


The grinding operation is performed only on the two larger 
bearing surfaces a and b. About 0.035 inch of stock is re- 
moved in the grinding operation, and the finished surfaces 
are required to be straight within limits of 0.0005 inch. A 
24- by 4- and 5-inch grinding wheel, grain 24C, grade K, is 
used, which is run at a surface speed of 5900 feet per minute. 


Refinishing Worn Piston-rods 


Previous to the introduction of the grinding method, it 
required from four to five hours to turn and finish-roll a 
worn piston of the type shown at D, so that it would again 
be fit for service. This work is now accomplished in fifty- 
eight minutes on a grinder equipped with a 24- by 4- by 


5-inch grinding wheel, grain 24C, grade K. The ground 


sections of the work are required to be parallel within 
limits of 0.0005 inch. From 0.030 to 0.060 inch of stock is 


generally required to be removed. For this job, a wheel — 


speed of 940 revolutions per minute is employed. 


* * * 


CONVENTION OF NATIONAL METAL TRADES 
ASSOCIATION 


The National Metal Trades Association held its twenty- 


fifth annual convention on April 18 and 19 at the Hotel . 


Astor, New York City. During the first session there were 
the usual appointments of convention committees, repor‘s 
of officers, and the opening address by the president, 
W. W. Coleman. In his address Mr. Coleman dealt in part 
with the labor situation, industrial education, and the eco- 
nomic importance of immigration. 

During the various sessions a number of prominent men 
addressed the association on topics of particular interest 
and importance to the metal trades. The question ‘Shall 
We Close our Gates to the Immigrant?” was discussed by 
Magnus W. Alexander, managing director of the National 
Industrial Conference Board, New York City. “The Old 
Government and the New Industry” was the subject of an 
address by the Hon. W. L. Huggins, Justice of the Kansas 
Supreme Court, Topeka, Kans. Hon. Arthur R. Baxter of 
Indianapolis spoke on “Business Men and Politics’; and 
“The Law of Supply and Demand” was discussed by Dr. 
G. W. Dyer, Professor of Social Science, Vanderbilt Univer- 
sity, Nashville, Tenn. Robert S. Binkerd, vice-chairman of 
the Committee on Public Relations, Eastern Railroads, New 
York City, spoke on “What is the American Railroad Ques- 
tion?” Dr. J. T. Holdsworth, vice-president of the Bank of 
Pittsburg, gave an address on “Business and Government.” 
At the convention banquet, Laurence Lyon, former member 
of Parliament, addressed the convention on “The New 
Diplomacy.” 

The following offices were re-elected for the coming year: 
President, W. W. Coleman, Bucyrus Co., S. Milwaukee, Wis.; 
first vice-president, J. B. Doan, American Tool Works Co., 
Cincinnati, Ohio; second vice-president, Paul C. DeWolt, 
Brown & Sharpe Mfg. Co., Providence, R. I.; treasurer, 
J. W. O’Leary, Arthur J. O’Leary & Son Co., Chicago, Ill 


* * * 


TRACTOR MEETING OF 8. A. E. 
The Society of Automotive Engineers held its annual 


tractor meeting at the Auditorium Hotel, Chicago, on April — 


19. The all-purpose type of farm tractor was discussed at 
one of the sessions, and constructive engineering data based 
on the Nebraska tractor tests were presented at another. 
Automotive transportation was dealt with in a meeting held 
by the society in Cleveland, April 26 to 28, at which papers 
were read relating to the field of the motor truck in railroad 
terminal cartage service; the economic control of truck 
operation; results of tests on motor truck rear axles; and 
the motor bus for passenger transportation. 


* 


9 and 10 


MACHINERY’S DATA SHEETS Nos. 


YIOX MIN ‘SSoig [BIIYSNpul 9G, 4Q ‘EZEL “BUsIIAdOD 


Aig 00TS 00Z2 | 008% OFF 
008T 0082 00g2 | 008°F OCP 
OOLT 0006 00gE | 008°S O8& 
00TS 000F 00TE | 000°L OE 
0086 000S 00ZL | 000°6 00€ 
008¢ 0099 0086 | 000°TT 09¢ 


spug t/T 
orney 


spuq 
pesuiy 


spug 
WL poxtd 


spuq 
punoy 


000°S | 008°8 | 002L‘2T | 000‘ST 02% 
00S'L | OO8‘ZT | 008‘9T | 000508 OST 
008‘°ZE | 000'TZ | 00S'EZ | 00G'Sz OFT 
000‘02 | 000°8z | 008°62 | 000°0€ 00T 
00608 | 000‘°98 | 000°9E | 000°9E 09 
000‘'FF | 000‘9F | 000°9F | 000°9F 0% 
spug Spugl spug spugy q/T 
punoy posuly, LA pox O1nRy 


: “SUUIN][OO 
WO011-JGYSNOIM UO SYIOM UOA, pAooUusd 
ey} ye opeuU sso} sjuaseida.t 91qe} 
SIU.L ‘“MOleq e[qe} oy} Aq UMOYS SI 
4/2 JO SON[VA JUSIETIp IO} Ssoiqyedeo Sur 
-peO[ Ul sdUeIONIp ey ‘OET ‘Spue ep 
qyIM HRO “GL ‘Spue punod ‘Q0T ‘spuse 
pesuly ‘QZT ‘spue yey YIM UOT seo 
‘OZL ‘Spue punod ‘g¢T ‘spue posury ‘G¢ET 
‘spue yey WAM [eejs [einjonS <sT[eI 
-19}8UL JUSTOYIP JO suUIN][OD A0J sorzeI 
SUIMO][OJ 9} pesedxo9 w/2 Jo san[ea 
oq} UseyM pesnh oq plnoys se[nu0j 
S,Ja[ng “S}USITIedxe JO Selias 9uO 0} Sur 
-pilosoy ‘pexy JO ‘papunod ‘pesuly “Wey 
e1e8 Spus 9Y} JeyJeyM Uodn ose ynq [eI 
-feyeul ey} uodn ATUO Jou pusedeap YoITM 
SOn[VA Ul¥}I989 SpessdKe uUIN[OD eB Jo 
Olj¥I SSOULepue[s 94} UsyM s,sulTyURYy 
Jo pvoysur poljdde AjfuowwWo0s oie (OT 
‘ON 3994S ¥}eq 99S) SB[NUIIO] S.a9[nW 
‘USAIS SON[TVA: 94} pvedxe JOU Op solqel 
ey} UseTM poasn oq ACUI SB[NUIIO] sures 
ey} pue ‘spue posuly pue yey ‘poxy 
SuIAey SUUIN[OD a0} Al[[etoedsa ‘spPoy 
9JEUIT}[N 9} Ul soUsloRIp 9[}I1] ST s10q} 
‘OOT inoqe 0} QZ WOT 4/7 JO SOIeI ION 
:SUIMO[[OJ] 94} UL poureldxe se ‘spud 
ay} ye ysoddns oq} pure [elie}eu 9} 
0} SUIpI0I0e “SolIeA onel oy} Ysnoy} 


SSHNUFGNAIS JO SOILVUY LNANAAAIG YOA SNINN'TOO NO SGVOT ALVWILTO 


eB ‘Sulpyonq Aq [rey 0} Ulseq suWNIOo 
‘O0OL Spee0xe 4/2 JO on[evA oy} Us 
‘jelouss UL ‘OZT 0} dn sor}erl IO} Sow? 
-9uI0S pUe NOT pue 0g Weemjoq sole 
ssousepus[s 10} porjdde Aj[vieues st 
BINUIIOJ oUIyUeY ey, ‘“SeyoUr Ul UsATS 
A[UOWIWIOD SI UoOTyeIdSs JO SnNIpel os} 
QoUIS SeyoUL Ul SUIeq UUINIOD jo YVsuU0ET| 
oy} “(4/2) UWorjer1As jo snipea {SBOT 
ey} AQ Y}sueT 94} SUIpIAIp Aq punoj 
SI UUIN[OD B JO O1}BI SSOULOpUI[S 9UL 

JIU] OISVIO BY} SeyoVel peo, 94} 9.10 
-aq ‘SulTyonq Aq s1ind00 aANTey ‘suUIN[Oo 
SUOT UL ynq ‘[eI4ezeU 9} JO JUIOd pTelA 
94} YOVII Sassoelj}S OAISSeIdwWI0D pue SUT 
-pueq poaurlquiod oy} ueyM [Tey SUUIN[OD 
-W0YS “suuUIN[OD SUOT puke SUUIN[OD 410YsS 
QJUL peprlAip oq ‘sIsAjeue jo ossodund 
ey} soy ‘Aveu suumnjoD 4ysod 10 ‘4yndI}s 
‘uuINn[OO & Se UMOUY A[IAVUIPAO ST JI ‘UOIS 
-UsWIIpP [e1d}e] JSOT[VUS sqL soul U9} 
10 14319 Sp90dxe JIeqUIaW SAISSeIduMIOD B 
JO [Sue], 94} USYM ‘“Aopue[sS AT[ensnun 
o1e 19}}8[ 9} SSeTUN ‘sUUIN[OD JO USISEp 
94} UL SledUTsUe AQ poesn A[[e1IUes auo 
94} SI YOIUM “B[NUIOJ sUuTyUeY 9y} UO 
poeseq 918 SB[NUIOJ ssot,L “SUUNIO9 I0J 
your sienbs sed spunod ul peo, 9}eu 
-13[N 94} SUTJB[NO[eD IOJ SY[NUAIOJ SATS 
OL “ON 3904S Byeq SurAuedwosor syL 


SLNULS AO SNANTIOO AO HLONAULS 


SNWOTIOO HO SVINNYON SATO CNV SANIINVY 


MACHINERY ’S Data Sheet No. 9, New Series, May 1923 


yloX MON ‘SSaig [eIaysnpuyl eGT 4q ‘“Es6T ‘qysr1Adop 


“£JOTVS JO 1OJIBJ oTQuyINS v Aq OPIAIP pUB UOTJDeS 94} JO voarE ay} AQ ‘(BAOgB WATS S¥B[NuTIOJ 
ay} jo due Aq punoy se) d jo onpVa vy} A[AIZ[NUI ‘aOljoeS UBALS B AOJ POT VBS [BJO} OY} PUY OL 


lh ol al ol 
= =d = eb Sarr ace f = -=d 
AT ALT = ATs Alc 
aed pug 20 pepunoyy pepunoy pug 210 pax umnypoo 


puv pextq pug suo spuq YOY puv pextiy pug euQ jo spuq qWIOg 


SUUIN]OD Jepue[g AJOF SVpNUNOT soln 


24+ 79 AyTQUeND 94} 10}BUIMIOUNP 34} 0} PPB PUB Y[qQB} 
iaddn oY} UL WAALS SUlNUIAOF VUTYUBY VY} ESN ‘'d}9 ‘UOIT JSVO SB YONS S[VII9ZVUL I9Y}O A0T x 


a et OLB wt wt 008 “ST st ge 000 GS 
—+—— +] a —41 —+ I 
20 a 2d al 20 ol 
=) —d —d|-+-++-::> +1881 
RY s’ S 
pepunoy spuq qo_ nea eta ee oe gin ina # [VLU BI 
SUMIN[OD pepBoT AT[VOLAQUVIOG AOJ Peplpoy SVTNUAOT 
wl OGL sx! OOST « 0008 
+ 1 et aur ai Soe ep 
7 al zl 
=O} : ==", SGPT fe 0 Gio CR oe IOqual | 
iS Ss’ “8 
x OSL a! 00E ‘LT “000 ‘G8 
= Sa e oE aaa | a 
: rt (8 Z —O SES sce — qd |°°‘Woll JASNOIM 
S Ss S 
x OLST x 00SS « 0008 
Se a eal aes Sl aes Th . 
al al a in eae 
ee Se | SS Ee UOLT JSVO 
SS AS! AS 
x! 0&29 at 008 ‘BT x 000‘G3 
epee = ae ee es =a 
zl el a 
See ie A =—@ : =d ie ASL (31-1 
NE AY Ss 
pepanou sora nod | state amy | Sons taba rH 


SUINULIO. S,ouLyuryy 


fuolqyoas JO Bole VIVIOUL JO YUOMOW —_z+ 

{saqour Ut UoIzVIAS JO Sniper ysvoa_— 

fsayoul UT ynIjZS 10 UUIN[OD Jo yysue] =/ 
fyourt vivnbs aod spunod ut 

[vLlayeVu JO WQdua4S VsAISseIdm0D 9yvUy[IN =F 

‘SQ. UL pvoT ezvuItZ[N [v}0} = d 

fqour oienbs dod ‘sq[ ur peo, oyvuin=—F 


“UOTJIIS-SSOID JO 

AJPIABIZ JO 19}U90 YIM SULIPIlOUIOD SIxR 
60} pol JO SIXB WOIJ SoyOUL UI voUBISIP == 

{MOIsse1duI0d) JapUN VPIS 0} MOT}I9S-SSOID 
JO SIX¥ [BAJNOU WOIJ SoyOUL UL 9voOURISIP=— 7 
{yelieyeur Jo AZLOMWSeBla JO Sn[npow = Y 
feIZieul JO JUeuIOM 4Svo]— 


SNAWOTOO YOU SVINNAO Sete fetch GNV S.ANISNV a 


‘A[[Bi9ues sisu0TzRysS AQ [BS AOJ SAIOpuIq Sut 
O J¥e[-8SOOT PivpuRyIs Fg 03 posoEdsS o1B SaTOYy-qoung 3) 


HONDO d 


FSR SRR BSS SRS SRR ERR EEE ee CUT HERE oe oe ee ee eee ee ee ee 


“A[per9ues saeuoyeys Aq a[VS IOJ sSaapuIq Supa 
O JRa[-aS00] pavpuRS 4g 0} peovds ore sojoy-yound ey) 


= 2 we ee ee oe ee ee ee ee ee ee ee ee 


MACHINERY’S Data Sheet No. 10, New Series, May 1923 


' 
Ms 
4 
x 
‘ 
a 


* tom, 


v 


May, 1923 


MACHINERY 


695 


Metal Patterns for the Foundry 


By J. F. HINES, Hines Pattern & Mfg. Co., Cleveland, Ohio 


by the quality of the castings. To obtain maximum 
; production rates, it is necessary to have castings that 
can be cut or machined easily. In addition to this, they 
must be uniform in size and so dimensioned that a mini- 
mum amount of metal will need to be removed in the mach- 
ining operations. In order to obtain accurate castings, it is 
obviously necessary to provide patterns that will produce 
accurate molds. 
were developed to do this, and they have proved very satis- 
factory, not only as regards accuracy, but also from the 
point of view of rapid production. 


‘is cost of machining castings is influenced greatly 


Aluminum Double-faced Cast Match Plate Patterns 


For many classes of work it has been found that there is 
no better form of pattern than the double-faced match plate. 


Fig, 1. 


A pattern of this type has all the advantages possessed 
by the so-called “gate of patterns’ in that it allows a 
number of castings to be poured simultaneously, and in 
addition it provides a simpler means of making the molds. 
_ Double-faced match plates can ‘be used either where the 
sand is rammed in the flask by hand, where a manually 
operated squeezer is employed, or where a power-driven jolt 
Squeezer is used in the foundry. This type of pattern will 
usually be found to give the maximum results obtainable 
with any of these methods. 
The cope and drag, or top and bottom sides, of a double- 
faced metal match plate are shown in Fig. 1. It will be 
seen that this consists primarily of what is known in the 
foundry as a “gate of patterns’; that is to say, there is a 
Series of patterns gated into one or more runners, so that 


The metal patterns described in this article. 


each mold provides for making a number of castings. In 
this case provision is made for making thirty-two castings 
at a time. It will be noticed that there is a series of pat- 
terns on one side of the match plate corresponding to thirty- 
two half sections of the pieces to be cast. A second series 
of patterns, corresponding to the other thirty-two half sec- 
tions of the pieces is located on the other side of the match 
plate; thus the half patterns for the thirty-two castings are 
supported by the match plate. The match plate is provided 
with eye-holes at each end to receive the guide pins on the 


‘flask. 


In using a double-faced match plate for molding, the 
method of procedure is to put the match plate between the 
two halves of the flask. Sand is then rammed into the drag 
side of the flask, after which bottom boards are placed over 
the sand to prevent it from shifting when the mold is turned 


Double-faced Match Plate Pattern which provides for casting Thirty-two Pieces at a Time 


over. The bottom boards are made small enough to fit inside 
the drag flask. Sand is next rammed into the cope side 
of the flask. A cope board provided with a cup or button 
at the point of sprue is then placed on the sand, and the 
cope and drag are squeezed together. The cope is next 
lifted off the match plate after which the match plate is 
lifted off the drag. After the necessary hand work has been 
done in finishing the two halves of the mold, the cope side 
is placed on the drag, and the mold is ready to have the 
molten metal poured into it. 

To those who are not familiar with patterns of this kind, 
it may not immediately be apparent how the two halves of 
the mold are produced. For the benefit of such readers, at- 
tention is first called to the fact that the guide pins that 
hold the cope and drag in alignment also pass through eye- 
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holes in the match plate. Bearing in mind that the two 
parts of each pattern unit are split on the parting line of 
the pattern, with each half at opposite sides of the plate, it 
will be apparent that the presence of the match plate between 
the cope and drag exerts no influence in making the mold, 
beyond constituting a carrier for the two halves of the pat- 
terns mounted on it. The cope and drag sides of the mold 
are made under conditions that assure their registering per- 
fectly when the match plate is removed and the two halves 
of the mold are put together. . 


How a Double-faced Match Plate Pattern is Made 


The starting point in producing a double-faced match 
plate pattern will vary according to the nature of the pat- 
tern. In this connection, at- 
tention should be called to the 
fact that a pattern of this 
type may provide for pour- 
ing anywhere from one up to 
a large number of castings in 
a single mold. Let us first 
consider a case similar to 
that shown in Fig. 1, where 
the match plate carries a 
number of pattern units. In 
such a case, the first step is 
to make a master pattern of 
one unit with the gate at- 
tached to it, as shown at A, 
Fig. 2. If this pattern is of 
a form comprising flat sur- 
faces and regular’ shaped 
curves, it will be made of 
metal in order to take ad- 
vantage of the convenience 
with which the surfaces can 
be finished on standard ma- 
chine tools. But if the pat- 
tern is of irregular shape, it 
will be made of wood. 

The pattern is then sent to 
the foundry, where it is used 
in the regular way to make 
molds for producing about 
six white metal castings. At 
A is shown the preliminary 
pattern, and at B a gate of 
six patterns produced by 
soldering the white metal 
castings to a gate. The pur- 
pose of this intermediate step 
is to facilitate the work of 
molding and casting the thirty-two units required to 
make the complete gate of patterns shown at OC and D, 
which is used in casting the finished match plate. By the 
use of the gate B, molds are made to pour the required 
number of castings, and these are then cut off from their 
gates so that they can all be assembled into a single unit, 
as shown at C and D. 


Mounting the Pattern Units on the Gate 


After the pattern units have been cast from white metal, 
according to the method just described, the gates are cut 
off close to the runner. The next step is to mount all the 
units on a single runner. In doing this work, it is of the 
utmost importance that each pattern be accurately mounted, 
because any lack of accuracy in alignment would make it 
impossible to obtain an accurate mold from this section 
of the pattern. After the runner has been made, each pat- 
tern section and its gate are set up with the runner on an 
accurate surface plate and carefully blocked in place, so that 
assurance is obtained that each pattern is in accurate align- 
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Fig. 2, (A) Master Pattern; (B) Gate of Six White Metal Patterns 
used in making Pattern Units; (C) and (D) Gate of Patterns 
used in making Double-faced Match Plate Patterns 
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ment. The pattern units are then soldered to the runner, 
thus producing the gate of patterns shown at C and D. 


Casting the Match Plate 


A gate of patterns of the form described could be used 
in the foundry for making castings of the required form. As 
a matter of fact, gates of patterns are used for this purpose 
in certain foundries, but the degree of efficiency attained 
through their use in making molds is not as high as with 
a double-faced match plate. The best practice is to make 
double-faced ‘match plates out of aluminum, because that 
metal is hard and rigid enough to give satisfactory service 
in the foundry; at the same time it has the advantage of 
being one of the lightest known metals, and as a result the 

handling of large patterns does 
not involve an unnecessary 
expenditure of physical effort 
by the molders. In making 
the match plate, the gate of 
patterns is used in exactly 
the same way as it would be 
in the foundry for molding 
castings that would later be 
sent to the machine shop for 
finishing. 

The cope and drag sides 
of the mold are made in the 
usual way; but after this 
point has been reached, it is 
necessary to make provision 
for casting the match plate 
between the two sections of 

' the pattern. For this pur- 
pose, strips .of metal of the 
thickness desired are laid 
around the edge of one-half 
the flask in which the mold 
is made, and then the mold 
is built up with sand, a sec- 
tion being left around the cav- 
ity of the same size and shape 
as the match plate to be pro- 
duced. When this additional 
work has been done, the cope 
and drag halves of the mold 
are put together, and the 
metal is poured in, with the 
result that a casting is pro- 
duced having the two halves 
of the pattern with a match 
plate between them. When 
the work is skillfully done, 

the match plate comes from the mold in such a condition 
that very little subsequent hand work is required to prepare 
it for use in making molds for the production of com- 
mercial castings. 


Making Simple Double-faced Match Plates 


When it is desired to make a double-faced match plate 
pattern with only one or two pattern units mounted on the 
plate, the method of procedure in making the pattern is 
not nearly so complicated. In such instances, the master 
pattern is made of metal or wood, according to which is 
the most convenient procedure. The selection of material 
for making the master pattern is governed by its form, 
as previously stated. This pattern is used to make a mold, 
and the cope and drag sides of the mold are then separated 
vy the use of metal strips and the addition of sand in the 
manner previously described, after which the aluminum is 
poured into the mold to produce the match plate casting. 

For many classes of work, a double-faced match plate is 
regarded as the best form of pattern for use in the molding 
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Fig. 3, Cope-plate and Drag-plate Patterns for Water Heater Pedestal 


shop; but there is one limitation in the use of such pat- 
terns, namely, that the making of each mold involves four 
handlings before it is ready to receive the molten metal. 
To avoid such lost motion, some foundries make use of what 
is known as cope-plate and drag-plate patterns. Such pat- 
terns are shown in Figs. 3 and 5. It will be apparent that 
they are of the same general form as the double-faced match 
plate, except that the cope side and drag side of the gate 
of patterns are cast on independent plates. 


Making Cope-plate and Drag-plate Patterns 


The procedure in making these patterns is similar to 
that followed in making the match plate type. The master 
pattern is made of wood or of metal, as the case may be; 
and if a large number of pattern units is to be mounted 
on a single plate, the necessary number of white metal 
castings are made from the master pattern and soldered to 
a gate. 

The gate of patterns is then sent to the foundry for use 
in making molds for the cope plate and the drag plate. 
These molds are produced in the usual way, but after the 
regular mold has been finished, both the cope side and the 
drag side are built up 
in the manner previ- 
ously described, ard 
then each half of the 
mold is provided with 
a blank mate; that is 
to say, the cope is 
fitted with a blank 
drag, and the drag 
with a blank cope. 
Then by pouring 
metal into either of 
these half molds, the 
resulting casting will 
consist of a _ plate 
having a gate of 
half patterns attach- 
ed to it. 

The advantage of 
using patterns of 
this type is that the 
cope plate and the 
drag plate are 
mounted on separate 
molding machines, 
arranged to operate 
in such a way that 
after the sand has 


Fig. 5, 


Cope-plate and Drag-plate Patterns used in casting Brass Nuts for Pipe Unions 


Fig. 4, Patterns for Check Damper Door and Door Frame for a Furnace 


been rammed by power, the pattern is lifted from the 
mold by the machine or by hand. After the necessary hand 
finishing, the two sides of the mold are put together. The 
accurately located guide holes in the cope plate and pins in 
the drag plate of the pattern assure proper registering of 
the two halves of the mold when they are assembled. In 
making molds by this method, there is only one handling of 
each half of the mold, as compared with four handlings of 
the complete mold produced with a double-faced match plate 
pattern. As a result the fatigue factor is cut down to a 
minimum, and men employed in making the molds are able 
to maintain a constant rate of output during the entire 
working day. 

On either the double-faced match plate pattern or the 
cope plate and drag plate type of patterns, provision may 
be made for the use of a power vibrator for loosening the 
pattern from the sand, after the sand has been rammed into 
the flask and the work of making the mold has progressed 
to the point where the pattern is to be withdrawn. The 
use of this device not only increases the rapidity with which 
this part of the work can be accomplished, but also insures 


the making of more perfect molds. 
2 * & 


An international 
aeronautic exhibition 
will be held at 
Gothenburg, Sweden, 
from July 20 to 
August 12, under the 
auspices of the Royal 
Swedish Aero Club. 
Flying contests, in 
which more _ than 
thirty airplanes from 
different nations 
have already been 
entered, will be held 
on August 4 to 12. It 
is also planned to 
hold an automobile 
exhibition in the 
same city during 
May, June and July, 
in connection with 
the Tercentennial 
Exposition celebrat- 
ing the  three-hun- 
dredth anniversary 
; of the founding of 
the city. 
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LAPPING FOUNTAIN PEN POINTS 


By JOHN A. HONEGGER 


The lapping machine shown in Fig. 2 is one of a series of 
machines recently built for a concern engaged in the manu- 
facture of fountain pens of the type shown in Fig. 1. 
Previous to the construction of these special machines, all 
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Fig, 1, 


Sectional View of Fountain Pen and an Enlarged View of 
Point lapped by Machine shown in Fig. 2 

operations on the pen were performed by hand. The cap, 
stylo-holder, and ink magazine are of hard rubber, and are 
now turned and bored in automatic machines with special 
tools. The two holes A and B in the cap are drilled on a 
two-spindle drilling machine, one spindle being in a hori- 
zontal position and the other in a vertical position. Both 


spindles are actuated by means of links operated by a lever 


or handle. The cap is held in a small fixture during the 
drilling operation. 

The stylo sleeve is made from 10-karat gold seamless 
tubing with an outside diameter of 0.070 inch and an inside 
diameter of 0.032 inch. The countersinking and forming 
operations are performed on a watchmaker’s lathe equipped 
with an automatic collet feed, a small countersink, and a 
combination forming and cutting-off tool. The tools are 
operated by a set of cams attached to the back of the lathe 
and geared from the headstock. The winding of the coil C 
at the upper end of the stylo is performed in a bench lathe, 
and the assembling of the pen is accomplished by hand. 
The stylo is made from 0.037-inch wire of a gold and nickel 
composition. 

When the pen is completely assembled, the stylo and stylo 
sleeve are lapped. This operation is very important, as it 
is essential that the stylo slide over the paper very smoothly; 
otherwise it will dig in and either tear or blur the paper. 
Originally, the lapping operation was performed by hand, 
the workman using a motion similar to that often employed 
in penmanship practice, with the point of the pen resting 
on a cast-iron plate charged with emery dust and oil. This 
was a time-consuming operation and, moreover, the lapping 
was not uniform, in some instances a flat place being lapped 
on one side of the stylo. The lapping machine not only 
increased production but also insured a more uniform pro- 
duct. 

The cast-iron base A, Fig. 2, of the lapping machine has a 
three-point bearing, each bearing having a bolt hole in it 
to permit clamping the machine to the bench. From the 
center of the base a boss projects, which is faced, counter- 
bored, and recessed to receive the rotor shaft B. The rotor 
shaft is made of Shelby seamless tubing, turned to a run- 
ning fit in the hole in the base, and threaded near the center 
and also at the lower end to receive the nuts C and D. These 
nuts are held in position by set-screws, which bear on small 
brass shoes EF and F, as shown. The upper end of shaft B 
is turned to a press fit in the Hole in spider G, and a cone- 
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‘clearance for inserting the pen. 
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point set-screw H prevents the spider from turning on shaft 
B. A worm-wheel J is keyed to the lower end of shaft B, 
and is driven by a worm J keyed to the driving shaft K. 
The shaft K passes through the bosses on each side of the 
base A. A grooved driving wheel is attached to one end of 
shaft K. : 

The spider G, which is fastened to the upper end of the 
rotor shaft, consists of six arms which terminate in six 
bearings for the pen-holder tubes, one of which is shown at 
N. These bearings are accurately bored to insure alignment 
with the groove in the lapping plate, which is made up of 
the two rings O and P. A stationary shaft Q extends the 
entire length of the rotor shaft. To the upper end of this 
stationary shaft is fastened a friction cone R. The lower 
end of the shaft passes through a bracket which is fast- 
ened to the base. This shaft is held in place by a set-screw 
and thrust nut. 

The pen-holder tubes N are also made of Shelby seamless 
tubing, turned to a running fit in the spider bearings and 
threaded to receive the adjusting nuts S. These uuts are 
prevented from rotating by set-screws which bear on small 
brass shoes. The upper ends of the tubes have an elongated 
slot machined in them to receive set-screws 7, which are 
threaded into the small friction cones U. The lower end 
of tube N is milled back a distance of 4% inches to provide 
A clearance for the fingers 
is also milled at V, as shown in the side view. The spring 
clip W performs the function of approximately locating or 
aligning the pen with the hole in the adapter X. Spring 
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plungers are inserted in the pen-holder tubes, the ends of 
which are tipped with rubber pads Z to provide a good grip 
on the work. The spring that actuates the plunger is de- 
signed to exert just the right pressure to hold the pen in 
place. 

The adapter X, at the lower end of tube N, is held in plage 
by means of small flat-head screws. As two different diam- 
eters of pens were lapped on the machine, it was necessary 
to make an adapter for each size. These adapters function 
as gages or locating stops, the shoulder of the pen resting 
against the bottom of the counterbore. The nose of the 
pen is allowed to float in the hole of the adapter, thus per- 
mitting it to align itself with the groove in the lapping 
plate. A small.slot is cut through the adapter X and tube 
N at Y, to give sufficient clearance for inserting the pen 
easily in the holder. The small cone U, attached to the tube 
N, is held in contact with the stationary wood driving cone 
R by means of helical springs. These springs are sufficiently 
flexible to allow the operator to push down the small cone 
and thus disengage it from the stationary driving cone. 

The lapping plate is made up of two rings O and P, to 
facilitate machining the groove. The inner ring is made 
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order to bring the point above the bottom of the slot at Y, so 
that the pen can be pushed into the holder and allowed to 
drop down into contact with the lapping plate. 

The compound used for lapping is made of a light grade 
of lard oil and diamond dust, the mixture being of such a 
consistency that it flows freely. At the end of each day the 
operator inserts two small brushes in two of the work-hold- 
ing spindles, and after pouring a small quantity of kerosene 
into the lapping groove, allows the machine to rotate in 
order to clean out the groove. The groove is then wiped 
out with a piece of cloth. About once a week the outer ring 
is removed from the inner one, and the grooves given a 


thorough cleaning. 
* * * 


CAM-GRINDING ATTACHMENT 


By J. E. COLLINS 


A cam-grinding attachment designed for use on a regu- 
lar grinding machine is shown in the accompanying illus- 
tration. It is mounted on centers, and can be quickly set up 
or removed from the grinding machine. The attachment is 
primarily intended for quantity production work, and has 
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Cam-grinding Attachment designed to be mounted between the Centers of a Grinding Machine 


a close fit in the outer ring, after which both rings are 
grooved. The smaller diameter of the inner ring is also 
made a tight fit around the shoulder on the base A, which 
serves to locate the assembled lapping plate concentric with 
shaft B. The machine was belted up to give the spider of 
the lapping machine a speed of 2.1 revolutions per minute, 
and the ratio between the diameters of the stationary driv- 
ing cone and the small cones U was calculated to give the 
pen-holding tubes a speed of about 5 revolutions per minute. 
These speeds were selected after experiments had been con- 
ducted to determine how many circular movements were 
required to lap the stylo point to the desired smoothness 
and form. 

The pens are inserted and removed from the machine 
while it is in operation. As each holder reaches a position 
in front of the operator, the small cone U is pushed down 
with one hand and the work inserted with the other. The 
pens are brought to the operator with the cap assembled. 
On releasing the cone, it again engages the large stationary 
cone, thus causing the work-holding tube N to rotate. Al- 
though the spider rotates continually, the speed is so slow 
that the operator can easily remove the pen and insert a 
new one in one-sixth to one-eighth of a revolution. In in- 
serting a pen in the holder, the cap is placed in contact 
with the rubber pad Z of the spring-actuated plunger in 
tube N, and an upward pressure is exerted on the pen in 


a capacity for grinding cams of any shape up to 3 inches in 
diameter. A special casting (not shown) is also attached 
to the grinding machine ways to hold the stationary cam- 
throw wheel A in the required position. The master cam 
B is held in contact with wheel A by spring C. 

The center of. shaft D is mounted on the faceplate center 
of the grinding machine. One end of the shaft is made a 
running fit in the body casting H, and is provided with a 
ball thrust bearing # which takes the end thrust of the tail- 
stock center. The jack-shaft G which carries the master 
cam B, is driven by shaft D through the idler gear H. The 
cam to be ground is attached to the face J of jack-shaft G. 
As the master cam B rotates against the cam-throw wheel 
A, a rocking motion is imparted to the body casting E 
which results in the production of a cam that is an exact 
duplicate of the master cam B. The grinding wheel must, 
of course, be properly set and the work correctly located on 
face J of shaft G. Cams of different shapes are produced 
by replacing shaft G with a similar shaft provided with a 
master cam of the desired shape. 


* * # 


The United States Geological Survey estimates that the 
potential water power of the world totals about 440,000,000 
horsepower, of which so far only 23,700,000 or hardly more 
than 5 per cent has been developed. 
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Reboring Automobile Cylinders 


By GEORGE WILSON 


Fig. 1. Milling Machine equipped for reboring Automobile Cylinders 


ales small job shop or repair shop is frequently called 


upon to refinish cylinder bores that have become 

worn or scored. The cylinder grinding machine pro- 
vides an ideal means of accomplishing this operation, but 
the volume of work obtainable by many small shops does 
not warrant the purchase of a machine of this kind. How- 
ever, if the small shop is equipped with a milling machine 
or lathe of suitable dimensions, cylinders can be refinished 
by providing simple fixtures and tools for these machines. 
The rate at which cylinders can be refinished by machines 
equipped in this way compares favorably with that obtained 
by grinding. 


Boring Automobile Cylinders on a Milling Machine 


In Fig. 1 is shown a milling machine equipped for boring 
automobile cylinders of any standard size. This machine 
has a longitudinal table travel of 34 inches, and a cross feed 
movement of 12 inches. A six-cylinder casting is shown 
mounted on the fixture. The fixture consists mainly of a 
pair of cast-iron brackets A which support two bars C and D 
to which the cylinder casting is clamped. Brackets A are 
accurately machined on two sides and located on the mill- 
ing machine table in such a way as to bring the work- 
supporting bars exactly at right angles with the spindle of 
the milling machine. Strips are fastened to the brackets 
which fit into the slots in the milling machine table so that 
accurate alignment is always assured. 

The method of clamping the cylinder castings to the bars 
C and D is shown in the illustration. It will be noted 
that the angle brackets are 
slotted to permit the work- 
holding bars to be adjusted to 
accommodate cylinders of dif- 
ferent sizes. Bars C and D 
are made from rolled stock, 
1 inch by 4 inches in cross- 
section. 

The boring-bar should be 
made as large as the smallest 
size of cylinder that is likely 
to be bored will permit. A bor- 
ing-bar 214 inches in diame- 
ter is about the right size 
for the general run of work. 
The boring-bar may be fitted 
in the tapered hole of the 
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Fig. 3. 


Tool-head designed for Use in reboring Cylinders 


Fig. 2. Lathe Set-up for reboring a Tractor Cylinder 


milling machine spindle, and held in place by means of a 
draw-in bolt, but as this usually necessitates reducing the 
diameter of the bar a better plan is to fit the bar to the 
spindle nose in the manner employed for face milling cut- 
ters. If necessary, a flange can be shrunk on the bar which 
can be bolted to the spindle nose. If the boring-bar is 
turned down to fit the tapered hole in the spindle, chatter- 
ing is likely to result. 

A single-point tool may be used in the end of the boring- 
bar, but a better plan is to make up a cutter-head which 
will hold several cutters. This type of tool will produce 
a much better surface and will stand up longer under severe 
usage. When a cutter-head is used, the cutters are set in 
place and ground for each size of bore, a special grinding 
arbor being used for this purpose. One cutter-head can be 
used for boring several sizes of cylinders by adjusting the 
tools in or out as required. After adjusting the cutters in 
the head, they should always be ground before the tool is 
placed in operation. Of course it is always desirable to use 
a cutter-head that is nearly the same size as the cylinder 
bore, so that the cutters will be supported close to their 
cutting edges. 

A cutter-head can be set and ground in-about 1% hours. 
With a single-point tool, considerable time is required in 
gaging the cylinder bores. With the cutter-head type of 
tool, no gaging of the cylinder is necessary, as the size of 
the bore is determined within very close limits by the cutter 
grinding operation. About 1/32 inch is the minimum amount 
that should be removed when reboring a cylinder in order 
to assure cleaning up the 
cylinder walls. If a finer cut 
is taken, it will be difficult to 
keep the point of the tool un- 
der the glazed surface. Unless 
the cylinder is scored deeply, 
the depth of cut need never 
be much over 1/32 inch deep, 
but this is controlled to a cer- 
tain extent by the accuracy 
with which the cutter is cen- 
tered in the bore. 

The end cylinders are level- 
ed up with the table, so that 
only a horizontal adjustment 
is necessary when changing 
‘from one bore to another. This 
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can be done very quickly by determining the center-to-center 
distance between the cylinders, and employing the dial on 
the longitudinal feed-screw to measure or gage the required 
movement from one bore to another. 

One cut through each cylinder bore, using a rather fine 
feed, is usually sufficient to obtain a surface of the re- 
quired smoothness. Deep scores can be filled with silver 
solder or one of the special solders made for this purpose, 
before performing the boring operation. The cutter-head 
can be of either cast-iron or steel, and should have a tapered 
hole carefully fitted to the tapered end of the boring-bar. 
A key should be employed to prevent the cutter-head from 
slipping on the bar. 

As many cylinders are designed with blind ends, or in 
other words, with the heads cast on the cylinder walls, it 
is necessary that the design of the boring tools be such that 
the cutting edges will be as close to the end of the head as 
possible in order to permit them to pass completely through 
the bore into the narrow combustion space at the cylinder 
head. This requirement can be fulfilled by milling slots 
across the end of the head to receive the cutters, as shown 
ine hig. 3: 

The cutters are ordinarily made of square high-speed tool- 
steel bits that are ground smooth on all four sides so that 
they will be a fairly close fit in the slots. The cutting edges 
of the tools can be located in planes that pass through the 
center of the head. A thin plate A fastened to the tool- 
head with flat-head screws in addition to set-screws B, serves 
to hold the cutters in place. 

The best results will be obtained by grinding the cutters 
so that only a small portion of their ends will be in contact 
with the cylinder. A cutter of about the right shape is 
shown at ©. By using a comparatively sharp-pointed tool, 
‘chattering will be reduced to a minimum, and the tools will 
not be likely to jump or dig in when passing over openings 
in the cylinder wall. A wide-faced tool is likely to leave a 
high spot opposite any opening in the cylinder wall, due to 
the springing of the tool-bar as the opposite cutter passes 
the opening. 

This trouble might be overcome in a measure by using a 
cutter-head with an odd number of cutters, but if this is done, 
it is necessary to provide a removable pin that is inserted 
opposite one of the cutters during the grinding operation, 
so that the diameter of the hole that will be produced by 
the cutter can be easily determined by taking a measure- 
ment over the end of the pin and the point of the cutter 
opposite. 

When a properly constructed cutter-head provided with 
accurately ground cutters is used, the variation between the 
diameter of the first and last bores finished on a six-cylinder 
block will not be more than 0.001 inch. Perhaps the best 
results are obtained by using a portable electric grinder to 
sharpen the cutters in the boring head without removing the 
latter from the milling machine spindle. 


Boring Automobile Cylinders in a Lathe 


In Fig. 2 is shown an 18-inch lathe equipped for boring 
automobile cylinders. An accurately machined cast-iron 
angle bracket, long enough to accommodate the average 
cylinder block, is bolted to the carriage of the lathe. To 
facilitate setting up the fixture and also to assure square- 
ness with the lathe spindle, the bracket may be doweled to 
the carriage. 

The hole through the vertical face of the angle bracket 
or plate is bored true with the spindle, to permit the cutter- 
or boring-bar to pass through. A cutter-head similar to 
that used on the milling machine shown in Fig. 1 can be 
used on the spindle, if desired. The bar may be threaded 
to fit the spindle, or it can be flanged and bolted to the 
faceplate. Dowel-pins can be used in the flange and the 
faceplate to assure accurate alignment of the bar when it 
is replaced after it has been removed for grinding or to per- 
mit the lathe to be used for other work. 
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For large cylinders having an open head, a boring-bar held 
between the lathe centers may be used. When this is done, 
a single-point cutter mounted midway between the ends of 
the bar is used. However, this method requires the use 
of a very heavy boring-bar to prevent chattering. For bor- 
ing cylinders 6 inches in diameter, fcr instance, a bar 
about 4 inches in diameter and not longer than is absolutely 
necessary should be used. 


* * * 


ANALYZE STEEL BEFORE CONDEMNING 
HEAT-TREATMENT 


By ARTHUR L. COLLINS 


The failure of heat-treated parts to stand up is often at- 
tributed to some fault in the heat-treating process, when 
the trouble is actually to be found in the quality or nature 
of the steel used. Mistakes of this kind are seldom made, 
however, in plants provided with testing laboratories where 
all raw materials are carefully analyzed. 

In a plant employed in the manufacture of knitting ma- 
chines, large quantities of 0.40 to 0.60 per cent carbon steel 
tubing was used in making the knitting cylinders. Grooves 
were cut in these cylinders to receive the needles, and the 
walls separating the grooves were only about 1/16 inch 
thick. The cylinders were required to be hard enough to 
prevent these walls from being bent over, and at the same 
time tough enough to eliminate the danger of cracking or 
breaking. The operation of cutting the grooves required 
about two days, and consequently the finished article repre- 
sented a considerable labor cost. The cylinders were heat- 
treated just before the final operation of polishing. 

After a lot of these cylinders had failed in service by 
having the thin walls bend over, blame was placed on the 
heat-treating process. The whole plant was tied up and 
production curtailed until the heat-treatment was carefully 
investigated. Finally a chemical analysis was made of the 
steel in one of the cylinders that had failed. It was dis- 
covered that the material instead of being 0.40 to 0.60 per 
cent carbon steel contained only 0.10 to 0.20 per cent carbon, 
which on heat-treatment would not show any appreciable 
hardness. It would have been an inexpensive proposition 
to have taken an analysis of each piece of tubing as it came 
in. But this plant had no works laboratory, yet they lost ; 
enough in labor and material on this one item to support 
a laboratory for six months. 

In the same plant, it was customary to buy all kinds of 
steel for tools—alloy, straight carbon, and high-speed steel. 
When received, these steels were put into a bin without 
further marking, and as needed, a piece was drawn out of 
the bin, ground, or machined to shape, and sent to the hard- 
ening room to be hardened. The hardener would take a look 
at it, and harden it for a straight carbon or high-speed 
steel or an alloy steel, depending on what he thought it was. 
As a result, about half the tools were ruined. It would have 
been an easy matter to distinguish between a straight car- 
bon and a high-speed steel by means of the “spark test.” 

When doubt exists as to whether a tool is straight carbon 
or high-speed steel, the tool should be put on the grinding 
wheel and the character of the spark noted. The presence 
of tungsten in the high-speed steel causes a dark spark, 
while the straight carbon or tungstenless steel will give a 
voluminous bright spark. An apparatus has been built for 
this particular kind of testing, and it is claimed that with 
it an experienced operator can tell the carbon content of a 
sample within five points (0.05 per cent). 


* * *& 


At the end of 1922 there were 12,357,375 automobiles and 
motor trucks registered in the United States, a gain of 17.6 
per cent over the figures in 1921. This indicates that there 
is an automobile or motor truck for every ninth person in 
the country. 
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HE object of this article is to present, by an exam- 
A ination of the inspection methods employed in a plant 

where precision tools are made, a comprehensive idea 
of the methods used in modern gage inspection. 

The influence of changing temperature, causing expansioa 
and contraction of the metal, is one of the chief difficulties 
encountered in high-grade small tool inspection. Both the 
work and the instruments used are affected, each in pro- 
portion to its mass. Gage-blocks, which represent the 
highest degree of perfection in commercial accuracy, are 
only guaranteed at a given temperature. Hence, it will be 
seen that temperature is a very important element in the 
inspection of high-grade gages and small tools. 

The small tool inspection department of the Taft-Peirce 
Mfg. Co., Woonsocket, R. I., is designed with a view to 
eliminating, as far as possible, errors due to changes in 
temperature. This department is in proximity to the grind- 
ing and lapping departments, but separated from them by 
another room, and is accessible only to those concerned with 
the inspection of gages and tools. 
vided with a double ceiling and a secondary partition, locat- 


MACHINERY 


Fig, 1, Measuring Machine for inspecting Small-diameter Work 
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The room itself is pro- 
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Gage Inspection 


Methods 


Use of High-grade Measuring Equipment 
for the Inspection of Small Tools 


By FRED R. DANIELS 


ed about three feet from the outer wall of the building. 
In severely cold weather an electric heater is used to main- 
tain as uniform a temperature as possible; it is never al- 
lowed to vary more than 5 degrees from an average of 68 
degrees F. A Bristol temperature recorder registers the 
changes throughout the day, and furnishes a record which 
is available as a means of determining the temperature at 
any given time when a certain tool was inspected. This 
reference chart makes duplication of measurement possible. 
Knowledge of the temperature at the time a gage is meas- 
ured is also a decided help in checking up errors reported 
by customers, particularly if it is known that the gage has 
actually been used in a very different temperature from 
that at which it was inspected. If a large instrument, such 
as a measuring machine, is used, the work is often laid 
on the machine for awhile before taking a measurement, 
until it acquires the same temperature as the machine. 


Wear of Inspection Standards a Troublesome Factor 


Wear is another troublesome factor in the attainment 
of precision measurements. No matter how accurate the 


Fig. 2. 


Inspecting Screw Thread Diameters by Three-wire Method 
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gage-block, thread 
measuring wire, par- 
allel, or other unit 
may be when it is 
new, the condition 
of the instruments 
must be very care- 
fully watched and 
periodically checked. 
The amount of wear 
must be ascertained 
if dependable results 
are to be had. In 
the inspection room 
mentioned a practice 
-is followed of check- 
ing the gage-blocks 
at stated intervals 
with a master set of 
blocks, which is cali- 
brated from time to 
time by the Bureau 
of Standards at 
Washington. The amount under size that each block may 
be found to be, as compared with the master block, is 
tabulated for reference, so that when subsequently used, 
allowance for this wear is made. Likewise it is vital that 
the exact size of used screw thread measuring wires be 
determined, for these wear considerably, and all three wires 
of a set must be of the same size throughout; otherwise, the 
results will be inaccurate. 

The diameters of thread measuring wires are inspected 
in a Newall machine of the type shown in Fig. 1. 


Fig. 3. 


If wear 


is discernible by the use of this machine, a note is made 


of the amount on the size tab in the measuring wire case, 
so that no excuse can be offered for errors made in inspect- 
ing screw threads with wires of uncertain diameter. 


Some Uses of Measuring Machines 


There are two designs of measuring machines used in 
the Taft-Peirce small tool inspection department. The 
Newall machine, shown in use in Fig. 1, is generally em- 
ployed on the smaller class of work of less than one inch 
in size. Its main feature is the spirit level, which, by a very 
slight movement of the left-hand anvil, will tilt and cause 
the bubble to reveal, greatly magnified, even a slight move- 
ment. poe: 

The graduations on the level are coarse, and three divi- 
sions are equivalent to a movement of the anvil of 0.0001 
inch, so that fractions of this unit of measurement are easily 
detected. For this reason, a machine operating on this 
principle will easily show not only errors in diameter and 
length, but also inaccuracies 
in roundness. These errors 
would be difficult to detect in 
a machine where the hands 
are used directly in setting 
the gaging anvils. The ver- 
nier wheel at the right is 
graduated to 0.0001 inch, and 
by the use of the vernier scale, 
direct readings to 0.00001 inch 
are possible. There is also a 
scale at the top of this wheel 
which permits a_ one-inch 
longitudinal movement of the 
vernier head, although such 
a movement is rarely required. 

The Taft-Peirce measuring 
machine, shown in Fig. 3, is 
of an entirely different de- 


sign from that just mentioned, Fig. 4. 
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Use of Measuring Machine for inspecting Pin Limit Gage 


. microscope, on the lens of which there 


- The limits on this gage are 5.249 and 5.2515 inches. 


Taper Work—inspecting Angularity and Diameters 
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both as regards ap- 
pearance and method 
of use. It will be 
seen that this is not 
a bench machine, but 
rests on the floor, 
and has a massive 
bed on which a 400- 
pound slide is accu- 
rately fitted. The 
rear bearing is a V- 
way, and the front a 
flat surface. With 
this bearing, the 
heavy slide can be 
moved very easily by 
turning the hand- 
wheel shown at the 
front of the machine, 
because there is al- 
ways a film of oil be- 
tween the bearing 
surfaces. 

In adjusting the machine for taking a measurement, the 
slide is first moved to an approximate setting, and the final 
adjustments are obtained by the vernier head shown at the 
end of the machine, which adjusts the movable anvil. 
There is a length standard in the form of a rectangular 
bar on the top of the slide, in which gold pins are set at 
intervals of one inch, and at one end at intervals of 44 inch, 
accurately tested for spacing by the Bureau of Standards 
at Washington. Each gold pin is scribed with a fine hair 
line. This is used in connection with a Bausch & Lomb 
is a hair line 
which is brought to coincide with a given hair line, on the 
length standard, when setting the slide amounts of 1 or 
% inch. The slide may also be set by using precision 
gage-blocks. 

In setting the machine, with the aid of the microscope 
and standard, to check the measuring lengths of the pin 
gage shown in Fig. 3, this procedure would be followed: 
The 
slide would be set first to 544, inches by bringing the hair 
lines into coincidence. Then the setting for the low limit 
would be obtained by advancing the movable anvil 0.001 
inch, reading from the graduated micrometer head on the 
end of the movable anvil. A movement in the opposite 
direction of this movable anvil is then made, without chang- 
ing the setting of the slide, to obtain the high limit. The 
slide is clamped when the hair lines coincide, and remains 
in this position as long as the adjustments can be taken care 
of by the anvil, which has a movement of 4 inch. 

Another method of setting 
this machine, and one that is 
frequently employed, is that 
of using precision gage- 
blocks to set the slide to the 
nearest thousandth reading, 
and then getting the finer ad- 
justments by the micrometer 
head. In the case of the pin 
gage shown in Fig. 3, this 
method of setting was em- 
ployed, gage-blocks being used 
to obtain a distance of 5.249 
inches between the anvils. 
In like manner, the maximum 
reading is obtained. 

If the gage-blocks used have 
been calibrated and shown to 
be slightly under size, the ac- 
cumulated error, which will 
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Fig. 5. Profile Gage checked with Sine Bar Fixture 


probably not be more than 0.0001 inch, must of course, also 
be taken into account in setting the movable anvil. There 
is a vernier scale used in connection with the graduated 
micrometer wheel for obtaining readings to ten-thousandths 
inch. On the slide of the machine may be seen a number 
of plug gages placed there to acquire the temperature of 
the slide. The high degree of accuracy obtainable with 
this machine is made possible by the rigidity of its con- 
struction. It is regularly used for all work larger than 
one inch in size, generally in connection with precision 
gage-blocks. 

This machine is also used for measuring the pitch 
diameter of thread gages by the three-wire method, as 
shown in Fig. 2. The rigidity of the machine makes it 
valuable for this purpose. The gage shown is 1 inch in 
diameter and has eight U. S. standard threads per inch. 
For inspection work of this kind, a chart is used, giving the 
measuring wire sizes that can be used for different pitches, 
and the “best” wire size for a particular pitch. The formula 
for the particular form of thread being inspected is then 
applied, and the result should correspond with the reading 
obtained on the machine. These formulas may be found on 
pages 1031 and 1032 of MacHInrrRy’s HANDBOOK. 


Use of Lead Measuring Machines 


The use of a Taft-Peirce lead testing machine is shown 
in the heading illustration. The slide of this machine has 
a three-point ball bearing on the bed, one ball being at each 
end of the slide, and the third under a supporting arm 
which extends at the rear. The work is located between 
adjustable centers, and the setting of the slide is accom- 
plished by revolving the micrometer head at the end, and 
checking the setting by means of a hair line on the extreme 
end of stylus arm A, which is made to coincide with a 
hair line on the microscope lens. The outer end of the 
stylus arm is flattened and gold-plated, and the hair line 
is scribed on this surface. 

The opposite end of the stylus arm has a ball point 
which, when correctly set, bears equally on each flank of 
the thread. When this setting is obtained, the opposite 
end of the arm is central in a guide. The arm is supported 
directly back of the gage by a flat vertical spring, parallel 
with the axis of the thread gage, which permits a pivotal 
movement for the stylus arm in a horizontal plane only. 
If the slide is operated to change the position of the gage, 
the ball point on the stylus arm will slide up on one flank 
of the thread and locate in the next thread space. If the 
movement of the slide to bring about this result agrees with 
the correct lead measurement, then the hair line should 
again coincide and the stylus arm be central in the guide 
at its outer end. 

. Usually, in measuring lead, it is customary to locate the 
stylus in a given thread first, and then calculate the dis- 
tance to some other thread, skipping, perhaps, four or five 
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threads. In this way any accumulated error can be readily 
detected and the average per thread found. The gage shown 
being inspected, is 144, inches in diameter, and has six 
Acme threads per inch. 

Although plaster casts of a section of the thread in a 
ring thread gage are sometimes made and inspected by the 
use of a thread comparator for thread profile, it has been 
found by the Taft-Peirce Mfg. Co., that adequate inspection 
of ring thread gages is usually obtained by inspecting 
the finishing lap and fitting it to the plug thread gage after 
it has passed inspection. 


The Inspection of Taper Plug Gages 


For the inspection of tapers and for all angular measure- 
ments on small tools and gages, the Taft-Peirce sine bar 
fixture shown on the surface plate in Fig. 4 has general 
application. The sine bar is in the form of a try-square 
with one leg much shorter than the other. For work of 
average size, such as the taper plug gage shown in position, 
the long arm is used, and the sine of the angle employed 
in making the calculations; but on small work, particularly 
where the taper is slight, there is considerable opportunity 
for inaccuracy in using the long arm, because the gage 
must be held so far from the apex of the included angle. 
For work of this kind, the short arm is used, and the cosine 
of the angle (or the sine of the complement of the angle) 
employed in making the calculations, or else the sine bar 
is set while the fixture rests on its end, as shown in Fig. 7. 

A parallel forms the under locating surface, and the gage 
is measured between the parallel and the sine bar. On high- 
grade inspection, the setting of the sine bar requires the 
use of gage-blocks. An adjustment is provided so that 
the correct setting can be obtained after first locating to 
the approximate angle by sighting between the gage and the 
sine bar. Then gage-blocks are used under the buttons to 
check the angle. On the surface plate directly in back of 
the sine bar fixture in Fig. 4 there will be noticed a set 
of thin gage-blocks. These are accessories to the regular 
gage-block sets, and are especially useful when fine settings 
are required, as is nearly always the case when angles are 
involved. On certain classes of work the height gage may 
be used satisfactorily to check the setting of the bar. 

After the included angle has been inspected, the diameters 
at the large and small ends should be measured. To do 
this conveniently, the gage is sometimes stood on its small 
end and stacks of gage-blocks used on opposite sides, on 
which accurately ground measuring pins (usually of 4% 
inch diameter) are supported. Measurements are then 
taken with the micrometer at two or more heights, and 


Fig. 6. Using Height Gage to check Dimension, with Fixture 
resting on its Base 
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the readings used to check the taper per inch or included 
angle of the gage. 

Another convenient way of taking these measurements is 
to use a hollow block or parallel, as in Fig. 4, and insert 
the handle of the gage with the large end resting on the 
end of the block as shown. The measuring pins are then 
used, as before, and a measurement taken over them as 
shown. This set-up permits the micrometers to be used 
with greater convenience, perhaps, than when gage-blocks 
are employed to support the pins, and probably this method 
gives practically as accurate results. In measuring the 
small end of a taper plug, the same method is used with the 
gage resting on the surface plate itself. It is good prac- 
tice to calculate the diameter of the small end after the 
measurement at the large end has been obtained, and then 
check this diameter with the actual measurement. 


Application of the Sine Bar Fixture 


Profiles and angles can best be inspected by the use of 
the sine bar fixture. For this class of work, however, the 
requirements for accuracy are usually less severe than for 
a limit thread, plug, or snap gage. For that reason, a 


vernier height gage is often suitable for setting the sine bar 


and for taking measurements on work of this kind. 

The use of the sine bar fixture for inspecting the dimen- 
sions and angles of a profile gage is illustrated in Figs. 6 
and 7. The gage is shown in Fig. 5, partially dimensioned. 
Those dimensions that are to be checked directly are indi- 
cated by a check mark; those checked by calculation, by 
underscoring; those enclosed in circles are dimensions not 
found on the drawing of the gage; and those designated 
by arrowheads only, indicate measurements taken to verify 
or recheck those already inspected. The other dimensions 


“C0 and D are not checked. 


The sine bar is reversed from the position shown in 
Fig. 4, so the surface plate can be used as a measuring sur- 
face, instead of the limited area of the sine bar fixture base. 
The gage is clamped to the long arm, and the height gage 
used under the buttons to locate the bar horizontally, the 
fixture resting on its side. After the bar has been clamped 
securely in the horizontal position, the fixture is turned 
on its base and the height gage used along the lower straight 
edge of the gage, to set it at right angles to the sine bar. 
The clamp is then tightened. While in this position, all 
dimensions that can be reached are checked. 

These are two construction holes in the ends of the gage 
in which %-inch measuring pins are used. The first read- 
ing is taken from the under side of the lower pin, and the 
next from the extreme lower end of the gage. This checks 
radius r, Fig. 5, and a measurement is then taken between 


Fig. 7. Checking Another Dimension after Fixture has been turned 
on its End 
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Fig. 8, 


Checking the Spacing of Slots in a Ten-slot Spline Gage 


the two pins to check LZ. The measurement shown in Fig. 6 
is next taken. This is from the under side of the notch 
to the under side of the upper pin, and when a corresponding 
measurement is taken in inspecting the other half of the 
gage, the width of the notch can be checked and dimension 
L verified. This measurement and the one at the oppo- 
site end should, of course, agree. 

The fixture is next turned on its side, and the sine bar 
reset to an angle that will bring the measuring point of 
the height gage into a line tangent with the rounded end 
of the gage. Gage-blocks or the height gage are then 
used to take measurement H (see Fig. 5) from which the 
sine of angle a can readily be calculated. The height gage 
is then moved over to the position shown in Fig. 7 with the 
measuring point at the corner of the notch, tangent to radius 
FR, Fig. 5. This requires changing the angularity of the 
bar so that the triangle XYz can be solved, and then the dis- 
tance h and radius R, which are not given on the drawing, 
can be checked. 

To verify or recheck distance h, the sine bar is set hori- 
zontally, and the perpendicular distance taken from point Y 
to a %-inch test pin. This reading added to dimension A 
is a check for h and the radius R. Finally, the bar is reset 
for checking angle b, and the perpendicular distance from 
this angular side to the test pin is obtained, from which 
measurement and the radius 7, the angle b can be calculated. 


Bench Centers with Dividing Head 


For the inspection of gages requiring angular settings 
from a center, such as the spline gage shown in Fig. 8, 
the Taft-Peirce bench center with a dividing head is used 
to advantage. ‘The work is clamped to the faceplate of this 
head and located centrally. For convenience in clamping 
work to the faceplate, the latter is tapped for %-inch bolts 
at various radial distances. If the gage is of comparatively 
small diameter, a parallel is used from which to take the 
measurements, which in this case are checked by Johansson 
gage-blocks, using an auxiliary scriber, wrung on the up- 
permost block, to serve as a precision height gage. 

The scriber is passed along the side of a slot, and the 
dividing head is then set the required angular amount 
between slots, which in this case would be 36 degrees, for 
a ten-slot spline gage. On the opposite end of the bench 
center head from that shown in Fig. 8 there is a sine 
bar attachment mounted on a faceplate which is used in 
connection with graduations on the periphery, in obtain- 
ing the angular setting. By the use of the sine bar, the 
head is set to the new position, 36 degrees advanced, and 
a second measurement is taken with the gage-block height 
gage, and so on until each slot has been checked for spacing 
on one side. 
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Collapsible Taps 


By ROY G. MUMMA, Victor Tool Co., Inc., Waynesboro, Pa. 


twenty years or more, it is only within compara- 

tively recent years that they have come into general 
use and been considered standard tools. Taps of this type 
have not only found a place in turret lathe tooling equip- 
ment, but are also being applied, on an increasing scale, to 
various other kinds of machines. The forerunner of the 
collapsible tap was undoubtedly the self-opening die-head for 
external threading, which has been on the market for prob- 
ably fifty years. The many advantages of this tool over the 
ordinary solid dies which had to be backed off the work after 
the thread was cut were so apparent that men began to 
experiment in applying the same idea to internal threading, 
or a tap with cutters that could be collapsed, just as self- 
opening die-head cutters or chasers were expanded to free 
them from the threads. 

The first serious handicap encountered was the question 
of size, since it was necessary to keep the body of the tool 
small enough to enter the hole being tapped. This natu- 
rally placed severe limits on the size and construction of 
the mechanism necessary to actuate the chasers, and is still 
a serious handicap to the extent that even up to the present 
time no collapsible tap smaller than one inch in diameter has 
been produced that will stand up when subjected to hard 
service, and even then its use is restricted to cutting fine 
pitches in soft metals. It was important that experiments 
should be made on the smaller sizes of taps due to the fact 
that the bulk of tapping is done with the smaller sizes, and 
consequently the best market is for the small taps. The 
cost of building large taps for experimental purposes was also 
prohibitive. For this reason efforts were largely concen- 
trated on taps for cutting standard pipe threads. Sizes from 
one inche-up were large enough to warrant experimenting, 
and there was a sufficient potential market to develop. 

Until shortly after the outbreak of the world war, or 
about 1915, collapsible taps were almost entirely in the de- 
velopment stage. They were little known and certainly far 
from being in general use. The manufacture of modern 
ordnance and shells in great quantities, first for Huropean 
countries and later for the United States, opened up a market 
and new field for the collapsible tap. The few concerns that 
were thea making them at once endeavored to adapt them 
to this new class of work, and did so very successfully. 
They were first used extensively for tapping the nose and 
base of shells, as well as for a hundred and one varieties of 
other war work. Many of the large shell plants used hun- 
dreds of collapsible taps continuously, and it can be said 
that this tool contributed a great deal to the manufacture of 
shells on a real production basis. The expansion of the auto- 
motive business at about the same time also opened up a 
large field for this style of tap. 


W wre collapsible taps have been used for, perhaps, 


Advantages of Collapsible Taps 


What advantages do collapsible taps have to justify them 
being called production tools? Their biggest asset undoubt- 
edly is in the fact that they need not be backed out of the 
hole at the completion of the thread, thereby reducing the 
actual tapping time and naturally increasing the production. 
While it does not take quite as long to back a tap out as it 
does to run it into a hole, due to the faster travel of the 
machine when reversed, yet, when compared with the in- 
stantaneous withdrawal of a collapsible tap all the time so 
consumed can be considered as lost. Saving in time and 
increase of production ranging from 10 to 100 per cent have 
frequently been shown. 


Another big advantage over ordinary solid taps is found 
in the fact that when the chasers become dull they can be 
ground or sharpened, and then, by means of the size adjust- 
ment, can be set to maintain exactly the desired size. This 
is not usually possible with the solid tap, especially-if accu- 
rate size is required, as a solid tap, once ground, loses its 
size. Furthermore, the chasers permit of several grindings, 
which increases their life considerably beyond that of the 
solid tap. It is generally conceded that a tap becomes dull 
and worn while being backed out rather than in the actual 
tapping, and as there is no backing out with a collapsible tap 
this condition is naturally eliminated. When the chasers 
are finally worn out, they can be renewed at practically no 
greater expenditure than the cost of a solid tap without the 
necessity of buying an entire new tool, the principle being 
the same as in a safety razor. Records ranging as high as 
80,000 threads in steel with a single set of chasers are known 
to have been made. Chasers must be renewed, however, in 
complete sets, and not singly in case of breakage. 

When a solid tap is backed out of a tapped hole, it fre- 
quently happens that the threads are torn, often spoiling the 
entire job. Due possibly to the faulty action of the revers- 
ing mechanism of the machine, the tap is not properly 
started, and forcing sometimes causes the threads to be 
stripped. This is not possible with a collapsible tap, as the 
chasers are provided with sufficient drop to fully clear the 
threads. At the same time, well formed threads will insure 
a better fit of the parts and improve the quality of the work. 
This condition is especially true in brass work, where good 
threads are usually required, and where, due to the nature 
of the metal, the threads are easily torn. 


Collapsible taps are usually provided with means for 


adjusting the chasers for size, making it possible to cut as 
tight or loose a thread fit as desired. If, by chance, the 
male threads are cut slightly off standard, it is possible to 
set the collapsible tap to the required size and obtain a 
correct fit. Usually this adjustment is about 1/32 inch, 
either over or under size, there being a total range of 1/16 
inch on one set of chasers. This feature also permits set- 
ting the chasers to compensate for grinding. Because of the 
accuracy of size obtainable with collapsible taps, they are 
frequently used for sizing after the thread has previously 
been cut with solid tap or chased. A collapsible hand sizing 
tap especially designed for this work is made by one of the 
leading collapsible tap manufacturers. 

It is not necessary to use a separate tap for each diameter, 
as with a solid tap, since each collapsible tap body will ac- 
commodate several sizes of chasers. This range is not as 


great, however, as in a die-head for external threading, due | 


to the fact that the nose or front part of the tap must be 


kept small enough to enter the smallest hole to be tapped. — 


The maximum diameter is controlled by the point to which 
the chasers may be permitted to extend above the body with- 
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out support and still be strong enough to bear the strain 
when cutting. This point is largely determined by the nature 
of the material and the pitch of the thread being cut. The 
capacity of the tap varies according to size—the larger the 
tap, the greater the capacity. For example, in a 1l-inch tap, 
a range of approximately 4% inch is all that is practical, 
while in a 6-inch tap it may be 1 inch or even more. Usually 
the range also extends from a short distance below the speci- 
fied size to a trifle above. For example a 3-inch tap would 
probably have a range of 2%, to 3%, inches. Ordinarily, 
collapsible taps for standard pipe threads are confined to 
one nominal pipe size, as the range between sizes is too 
great. 
Limitations in Regard to Pitch of Thread 


Next to size the most serious limit in the use of collapsible 
taps is in the pitches that can be cut. If it were possible to 
cut standard-pitch threads, as specified for any particular 
diameter in the various established specifications for dif- 
ferent forms of threads, the field for collapsible taps would 
be greatly enlarged. This limit, therefore, becomes quite 
serious, as it means that only fine pitches can be cut. This 
is due to the fact that the chasers cannot be dropped far 
enough into the body to clear the threads and permit with- 
drawing the tap. As the tap body must be kept small enough 
to enter the hole, it is necessary to drop or withdraw each 
chaser a distance somewhat greater than the depth of the 
thread, which would be impractical on coarse pitches. Fur- 
thermore, the body being so small, would not have suffi- 
cient strength to bear the strain, and would possibly twist 
or even break. For example, the pitch of a 2-inch thread, 
U. S. standard, is 44%4 threads per inch and the thread depth 
is 0.1443 inch, but it is not practical to tap a coarser pitch 
than ten threads per inch with this size tap, the thread depth 
‘in the latter case being 0.065 inch. This is a point fre- 
quently overlooked by shop men considering the use of a 
collapsible tap, and when their inquiry is turned down by 
the manufacturer they are disappointed and their general 
prejudice against collapsible taps is increased. 

For practical purposes and as a general rule, it might be 
stated that the coarsest pitches within the range of these 
taps run probably from eighteen threads per inch with a 
l-inch tap to six threads per inch with a 6-inch tap, other 
sizes being in proportion. The literature of the different 
tap manufacturers is usually very clear on this point. This 
does not apply, however, to standard S.A.E. threads, as 
these pitches are practical in sizes above 11% inches. Neither 
does this condition apply to taps for cutting standard pipe 
threads, either Briggs or Whitworth, as these pitches are 
sufficiently fine to come within the range of collapsible taps. 
There is no limit either, to the forms of thread that can be 
cut, as U. S. form, Whitworth, V, Acme, and many special 
forms are practical as long as the pitch is not too coarse. 

Some General Classes of Work for which Collapsible Taps 

are Adapted 

The fact that collapsible taps are confined largely to cut- 
ting fine pitches makes them especially adaptable for auto- 
motive work. Since the close of the war and the discon- 
tinuance of shell work, the manufacturers of automobiles 
and also parts and accessories have undoubtedly been the 
largest users of collapsible taps. The constant introduction 
of so-called “novelties” in this field, such as wire wheels, 
hub caps, radiator caps of many styles and varieties, etc., 
constantly increases the amount of work on which these 
taps can be used to advantage. Other common parts on 
which they are frequently used are gasoline tank filler caps, 
cylinder blocks, axle and axle housing parts, carburetor parts, 
steering gear parts, and dozens of others. Another class of 
work that lends itself readily to the use of collapsible taps 
is the manufacture of pipe fittings such as tees, ells, Y’s, 
crosses, unions, flanges, etc. The use of these parts in such 
immense quantities and the keen competition in this. work 
makes their production at low cost necessary, and as prac- 
tically the only work necessary on many of them is boring 
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and tapping it is easily seen that collapsible taps can be 
used to great advantage. Special tapping machines are on 
the market for doing this work, and many of them are 
fitted with collapsible taps in order to save the time re- 
quired for backing out solid taps. 

Most collapsible tap manufacturers make combination taps 
with a reamer attached to the front, or reamer blades set 
between the chasers, making it possible to finish the job 
complete with one tool. Where there is sufficient room 
ahead of the thread to pass the reamer, there is an advantage 
in using a rose reamer ahead of the chasers, as this permits 
boring and tapping with one pass of the tool. This style is 
also desirable in small sizes, from 3 inches down, as it does 
not rob the body of the tap of the necessary strength to 
withstand the strain. When there is insufficient room to pass 
the reamer ahead of the thread, and also in sizes 3 inches 
and larger, it is possible to set the reamer blades between 
the chasers. This requires two passes of the tool, one with 
the chasers collapsed while reaming and a second one 
with the chasers set in position for tapping. Collapsible taps 
are used extensively in valve bodies made of cast iron, steel, 
or brass. The screwed ends of these bodies are usually 
tapped with standard tapered or straight pipe threads. 
Combination tools are frequently used on this work. To 
enumerate all the work for which collapsible taps are used 
or for which they are adaptable would be a difficult task, 
and the object of this article is to show in a broad way the 
general classes of work only. 


Different Styles of Collapsible Taps and their Application 


Generally speaking, collapsible taps are made in two chief 
styles—stationary and rotary. Stationary taps are used 
on such machines as turret lathes, hand screw machines, cer- 
tain automatic machines, boring mills, and any machine 
where the tap is held stationary and the work revolves. 
Rotary taps are used on drill presses, radial drilling machines, 
tapping machines, certain automatic machines, or any ma- 
chine on which the work being tapped is held stationary 
and the tap revolves. 

In the stationary style, a lever is employed for expanding 
the chasers into the cutting position by. hand. Frequently 
this is automatically accomplished by bolting a bar of steel 
to the turret slide guide, which engages the handle on the 
backward travel of the turret. The rotary tap can be ex- 
panded by arranging a yoke or suitable fixture to the spindle 
housing to press against a collar or flange provided for the 
purpose, as the spindle is backed away or withdrawn from 
the work. This permits setting the chasers while the tap 
is in motion. The ordinary method of collapsing the 
chasers is by means of a tripping collar which is set accord- 
ing to the depth of thread desired, and which comes into 
contact with the face of the work. Several makes of taps 
are also on the market in which the chasers are collapsed 
in what is generally known as the “pull off’ manner. With 
these taps the turret is retarded either by hand or by 
stop-screws, and the action of the chasers in pulling on the 
threads already cut, operates a cam, which collapses the 
chasers. 

Collapsible taps may also be divided into two other classes, 
namely, those for cutting straight threads and those for cut- 
ting tapered pipe threads. While it is possible to cut 
tapered pipe threads with a straight-thread tap, and vice 
versa, it is not common practice to do this. On account of 
the length of standard pipe threads, and the fact that chasers 
of sufficient length and having the proper taper are required 
for cutting them, the chasers in pipe taps are longer than 
ordinarily required for cutting straight threads. The length 
of the chasers used is practically the only difference be- 
tween straight thread and pipe taps. 

There are, however, two classes of taps for cutting tapered 
pipe threads on the market, one using tapered chasers of 
sufficient length to produce pipe threads of standard taper 
and length, and another that employs short chasers which 
are made to recede as the tap is fed into the hole. The 
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former style requires considerable power to drive, due to the 
friction resulting from the long bearing which the chasers 
have, whereas the receding-chaser tap produces a tapered 
thread in virtually the same manner as a straight thread, 
and without requiring any more power for driving. This re- 
sults in power economy, as well as less wear of both the tap 
and the machine on which it is being used. 

Because of these features, the receding-chaser tap can be 
successfully applied for cutting tapered pipe threads in steel, 
for which the tapered-chaser tap usually proves impractical 
and fails to stand up on continuous service. Such work as 
cast and forged steel flanges, fittings, such as tees, ells, Y’s, 
crosses, etc., oil-well supplies, such as drill and rotary line 
pipe couplings, casing heads and shoes, tool joints, valve 
bodies, and numerous similar pieces can be successfully and 
economically tapped. Records of two minutes have been 
made in tapping standard length and taper pipe threads 
in 6-inch forged steel flanges. This receding-chaser tap is 
also suitable for use on cast iron as well as steel, especially 
for the larger sizes, on account of the power economy. 

Solid adjustable or inserted-chaser taps are so closely 
related to collapsible taps that they should have a place in 
this discussion. While these taps must, of course, be backed 
out, they have many advantages over the ordinary solid taps. 
Owing to the size-adjusting feature, the chasers can be fre- 
quently reground and accurate size maintained, whereas 
after a solid tap has once been ground, its exact size is lost. 
This makes these taps especially adaptable for hand sizing 
work. When the chasers are worn out, they can easily be 
replaced at about the same cost as a solid tap with the ad- 
vantage of longer life due to the possibility of grinding. It 
is also possible to use the same holder for different sized 
chasers. Usually the chasers in solid adjustable taps are 
interchangeable with those in collapsible taps of corre- 
sponding size. 

Chasers for Collapsible Taps 


Possibly the most important feature in the success of 
collapsible and solid adjustable taps is found in the chasers 
used. These must be very accurately made, a fact to which 
most manufacturers are keenly alive. The steel is first care- 
fully selected, and usually special heat-treating and hardening 
processes are used. The chasers are generally hobbed or 
chased with tools made with the greatest care and to very 
close tolerances, measured with delicate microscopic instru- 
ments to insure threads of perfect form and accuracy in 
lead. The chasers themselves are subjected to careful in- 
spection and test to insure correct results after they reach 
the customer. These parts must also be made absolutely 
interchangeable so that when additional chasers are ordered, 
after the tool is in service, there will be no trouble in having 
them fit properly when received by the customer. 

The grinding of the chamfer or the throat and the cut- 
ting edges of the chasers is also of great importance, and 
various types of fixtures and grinding machines are avail- 
able. The cutting edges must be ground with the proper 
rake angle for different metals, or poor threads will result. 
A large percentage of the troubles reported to the manu- 
facturers are traced to improper grinding, and the literature 
of most manufacturers gives detailed information on this 
subject. The chamfer or throat angle on all chasers in a set 
must also be uniformly ground to insure an equal distribu- 
tion of the cutting strain on all the chasers in the set 
instead of having a few of them doing all the cutting. 
This is also necessary to insure cutting a thread that is 
of the correct lead. 

While collapsible taps are becoming more and more com- 
monly used, there is still a large field for their develop- 
ment, and rapid progress is being made toward applying 
them to different classes of work. The time has passed, 
however, when they must be considered in the experimental 
stage, and they have rightfully earned their place among 
modern production tools. 
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HYDRAULIC PRESSURE INDICATOR 


By JOHN N. SIOUSSA 


Difficulty in obtaining a commercial pressure gage for in- 
dicating extremely high pressures led to the development of 
the device here illustrated. This device proved satisfactory 
for determining pressures of more than 100,000 pounds per 
square inch. The principle employed is that of reducing 
the pressure by using differential cylinders so that a com- 
mercial pressure gage of a dependable size can be used. The 
cylinders and plunger 
of the device have 
differential areas, in 
the ratio of 10 to 1. 

The liquid under 
high pressure is ad- 
mitted to the small- 
area cylinder A 
through a tube B. 
The liquid in cylin- 
der A acts upon the 
small area C of the 
floating plunger, and 
the large end D of 
the floating plunger, 
in turn, acts upon 
liquid confined in the 
larger cylinder £. 
The reduction in the 
pressure thus. ob- 
tained is in the same 
ratio as the areas of 
the cylinders located 
on each side of the 
plunger. It was nec: 
essary to modify the 
indicator dial by add- 
ing a cipher to each 
of the numbers in 
order to have a di- 
rect indication of 
the existing high 
pressure. The gage 
is secured to the head 
of the cylinder LZ. 

'The best material 
obtainable was used 
in this device, but 
even then it was found necessary to make the cylinder extra 
heavy. A lead gasket F is used to seal the cylinder head 
and the tube so that they will be leak-proof. A lead gasket 
G, with a steel washer on each side, was placed between the 
gland cup H and the shovlder near the end of tube B. 
Leakage around the inner wall of the cylinder and the 
plunger is prevented by the use of specially treated leather 
packing. The leather cup packing J is restricted by an 
expanding ring K, which compensates for the dilation of the 
cylinder, when the pressure increases. The U-shaped pack- 
ing on the low-pressure side of the plunger is of the kind 
generally employed for hydraulic work. The friction sur- 
faces of the cylinder and plunger are lapped smooth, and 
the plunger is left free to reciprocate. 
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Device employed in Connection with Commer- 
cial Gage to indicate High Pressures 


* * * 


The storage of coal underground at the mines is suggested 
by the United States Bureau of Mines as a practical step 
toward the accumulation of the coal reserves necessary to 
stabilize industry and to protect the domestic consumer in 
periods of actual coal shortage. The seasonal demand for 
coal can to some extent be met by storage by the consumer 
or the distributimg agent; but on a large scale, the storage 
would have to be located underground at the mines, because 
it is not feasible to provide more than a limited amount of 
storage above ground. 
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High-speed Spindle for Screw Machine 


diameter, or less, on standard makes of automatic screw 

machines, a considerable loss in productive efficiency 
occurs. This loss may be attributed to a number of causes, 
but the principai one is lack of proper cutting speed due to 
the comparatively low spindle speeds available. It has 
been possible to obtain automatic screw machines with a 
maximum spindle speed of 5000 revolutions per minute, in 
which the spindle could be started, stopped, and reversed 
instantly, or practically so. With the spindle running con- 
tinuously in one direction, a speed of 6000 revolutions per 
minute could be secured on these machines. However, even 
these speeds are not high enough for work below 4% inch 
in diameter. In order to handle work of this size the high- 
speed spindle shown in Fig. 1 was designed and installed 
in a small bench screw machine. The maximum diameter 


[: the production of small parts averaging % inch in 


wrench. The spring collet is held stationary longitudinally 
by locking the head of tube CO in place by means of a set- 
screw D located in the end-thrust lock-nut #. The feed- 
tube F is keyed to the draw-in tube C, as it was found that 
in operating the spindle at high speed the friction of the 
feed-finger G on small diameters was insufficient to rotate 
the feed-tube with the work. This slippage caused consider- 
able injury to the stock until the key was included, thus 
insuring positive rotation of the feed-tube. 

The spindle is driven from pulley H through clutch J, 
which is keyed to the main spindle. Attention is directed 
to the method of attaching the driving pulley to eliminate 
end play and to prevent the belt pull from acting on the 
spindle. The front bushing J extends through the front 
bearing and serves as a rigid bearing for the pulley. A 
plate K, made in halves and screwed and pinned to the 
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Fig. 1. 


of work that can be machined with this equipment is 0.100 
inch, and the maximum length 1 inch. This machine has 
produced small screws at the rate of 1600 per hour, including 
the forming, threading, and slotting operations. 

The new design of spindle has been operated eleven hours 
a day for a period of four months, at a speed of 9000 revolu- 
tions per minute. After this usage, the machine was dis- 
assembled and examined, and the wear was found to be so 
slight that the original lapping marks on the spindle had 
not been obliterated. After the change in design shown in 
Fig. 2, this spindle was run at a speed as high as 14,000 
revolutions per minute on parts requiring a high cutting 
* speed. 

When it is considered that the type of bench screw ma- 
chine which this newer design superseded was never oper- 
ated at a spindle speed of more than 4000 revolutions per 
minute, the gain in productive efficiency can be appreciated. 
Considerable experimenting was done before the final design 
shown in Fig. 1 was adopted. At first it was thought that 
lubrication of the bearings should be accomplished by 
pressure feed, but in practice it was found that lubrication 
from sight-feed oilers was sufficient. 


Construction of High-speed Spindle 


Referring to Fig. 1, it will be noted that the spring collet A 
is keyed to the collet sleeve B, and is drawn into position 
by tube GO which is squared on its rear end to receive a 
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Sectional View of High-speed Spindle designed for Use on a Bench Screw Machine 


pulley, is inserted in a groove in the spindle. When the 
clutch is disengaged, the pulley runs free on the front bush- 
ing. End play is prevented by plate K. When the clutch 
is engaged so that the spindle rotates with the pulley, 
plate K acts as an end thrust bearing and absorbs the force 
employed to keep the clutch in mesh with the pulley. This 
allows the pulley to rotate on its own axis without trans- 
mitting the side pull of the belt to the spindle. 


Method of Stopping the Spindle 


In producing screws, the threading operation is performed 
by a rotating die held in the turret while the work remains 
stationary. This necessitates stopping the spindle without 
opening the chuck. It should be noted that both the 
stopping of the spindle and the opening of the chuck are 
performed with one lever LZ. The clutch body is recessed to 
receive a spring M, designed to exert sufficient pressure to 
properly engage the clutch with the pulley. A friction plate 
N is interposed between the clutch and lever L. Plate N is 
prevented from rotating by a pin carried on the head cast- 
ing, which engages a slot in the edge of the plate. 

When lever Z is operated by the cam that controls it, 
the clutch is disengaged sufficiently to clear the pulley, and 
yet not enough to bring it into contact with collar O which 
carries chuck sleeve pins Q. Neither is spring M com- 
pressed sufficiently by this movement to cause springs P 
to be compressed. The friction between plate N and the 
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clutch body caused by lever L is sufficient, however, to stop 
the spindle in less than one-fourth second. The drop on 
the cam that controls lever LZ is designed so that when the 
clutch engages the pulley there is no friction between plate 
N and the clutch. 

In the operation of opening the collet to feed the stock 
forward, the lever L carries the clutch back farther until 
collar O causes springs P to be compressed. It should be 
noted that pins Q pass through elongated slots R and engage 
the collet sleeve B. As springs P are compressed, the collet 
sleeve B is carried to the rear so that the collet jaws are 
allowed to open. By providing a quick drop on the cam 
that operates lever L, springs P serve to close the collet 
instantly after the stock is fed forward. The casing S 
which contains springs P is threaded on the spindle to 
permit the adjustment required to obtain any tension that 
may be necessary to hold the stock securely in the collet. 

As the collet does not move during the opening and clos- 
ing movement of the collet sleeve, accuracy in the length of 
the piece machined is not affected by variations in the diam- 
eter of the stock. It will be noted that the collet sleeve is 
also keyed to the spindle. The throat angle and collet 
bearing were ground out after assembling, the spindle being 
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Fig. 2. Rear Bearing of Spindle shown in Fig. 1 with Improved 


Means of taking up End Thrust 


rotated in its own bearing during this operation. The hole 
in the collet was also finish-ground after assembling, thus 
securing a minimum of eccentricity, and since all parts are 
keyed together this condition is maintained. 

All the parts are extremely simple, and the only taper- 
grinding necessary is on the clutch, pulley, and chuck seat. 
The bearings are made solid with straight holes. Of course, 
excessive wear means replacement of the bearings, but this 
is accomplished at a minimum cost. The first machines of 
this type to be made have been in service two years and 
the original bearings are still in good condition. 


Provision for Taking up End Play 


Originally end play was taken up between the head shoul- 
der of the spindle and nut 7 which was locked in place by 
nut E#. It was found that if the end play was taken up 
when the machine was at room temperature, inaccuracies 
appeared in the work after the machine had warmed up due 
to the longitudinal expansion of the spindle. If the end 
play was taken up when the spindle was hot from run- 
ning, it would “freeze” or bind in the bearings over night 
so that trouble would be experienced in starting the next 
morning. 

This difficulty was avoided by changing the design of the 
take-up members as shown in Fig. 2. In the improved de- 
sign, the rear bushing is extended, threaded on each end, 
and adjusting nuts are fitted to the threaded ends so that 
longitudinal adjustment of the rear bearings can be obtained. 
The spindle is provided with an end-thrust collar 7, which 
is securely held in place by nut U and a key, so that it 
rotates with the spindle. This prevents the spindle from 
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having any play as it rotates between the end of the rear 
bearing and the end-thrust washer V held by the rear bear- 
ing adjusting nut. The head of the spindle is relieved so 
that there is a clearance between its rear face and the 
front bearing. 

The end play is taken up by loosening the front adjusting 
nut of the rear bearing’ and tightening the rear nut so that 
the end-thrust washer V is brought up against the collar 7. 
While the spindle is left free to expand in length, this ex- 
pansion does not affect the adjustment for end play. Satis- 
factory operation in every respect resulted from this im- 
provement. ; 

Experiments with High-speed Spindles 


Some interesting experiments have been conducted along 
the lines of high-speed spindle construction. A speed of 
80,000 revolutions per minute has been obtained with an 
air-driven spindle operating on the turbine principle. These 
experiments indicate the possibility of considerable advance- 
ment in the grinding and drilling of holes through the use 
of spindles designed to run at speeds heretofore believed 
impractical. 

A test machine was used with a vertical spindle mounted 
in two cylindrical bearings, the weight of the spindle resting 
on a ball. The air pressure used in driving the spindle was 
about 35 pounds. Failure of the bearings and the inability to 
secure high speeds indicated the need of extremely close 
dynamic balancing, even on a straight spindle of uniform 
diameter. By relieving the bearings so that a clearance of 
0.030 inch was obtained around the spindle, the fact was 
revealed that inequalities in the metal of the spindle caused 


the axis of rotation to be approximately 0.024 inch away 


from the longitudinal axis of the spindle when the speed - 
of rotation reached 80,000 revolutions per minute. This 
change made it possible to secure the higher speeds that could 
not be attained when the bearings fitted the spindle closely. 
At this speed the spindle spun upright without any means 
of support other than the ball in the cup depression at the 
lower end of the spindle, the gyroscopic action being ap- 
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HARD AND FAST RULES ARE EXPENSIVE 
By CHARLES W. LEE 


Perhaps too many shops are run in accordance with such 
hard and fast rules—with such an adherence to system—that 
a good deal of money is spent simply to avoid the use of 
individual judgment. The writer recently visited a shop 
where the foreman had a lot of small bolts to make. The 
bolts were intended to hold some strips of wood together, 
so that a variation in diameter of 1/64 inch, or more, would 
make no difference. The foreman took advantage of this 
fact and rigged up a screw machine with a broad tool in 
the cross-slide, and turned the bodies of these bolts with one 
sweeping cut. The superintendent came along and told him 
to stop using that «method and to produce them in the 
regular way, based upon the rule: “The way to turn work 
in a screw machine is to rough out with a hollow mill and 
finish with a box-tool.” This method of producing the work. ~ 
of course, required a much longer time, but the rule was 
not violated. 

In another case, the writer learned of a certain ma- 
chine that produced more work than a machine formerly 
used for the same purpose, simply because the new machine 
was so designed that the work and cutting tool were more 
easily and quickly handled, and the cutting tool was so de- 
signed that it would stand a heavier cut at a somewhat 
lower speed. This machine was brought to the attention 
of a man who managed his shop by set rules. He entirely 
refused to listen, because, as he said, he had been brought 
up to believe in quick speeds and light cuts. Somebody once 
said something about consistency being a virtue of certain 
minds, and the writer begins to believe he was right. 
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Rack-cutting 


General Practice in Cutting Racks on 
Machines Designed for this Work 


By FRANKLIN D. JONES 


ACK teeth are cut ordinarily by milling with a formed 
cutter, although in some shops they are cut by planing 
with a formed tool. While the teeth of racks may be 

cut by a generating method, this has been applied to a lim- 
ited extent only. The milling process is employed much 
more than any other for commercial rack-cutting. The rack 
teeth are produced either by feeding a formed cutter across 
the rack blank or by causing the rack to feed past the 
cutter. After milling each tooth space, either the rack or 
the cutter is indexed an amount equal to the linear pitch of 
the rack teeth (or circular pitch of the mating pinion) 
except when two or more finishing cutters are used, as ex- 
plained later. 

When racks are cut on ordinary milling machines, the 
feeding movement is, of course, applied to the work-table 
and rack. Special rack-cutting machines have been designed 
along similar lines, with certain features introduced to 
make them more efficient and better adapted for cutting 
racks on a quantity basis. Other rack-cutting machines are 
arranged to hold the work stationary, except for the index- 
ing movement, and the cutter-slide is given a feeding move- 
ment. 

Racks are frequently cut on planers, especially where the 
number required does not warrant installing a special ma- 
chine, and shapers may also be used for relatively small 
sizes. When a planer or shaper is used, it is common prac- 
tice, except for small pitches, 
to first rough out the teeth 
by cutting rectangular slots, 
and then finish the rack teeth 
with the tool ground to the 
correct angle and width at the 
point. This planing method, 
however, is utilized in connec- 
tion with standard planing 
machines and has not been 
applied to commercial rack- 
cutting machines which are 
designed for milling the teeth 
with formed cutters. 

Most of these special rack- 
cutting machines operate 
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indexing movements between successive passages of the cut- 
ter are controlled through change-gearing which may be ar- 
ranged to transmit motion from a “one-revolution” shaft 
(which revolves only when an indexing movement is re- 
quired) to the lead-screw through which the position of the 
work-table is shifted. 


General Shape and Proportions of Rack Teeth 


Rack teeth for the involute system of gearing have straight 
sides (subject to certain modifications, as explained later) 
which incline at an angle a (see diagram A, Fig. 1) equal 
to the pressure angle of the gearing. For instance, if the 
pressure angle is 14% degrees, as is generally the case, the 
included angle of the rack teeth will be 29 degrees. Inci- 
dentally, this straight-sided rack tooth is an important 
feature of involute gearing, because it simplifies the making 
of cutters for producing gears by generating processes. 

While involute rack teeth theoretically have straight sides, 
in practice the teeth may be straight except for a slight 
curvature at the points to avoid interference, such, for 
example as would occur between perfectly straight teeth of 
the full length and a pinion that is too small. The amount 
of interference increases as the number of teeth in the 
pinion decreases, and begins with 31 teeth when the pres- ° 
sure angle is 14% degrees. If the pressure angle is 20 
degrees, interference begins with 17 teeth. Straight-sided 
rack teeth are sometimes 
shortened to avoid this inter- 
ference, a certain amount be- 
ing removed from the tops of 
the teeth. Another method is 
to simply round the corners 
of the teeth. A modification in 
rack tooth forms is obtained 
when the teeth are milled 
with a regular No. 1 cutter, 
which is common practice. 
Since this cutter is intended 
for involute spur gears includ- 
ing all numbers of teeth from 
135 to a rack (which may be 
regarded as a spur gear of in- 
finite radius), the shape of 


automatically except for the 
insertion and removal of the 
work. After the rack to be cut 
has been placed in position 
and the machine is properly 
adjusted, all the teeth are cut 
without further attention on 


the part of the operator. The Fig. 1. 


Different Methods of milling Rack Teeth 


the cutter is necessarily a 
compromise, and when applied 
to a rack it forms teeth hav- 
ing curved sides. This curva- 
ture is sufficient to prevent 
interference under ordinary 
conditions. 
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Fig. 2. 


Aside from any change in the height of the tooth to avoid 
interference with a meshing pinion, rack teeth are made 
to the same dimensions as spur gear teeth of equal pitch. 
The whole depth equals 2.157 =the diametral pitch, or it 
may be found by multiplying the circular pitch by 0.6866. 
The linear pitch of the rack, or the distance from the center 
of one tooth to the center of the next one, is the same as 
the circular pitch of the pinion that is to mesh with the 
rack. The tooth width at the pitch line equals one-half 
the linear pitch, and the vertical distance from the top of 
the tooth to the pitch line equals the linear pitch times 
0.3183. The latter dimension would be used in setting the 
vertical scale of a vernier gear tooth caliper, assuming that 
the latter were employed for measuring the tooth width. 


General Methods of Cutting Racks by Milling 


Racks may be milled either by using a single cutter or by 
the use of gang cutters consisting of two or more cutters 
on the same arbor. Diagram A, Fig. 1, illustrates the single- 
cutter method. Each successive tooth space is formed by 
this cutter, and the rack is indexed an amount equal to its 
pitch after each space is milled. Diagram B indicates how 
. roughing and finishing cutters are often used together. The 
roughing cutter, which should preferably be of 
the stepped form to break: up the chips, is 
mounted on the same arbor as the finishing cutter 
and precedes the latter. Roughing cutters which 
simply mill straight-sided slots are sometimes 
used instead of the stepped form. 

The lower diagram C illustrates the application 
of a gang of finishing cutters, which is used to 
mill four tooth spaces simultaneously. The cut- 
ters are spaced on the arbor to suit the pitch of 
the rack to be cut, and the indexing movement 
between successive cuts equals the number of cut- 
ters in the gang multiplied by the linear pitch 
of the rack. In one shop where this method has 
been employed, the number of cutters used in a 
gang is made equal to the diametral pitch of the 
rack. For example, if the rack is of 4 diametral 
pitch a gang of four cutters is used. Where 
racks are cut by the gang method, it is applied, 
as a rule, to the smaller pitches. 


Operation of Commercial Rack-cutting Machines 

The cutting of a steel rack of rather large 
pitch is shown in-the heading illustration. The 
machine employed is a Newark rack-cutting 
machine. The cutter-slide of this machine is 
given the feeding movement, being traversed by 
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Machine equipped with a Gang of Two Roughing and Two Finishing Cutters 
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a reversing screw driven through forward and 
return clutches. These clutches are controlled 
by adjustable dogs which govern the length of 
the stroke. The indexing of the work-table oc- 
curs automatically at the end of each stroke of 
the cutter-slide, and is regulated by a suitable 
combination of gearing, through which motion is 
transmitted to a screw connecting with the table. 
The indexing mechanism is equipped with a 
“stop. gear” having an inserted tool-steel notch 
engaged by a stop-lever. This device serves to 
lock the mechanism and accurately locate the 
work, irrespective of lost motion in the change- 
gearing. A vertical adjustment is provided for 
the work-table to permit setting the rack blank 
at the proper height relative to the cutter. 

Fig. 2 shows a rack-cutting operation at the 
plant of the Simonds Mfg. Co., Pittsburg, Pa. 
It will be seen that in this case, two roughing 
cutters precede two finishing cutters, and two 
teeth are milled at each passage of this gang of 
cutters, the work being indexed after each 
cut an amount equal to twice the linear pitch of the rack. 
This rack has a face width of 1% inches, and the teeth are 
of 3 diametral pitch. The material is mild machine steel. 
The two gashing cutters are % inch wide, and mill straight- 
sided slots which are about the same width as the points 
of the forming cutters. The cutters have a feed of 1 inch 
per minute. 

The cutter-spindle of this machine is driven from each 
end. The work-table is indexed after each cut, and the 
saddle beneath the table is given a lateral feeding movement 
along the knee which supports it. The knee is adjustable 
vertically for setting the cutters relative to the rack. The 
arrangement of the table with its saddle-supporting knee is 
similar in construction to the ordinary column-and-knee type 
milling machine. The indexing mechanism may be arranged 
either for single indexing, or for multiple indexing, as re- 
quired when employing the gang method of rack cutting. 

Gang cutters are used for the finer pitches, the number 
in a gang depending on the pitch. .The change-gears ordi- 
narily furnished with this machine are based on diametral 
pitches, but gearing for cutting circular pitches may be 
obtained. Aside from. inserting and removing the work, 
this machine is automatic, including the feeding and index- 
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Another Type of Rack-cutting Machine 
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ing movements, as well as stopping of the ma- 
chine, either at the end of the table travel or at 
any point within the range of the movement. 

A rack-cutting machine designed somewhat 
along the lines of a planer is shown in Fig. 3. 
The rack to be cut is mounted on a horizontal 
table which indexes after each passage of the 
cutters, and the cutter-slide is given a Cross- 
wise feeding movement for milling the teeth. 
For the particular -rack-cutting operation illus- 
trated, a gang of three cutters is used, there 
being two roughing cutters and one finishing 
eutter (see the detail view, Fig. 4). 

The work in this case is a cast-steel rack, hav- 
ing a linear pitch of 24% inches and a face width 
of 6 inches. The first cutter makes a channel 
1 1/6 inches wide by % inch deep. The second 
gashing cutter increases this depth to ft 13/16 
inches and the width to 13/16 inch, leaving 
only a small amount of stock to be removed 
by the finishing cutter. A feed of 5g inch 
per minute is used, and one tooth is finished 
at each passage of the cutters. This machine has been 
used for cutting teeth as large as 3% inches linear 
pitch, and as small as 8 diametral pitch. For 8 diametral 
pitch, six finishing cutters are used at once, no gashing or 
roughing cutters being used. For 4 diametral pitch, four 
gashing and four finishing cutters are used. The machines 
shown in Figs. 2 and 3 were made by the Walcott Lathe 
Co., Jackson, Mich. 


Rack-cutting on Machine of Vertical Design 


The rack-cutting machine shown at work in Fig. 5, is a 
vertical-cutting type, made by Gould & Eberhardt, Newark, 
N. J. The cutter-slide feeds vertically along the face of the 
column, and the rack is held in a vertical position by a mul- 
tiple type of clamping fixture, similar to a series of machine 
vises. With this arrangement the thrust of the cut is taken 
directly by the machine table and bed, and the chips fall 
freely from the cutter. 

Adjustment of the work-table along the bed is provided 
for setting the work relative to the cutter. The indexing 
movements of the table are automatic, and the mechanism 
may be arranged: either for single spacing or for multiple 
spacing, as when using gang cutters. An adjustment with 
micrometer graduations enables the work-table and rack to 
be moved slightly without disturbing the indexing change- 
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“attachment. 


Rack-cutting Machine of the Vertical-cutting Type © 
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Close-up View of Rack-cutting Operation shown in Fig, 3 


gears. This adjustment is convenient when milling a long 
rack in sections. The particular machine shown in Fig. 5 
is cutting a steel rack having a pitch of 1% inches, a face 
width of 12 inches, and a total length of 56 inches. Some- 
times two or more racks are cut simultaneously, by placing 
a stack of blanks between the jaws of the multiple fixture. 


Generating Rack Teeth 


Rack teeth may be formed by a generating process, as 
when using a Fellows gear shaper equipped with a suitable 
This attachment consists mainly of a work- 
table or slide mounted in the horizontal ways of a guiding 
frame. A rack on the slide engages a pinion secured to tthe 
work-spindle. The rack to be cut is attached to the horizontal 
slide; consequently, when the work-spindle and cutter are 
rotated at the proper ratio through change-gearing, the 
pinion on the work-spindle causes the work-holding slide to 
move along just as though the rack being cut were in mesh 
with a pinion corresponding to the cutter, which has a rolling 
and reciprocating motion the same as when generating the 
teeth of a spur gear, 

* * & 


HEAT-TREATMENT OF GAGES 


The ordinary type of working and inspection gages em- 
ployed in interchangeable manufacturing work are made by 
several large companies from low-carbon cold- 
rolled steel containing from 0.15 to 0.25 per cent 
carbon. Gages made from this steel are carbur- 
ized, permitted to cool, reheated for hardening, 
and quenched in oil. The carburizing tempera- 
ture is about 1450 degrees F., and for gages of 
the ordinary size met with in the manufacture of 
small machine mechanisms, the time the gages 
are left in the carburizing furnace is about five 
and a half hours. After having cooled down, the 
gages are repacked in packing material that has 
previously been used in the carburizing process 
and that is therefore partly spent. The reheating 
temperature is about 1400 degrees F., which is 
maintained for about five hours, after which the 
gages are hardened by quenching in oil. Thread 
gages are drawn after hardening, to a tempera- 
ture of about 375 degrees F.; those having a 
sharp V-thread are drawh to a temperature of 400 
degrees F. The higher temperature for the 
sharp V-thread gages prevents brittleness on the 
extreme sharp top of the thread, which is likely 
to become quite hard when quenched in the 
hardening operation. 
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Design of Die-casting Dies 


By CHARLES PACK, Vice-president and Chief Metallurgist, Doehler Die-Casting Co., Brooklyn, N. Y. 


HE die-casting process tends 
[' produce a casting less 

dense than the original 
metal, and in this respect is dia- 
metrically opposite the drop- 
forging process. In producing 
die-castings, the formation of 
blow-holes must be constantly 
guarded against, and this must 
be given serious consideration in 
the design of every part to be 
die-cast, as well as in the con- 
struction of the dies. There are 
a number of conditions that give 
rise to blow-holes in die-cast- 
ings, the four principal ones be- 
ing (1) drossy or porous metal; 
(2) the presence of air in the die; 


(3) rapid chilling of 
the metal around the inner cavity of the die, preventing 
the metal from completely filling the mold because of the 
solidification; and (4) piping. 

Much has been done to eliminate blow-holes in castings, - 


but with varying results. The vacuum process is one method 
that has been tried in an effort to produce sound castings. 
This process is based on the assumption that blow-holes in 
die-castings are always due to air entrapped in the die, and 
consists of exhausting the air as a means of eliminating the 
blow-holes. In practice it has been found that this hypo- 
thesis is not correct. It is evident that the vacuum process 
would not prevent the formation of blow-holes due to drossy 
metal or to piping. 

The third cause of unsound castings, namely, the rapid 


cooling which prevents completely filling the dies, cannot — 


be corrected by the vacuum process, as a simple diagram will 
demonstrate. Such a diagram is shown at D in the line 
illustration in which there are two sections of unequal size 
connected by a comparatively narrow section. The metal, 
as before stated, flows around the walls of the die cavity, 
and chills, so that in a design similar to this, the connect- 
ing section has an opportunity to freeze solid before the 
larger section is filled. Since the metal can no longer be 
forced through, a void or cavity results in the section of 
greater area. The chilling of the metal around the walls 
of the die cavity closes all vents and makes it necessary for 
this void to fill in from the inside, leaving a porous section 
(blow-holes) in the center of the larger section, as indicated 
in the diagram. 

The vacuum process is not the means for preventing blow- 
holes arising from any of the four causes previously men- 
tioned, with the possible exception of the second cause— 
air in the die. It is possible, howéver, by the careful loca- 
tion of the gate through which the metal is fed to the die 
and by providing suitable vents, to produce a casting that is 
practically free from blow-holes. On a part of irregular 
shape, it is often possible to concentrate on one particular 
portion and produce that part free from blow-holes, but the 
same practice applied to another part of different shape will 
not necessarily produce a solid casting. The conditions 
shown in diagram D could be overcome by relocating the 
gate and feeding the metal through suitable passages to 
both large portions. 


The proper placing of the 
gate, in designing the die, will 
also save much trouble in finish- 
ing that particular die-casting. 
The location of the gate may 
affect the appearance of the 
product, because the metal con- 
necting the casting with the 
gate must be ground or filed off. 
The gate should not be connected 
with any portion of the casting 
where such filing or grinding 
will impair the appearance of 
the article. Two examples of 
this are shown in the illustra- 
tion. The window regulator C 
for an automobile is of an orna- 
mental design, the contour lines of which must be preserved, 
so the gate could not be placed at any portion that is 
exposed to view. By placing the gate on the under surface 
that comes next to the automobile door, subsequent finish- 
ing may be performed without affecting the appearance of 
the finished piece. 

Another example in which the appearance of the part 
is affected by the location of the gate is the aluminum French 
heel shown at A. In this case the gate is located on the 
tread, where subsequent removal can be accomplished with- 
out defacing the contour of the casting. The placing of the 
gate on any other portion than that indicated would not 
only result in the disfigurement of the casting, but would 
also cause some difficulty in removing the connecting metal. 


Importance of Proper Venting 


Venting may be accomplished in a number of different 
ways. The simplest method is to plane a strip about 1 inch 
wide, and from 0.005 to 0.010 inch deep, on one of the dies 
at the parting line. Another method of venting often re- 
sorted to in dies of intricate design consists of using slabbed 
or loose-fitting ejector-pins in round holes, which provides 
for the escape of the air. 

A part having a number of thin projections, the corners 
of which must be kept sharp, is shown at HE. It is obvious 
that air would be trapped in the parts of the die forming 
these thin sections, if proper vents were not provided. If 
the air can be expelled, the metal will fill these narrow 
sections completely and the projections can then be cast with 
sharp corners. In this case, sufficient vent will be afforded 
by simply driving in pins opposite these sections. The space 
between each pin and hole will permit the air to be forced 
through by the metal even though this space is not greater 
than that required for a light driving fit. The location of 
gates, parting lines, cores, as well as information regarding 
other details of die construction, can be best learned from 
an inspection of a number of dies. Examples of dies illus- 
trating good practice in regard to these various points will 
be shown in a later article. 


Factors Influencing the Cost of Die-casting 


The cost of die-castings depends on the material used and 
the quantity to be made. Dies of aluminum castings have a 
much shorter life than dies for other white metal castings. | 
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Pound for pound, aiuminum is about two and a half times 
as expensive as other white metals, but its specific gravity 
is so much less that the same volume will produce two and 
a half times as many castings as the heavier alloys. The 
comparative cost of die-castings is not, therefore, greatly 
affected by the cost of the metals alone; but the kind of 
material cast does have an important influence on the life of 
the dies, and the length of life, in turn, is reflected directly 
in the cost of the castings. 

The die cost, which is distributed over the quantity of 
castings produced from each set of dies, is evidently affected 
by the number of impressions (whether single or multiple) 
in the die. A single-impression die has a lower initial cost, 
but will add more to the cost of the casting than a multiple 
die, owing to the fewer number of castings produced in a 
given time. Die-castings cannot be considered economical 
when only small quantities are required; in fact, according 
to the Doehler experience, it has been found that there is 
seldom any saving realized over other, methods of produc- 
tion where the quantity is less than one thousand. 


Factors Affecting the Life of Dies 


Dies for making zinc, tin, or lead die-castings will last 
almost indefinitely, if properly constructed, while those for 
making aluminum castings will produce from 30,000 to 100,- 
000 castings before they need to be discarded. The differ- 
ence in length of life is due to the difference in casting 
temperature. The melting point for aluminum is about 
1300 degrees F., or 500 degrees higher than for any other 
white metal. The effect of this higher temperature on the 
die is destructive, so that to prevent its rapid deterioration 
recourse must be had to artificial means of cooling. As 
‘previously stated, all dies for bulky castings made of any 
alloy (also large cores) often require cooling. 

When the casting is removed from the die, the tempera- 
ture of the die impression is lowered, so that when the hot 
metal is admitted it will be properly chilled, which is neces- 
sary for producing a satisfactory die-casting. This repeated 
heating and cooling of the dies is what is so destructive to 
the die surface. In time, the fatigue point of the steel is 
reached, and checks appear on the surface of the impression. 
This results in castings having imperfect surfaces, and the 
dies should be discarded when this condition is reached. 
In the case of white metals other than aluminum, however, 
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the difference in expansion and contraction is not so great, 
due to the lower melting temperature, and hence such severe 
strains are not imposed on the die metal. 

This problem has been partly solved by the compounding 
of a steel that would stand repeated expanding and con- 
tracting. Chrome-vanadium steel of a special analysis gives 
satisfactory results after being heat-treated to prolong its’ 
elastic limit, for it is the elastic limit that governs its re- 
sistance to the casting strains. It may be stated that alloy 
die steels have done more to make the casting of aluminum 
feasible than any other single factor. 

Brass and bronze castings can be die-cast, the same as 
aluminum, but with limitations due principally to the failure 
of the steel at the higher casting temperatures. The in- 
ability of any steel to withstand this high temperature has 
so limited the production of brass and bronze die-castings 
made in metal molds, under pressure, that this process is 
at present commercially impractical. There is a method 
of casting these metals which is commercially practicable, 
but it is a gravity pouring process rather than a pressure 
process. 

Dies designed to produce articles of a rather uniform 
section, where the amount of metal in each part of the die 
is about the same, will have a much longer life than where 
the design requires much more metal in one portion 
than in another. For example, consider a spider with a 
hub: There is much more metal at the center than in the 
arms, so that consequently there is more concentrated heat 
at this part of the die than in those parts forming the arms. 
The unequal expansion and contraction due to this condition 
would have a serious effect on the life of the dies. 


Accurately Sinking the Die Impression 


In machining the dies, warpage may occur if special pre- 
cautions are not taken. Warpage may be minimized by first 
obtaining a steel that has been properly forged and not 
over-worked at the steel mill. The steel should be free 
from segregation. After the die-block has been attached to 
the machine, clamping strains are likely to be set up, and 
it is often necessary to relieve these strains after most of 
the machining has been completed, by means of heat-treat- 
ment. Otherwise, the dies may warp when released. The 
heat-treating must be carefully performed, because warpage is 
again likely to occur if this is not carefully watched. 


Machinery 


Diagrams illustrating Gate Location, Insert Work, Formation of Blow-holes and Venting 
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Hogging out of the metal may be done accurately on any 
standard milling machine or shaper, but where there is 
much die work to be done, automatic machines are usually 
preferable. The Keller mechanical engraving machine is 
used at the Doehler plant. It is especially useful for sinking 
impressions in replacement dies, using the old impression 
as a model; that is, in place of the regular plaster-of-paris 
model commonly used, the old die itself is employed, and 
the stylus point follows the die impression. The stylus 
point causes the frame on which it and the milling cutter 
are carried, to swing in or out according to the contour 
of the master impression. 


Die-castings with Inserts 


Die-castings are often made with steel or brass inserts. 
These inserts are placed in the die at the time of casting, 
and the process involves no special feature except that the 
inserts are usually knurled or provided with some other 
means of anchoring them in the molten metal. The princi- 
pal purposes of inserts are: (1) To lend added strength: 
(2) to furnish electrical or mechanical properties; and (3) 
to simplify assembly. : 

A good example of the use of inserts for adding strength 
and mechanical properties to a specific section of a casting 
is the window regulator shown at C in the illustration. 
This casting also is an example of insert work for facilitating 
the assembling of the arm with the hub. There are three 
distinct parts to this unit, all made by die-casting, and as- 
sembled during the process. The hub member is a separate 
casting, and is used as an insert in casting the completes 
article. The arm is free to turn within the hub, the latter 
being coated with a composition of graphite and molasses 
to prevent the metal from adhering to it. when the handle 
portion is. being cast around it. The construction of the 
hub is such that the handle is assembled within the hub 
(similar to a spun rivet) and cannot be removed without 
breaking the casting. 

The threaded steel pin for the handle is also cast ‘in the 
arm at the same time, and a graphitic lubricant used 6n 
the extending end to prevent the metal adhering to the 
handle. The part is placed in a vise after removal from 
the dies, and given a slight twist with a wrench to dis- 
engage the metal adhering to the insert, where it is exposed 
at the end, after which it will rotate around the insert. 
This gives 'the needed strength at this portion. 

The use of inserts for adding special electrical properties 
is exemplified in magneto housings in which are cast the 
laminated field pieces; also in magneto rotors, such as shown 
at B. The field pieces consist of steel laminations riveted 
together, which are placed in the die, after which the metal 
is cast around them. In the rotor illustrated, it will be seen 
that there are four assemblies of these laminations, two 
arranged opposite in pairs at one end, and the other two 
similarly arranged at the opposite end, but at right angles 
to the other two, as the diagram shown in broken lines 
indicates. The rotor shaft is also cast in place, and it has 
a driving pin assembled in it to prevent the rotor body from 
turning on the shaft. 

A common practice is to cast inserts at specific points to 
provide bearing surfaces. This is often done in housings 
for magnetos. The magneto housings are also sometimes 
of such design that special means for lubricating are neces- 
sary, and it is common practice 'to cast in oil-tubes, bent in 
almost any shape, to provide accessibility for lubricating. 
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Shipments of railroad locomotives from the principal 
manufacturing plants increased to 282 in March, and were 
the highest since December, 1920, according to figures pub- 
lished by the Department of Commerce from compilations 
of the Bureau of the Census. 
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SEASONING CAST-IRON PISTONS 


In reply to a question as to the value of heat-treating and 
seasoning piston castings in the rough, in order to make 
them easier to machine and to relieve them of ‘strains so as 
to keep them from warping after they are finished, the 
Journal of the Society of Automotive Engineers collected 
directions from a number of manufacturers on this subject. 
These directions are of considerable value as regards the 
seasoning not only of cast-iron piston castings, but also of 
similar castings for other purposes. One manutacturer 
makes the following statement: “For practical production 
work, it has been our practice to heat-treat or anneal the 
pistons after the roughing cut at as low a temperature as 
possible, that is, not over 750 degrees F. After annealing, we 
grind or take a light finishing cut before grinding. I do not 
think this method is as good as ageing before the finishing 
process, but it is more practical as a production method.” 

Another manufacturer writes as follows: “We have had 
intermittently considerable experience with the treatment of 
gray iron for pistons, and feel that the highest grade product 
is made from castings that have been subjected to a pre- 
liminary tumbling process in the foundry cleaning room and 
then for a period of about six weeks to a yard-Seasoning, 
where the castings are exposed to the elements. Such 
castings are not so easy to machine as those that have been 
heat-treated from the standpoint of annealing. When time 
will not permit yard-seasoning, we resort to heat-treatment. 
We find that the castings cut much more easily, but the 
metal becomes somewhat lifeless from the standpoint of 
resilience, and a slight bump or shock of the finished piece 
will cause a permanent set, which is not the case with cast- 
ings that have been yard-seasoned only. It has been our 
experience that change of shape in the engine is prevented 
by sufficient yard-seasoning, as well as by heat-treatment. 
Hither method may be used, but we prefer seasoning.” 

Another engineer states: “It is my opinion that pistons 
for internal combustion engines should be heat-treated. In 
the first place, light weight. pistons must be made of very 
strong iron which almost approaches steel castings. Inas- 
much as the combined carbon depends upon the rate of 
cooling, and the graphitic carbon is very much less than in 
ordinary cast iron, piston castings, especially the thin see- 
tions, are likely to chill or harden in the mold, and thus 
become difficult to machine. For that reason alone, piston 
castings should be annealed. Furthermore, even with the 
most thorough annealing, some internal strains may remain; 
therefore, for a first-class job, pistons should have'an addi- 
tional treatment between the roughing and the finish-ma- 
chining processes, in order that they may keep a permanent 
form after the last finish-grinding.”’ 

A fourth opinion is as follows: “The main purpose in 
heat-treating is to relieve the internal strains. Our present 
method for doing this is as follows: The pistons are first 
rough-turned, packed in boxes or containers which hold 
about twelve pieces each, and then placed in a furnace that 
has been brought to a temperature of 1450 to 1500 degrees F., 
the heat then being turned off. The procedure of preheating 
the furnace was found necessary to eliminate the scale that 
would otherwise form on the exterior due to flame contact. 
The pistons are allowed to remain in the furnace from 
2 to 2% hours, after which they are removed and cooled in 
the air. After this treatment, the pistons present a bluish 
tint in the way of discoloration. Our old practice on larger 
sizes was to place the pistons in the furnace as received from 
the foundry. The heat was then applied and the contents 
heated to a cherry red, when the flame was turned off and 
the pistons allowed to cool in the furnace. This was more 
of an annealing process, but we found in some instances 
that the castings were too soft to conform to our standard.” 

The Bureau of Standards recently started an investiga- 
tion on this subject, but no data are as yet available. 
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Milling 
With Stellite Cutters 


Directions for Obtaining the Best 
Results and the Highest Efficiency 
in Using Stellite Milling Cutters 


By C. W. METZGER, Haynes-Stellite Co., New York City 
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or semi-steel with stellite cutters on a line type 

machine feeding in a straight-line direction is 100 feet 
per minute, and on a rotary type or a drum type machine, 
120 feet per minute. For the second or finishing cut on 
any type of machine, 170 feet per minute is recommended. 
In some cases, on light castings, speeds up to 195 feet per 
minute have been used. When only one cut is taken, using 
a straight-line feed machine, stellite cutters should be run 
at 125 feet per minute; for the rotary and drum-type 
machines a speed of 150 feet per minute should be used. 

The rate of table travel depends on the peripheral speed, 
and is usually from 0.010 to 0.015 inch per tooth, although 
sometimes, according to the material milled, a table travel 
‘of 0.030 inch per tooth has been employed. These figures 
vary, because neither the work nor the fixtures are always 
rigid enough to withstand, without springing, the pressure 
caused by the feed which otherwise could be used. 

These speeds and feeds demand a rigid machine with a 
steady powerful drive. Many of the earlier designs of mill- 
ing machines were not intended for such operative speeds 
as are permissible with stellite, so that sometimes it has 
been necessary to de- 
part from the recom- 
mended speeds, to ob- 
tain the best results 
without changing over 
the drive and_ the 
spindle mountings 
When it is necessary 
to reduce the speed, 
the conditions can be 
improved by grinding 
the cutter blades to a 
special form, as ex- 
plained in the article 
entitled “Stellite Cut- 
ters for Milling’ in 
April MACHINERY. 
Modern types of pro- 
duction milling mach- 
ines, whether of the 
rotary or straight-line 
design, are usually 
capable -of supplying 
the power demanded, 
and can be operated to 
give the best results 
with stellite milling 
cutters. Since stellite 
eutters do not burn 
under high _ speeds.- 
the life of the cutters. 


To best peripheral cutter speed for roughing cast iron 


Fig. 1. Milling with 14-inch Cutters, One Roughing and One Finishing, 40 Stellite Blades 
Each; Speed, 117 Feet per Minute; Table Travel, 12,8 Inches per Minute, or 0.010 
Inch per Blade; Depth of Cut, 1/8 to 3/16 Inch; Surfaces per Grind, 519 
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is long, and no breakage of cutter teeth, machine parts, or 
work will occur if the machine is in proper condition. 


Conditions of the Milling Machine and Cutter 


As stellite operates best at high speeds, it is essential that 
special attention be given to the. condition of the milling 
machine used: Satisfactory production cannot be expected 
from a machine that is not in first-class condition. The 
present article will point out the most common difficulties 
met with, where trouble should be looked for, and how the 
conditions can be remedied. If the causes of unsatisfactory 
work were known, the conditions of the machines in many 
plants would be remedied, and the obstacles in the way of 
greater efficiency would be removed. 

Three of the most common causes of poor results in mill- 
ing are due to improper fit of the spindle, condition of the 
arbor, and mounting of the cutter. The following questions 
cover the most important points that ought to be looked into 
before the machine is started on high-production work with 
stellite cutters. 

1. Is the spindle straight? 

2. Are the bearings worn or out of round? 

3. Is the face of the 
spindle true and 
clean? 

4,.Is the arbor 
straight and does it 
fit properly? 

5. Is the end of the 
arbor true and clean? 

6. Is the thread on 
the arbor a good fit 
for the clamping nut? 

7. Have the adjust- 
ments for the spindle 
bearings been set too 
tight or too loose? 

8. Is the back of the 
cutter clean and 
square with the arbor 
hole? 

J VOw thee: Gilt. t.e.7: 
blades cut on_ the- 
periphery? 

10. Is the cut deep 
enough to enable the 
blades to get under 
the scale? 

11. Are the spring 
supports under the 
casting of suitable de- 
sign and are they 
adjusted correctly? 
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Fig, 2. Diagrams of Milling Machine Spindle Mountings 


12. Does the operator stop the machine with: the blades 
in the cut and the feed engaged? 

13. Can the machine furnish the proper speeds and feeds? 

14. Is the machine sturdy enough to deliver constant 
power at high speeds? 

15. Have the gibs been adjusted? 

16. Is there lost motion of the table due to loose gears, 
screw, or nut? 

17. Do the cutters receive painstaking attention in the 
grinding department, and are they inspected and handled 
with care? 

18. Do the blades fit the cutter body? 

19. Do the clamps seat evenly on the blades and hold them 
firmly against the uneven thrust of the cut, hard spots, etc.? 

20. Are the blades broken under the clamps? 

The details on the milling machine that require careful 
attention must also be given attention on the cutter grinder. 
In fact, negligence in the cutter-grinding department may 
undo all that has been gained by care in putting the milling 
machine in first-class order. 


Unsatisfactory Fit of Spindle Bearings 


In order to obtain maximum results from milling 
machines when stellite cutters are used, it has been found 
necessary by those who have thoroughly investigated the 
matter to align the machine bearings; change the speeds 
and feeds; make suitable adjustments of bearings, thrust 
collars, etc.; provide for overhang of arbors; remedy lost 
motion and backlash of gears; give special attention to the 
design and care of the cutters; and in fact instruct opera- 
tors as to the correct way to handle the work. 

The diagram Fig. 2 shows a typical spindle design for a 
vertical milling machine. Side or end play of the cutters 
produces a rough finish and shortens their cutting life. 
When the straight bearing of the spindle is loose in bushing 
A, the drive on bevel gear B will force the spindle to one 
side of the bushing, out of line with the taper bushing, and 
if this is allowed to continue, the bushing will become worn, 
so that the spindle cannot be adjusted correctly. If this 
condition becomes pronounced, the cutter will have a ten- 
dency to gouge into the work and leave tool marks on the 
surface. 

The thrust collar C at the end of the spindle should be 
of uniforrh thickness, and should be a few thousandths inch 
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over size, say 0.005 inch, to furnish the necessary space for 
lubricating the taper bushing and prevent it from heating. 
Since it is practically impossible to eliminate all end play 
and still have the spindle operate freely, it is evident that 
this collar should be well lubricated and in good condition, 
otherwise the uneven pressure of the cut will cause it to 
wear, resulting in excessive endwise movement of the spindle 
and in chatter. 

If the bushing A is not in accurate alignment with the 
taper bushing D, the operator may be unwise enough to try 
to correct the condition by making adjustments. In one 
instance, where the spindle had been running loose in the 
taper bearing, this attempt was made, with the result that 
the taper bearing ran free in the bushing and the cutter 
floated on the work. Also, under these conditions, it usually 
is found that the machine has been slowed down so that 
not only inferior but also less work is produced. Efficient 
service with cutters that operate at high speeds will not 
permit makeshift adjustments of this kind. These conditions 
should be corrected by making permanent change-overs or 
repairs. i 


Thrust Collars may Cause Trouble 


If the spindle mounting has a thrust collar at H, its sides 
should be parallel and it should be a good fit between the 
end of the taper bushing and the shoulder on the arbor. If 
there is a space between them, as shown in the diagram, all 
the end thrust will be directed against the taper bearing— 
and not against the thrust collar. This is often the cause 
of a milling cutter dragging at the back after the forward 
half of the cutter has passed over the work. If allowed to 
run for a considerable time, the bearing becomes hot and 
wears away on one side, leaving the spindle loose in the 
bearing. This condition will shorten the life between grind- 
ings, even if it does not continue long enough to wear the 
taper bearing seriously. It may even be necessary to replace 
the taper bearing with a new one and to regrind the spindle 
if it has worn out of round. 

When the design of the spindle is of the type shown at F, 
with a thrust collar G between the spindle head and the 
end of the taper bushing, trouble from a loose fit in the 
taper bearing often occurs, due to this collar being too 
thick. This leaves the spindle supported only by the upper 
straight bearing, so that side movement of the cutter, due 
to the cutting pressure, will cause the spindle to spring. 
Then, after the advancing half of the cutter has passed over 
the work, the stress is gradually diminished so that the cutter 
will advance slightly to its normal position and take an 
additional cut or at least drag on the surface. The result 
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Fig. 3, Correct and Incorrect Cutter Mountings 
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is shortened life between cutter grindings and an inferior . 


surface. This condition may cause the spindle to spring 
out of true to such an extent that it cannot be adjusted 
correctly in its bearing. When this occurs, the bearings and 
the face of the spindle should be reground, and the bushings 
replaced. If the cutter is free to move vertically and is 
adjusted to float on the work when taking a finishing cut, it 
may perform satisfactorily for awhile, but soon poor work 
will result. 

A worn spindle mounting may have a greater or a less 
effect on the quality of work, depending on the design of the 
machine. When the drive is close to the end of the spindle, 
it is obvious that there will be the least cutter deflection. 


Mounting the Cutter on the Arbor 


The diagram at the left in Fig. 3 shows the proper mount- 
ing of the cutter on the arbor and its correct relation to the 
spindle. The nut A must seat evenly on the cutter body, 
and have a good thread fit on the arbor; otherwise the cutter 
is likely to become loose on the arbor, causing chatter, rough 
finish, breaking and crumbling of blades, or breaking of 
the edges and corners of the work. The back face of the 
cutter must be held squarely against the end of the spindle. 
The nut may locate the cutter properly against the end of 
the spindle, but in so doing it may draw out the arbor, leav- 
ing it loose in the taper hole in the spindle. This condition 
is of course objectionable, and the results are the same as 
those where the spindle is a loose fit in its taper bushing. 

A slight space between the nut and the cutter or between 
the cutter and the spindle will cause the face of the cutter 
to run out of true, as shown by the exaggerated view at the 
right, and the amount multiples as the diameter of the 
cutter increases. With a 12-inch diameter cutter, a space 
‘of 0.002 inch at B will cause the face of the cutter to run 
out 0.004 inch. The arbor hole in the cutter must be kept 
free from burrs and chips; so must also the large diameter 
of the arbor, because this fit does not hold the cutter to the 
spindle, but merely locates it centrally with the spindle. 
The face of the spindle must be depended upon entirely to 
locate the cutter true with the spindle. The end of the 
spindle should be indicated, and be absolutely true before 
the cutter is put in place, and then the surface against which 
the nut bears should be indicated and should also be true. 

The driving key C should have clearance in the driving 
slot of the cutter. If the key is a close fit in the slot and 
slightly out of square, it will bind and prevent the cutter 
from seating properly against the end of the spindle. Obvi- 
ously the key must not bear in the bottom of the slot. 


Changes Necessary to Correct Unsatisfactory Conditions 


In one instance, on a planer-type machine, milling cylinder 
blocks 30 inches long with a table travel of 18 inches per 


Fig. 4. Milling Machine with Auxiliary Brace for Side Spindle 
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Fig. 5, 
made to adapt it to Stellite Cutters, thereby increasing 
Production 60 Per Cent 


Vertical Rotary Milling Machine on which Changes were 


minute and a depth of cut of 4 inch, a production of 330 
castings per grind was obtained with two of the cutters. 
The third cutter failed after 125 pieces. It was found that 
the condition of the machine was responsible for the failure 
of the third cutter, because the cutter was not presented to 
the work at the proper angle; the side spindle to which it 
was attached was found tobe so much out of position relative 
to the table that the vertical driving shaft was binding in 
its bearings and the cutter could not be raised to the proper 
position. Incidentally, the driving spindle was running hot 
in the bearing. It was a simple matter to correct this con- 
dition by bringing the spindle head to the proper angle 
with the table. After this was done, the trouble disappeared, 
and each of the three cutters had an equal life between grinds. 

Vibration of the cutter and lack of rigidity of the work 
prevent rapid, accurate production with any milling cutter. 
In the case of worn spindle bearings, the unsatisfactory con- 
ditions may be intensified by an overhanging cutter, but it 
is usually possible to provide a brace or arm, as was done 
on the machine shown in Fig. 4, and thus eliminate vibra- 
tion. The arm furnishes a bearing close to the cutter ani 
gives the spindle the rigidity that a cutter of large diameter 
needs. This is a straight-line type machine with the arm 
used to support the side-head spindle. Another instance 
where the machine was changed from the usual practice 
is shown in Fig. 1. This machine was equipped with gears 
to obtain such a speed that 1280 blades were passed over the 
work per minute. 

Fig. 5 shows a rotary milling machine, equipped with two 
inserted-tooth stellite milling cutters, on which changes were 
made to speed up production and enable all-around satis- 
factory results to be obtained. The operation is that of 
milling the bosses on a cylinder head casting. The areas 
milled are indicated by the sectioned portions in Fig. 6. 
It was found that the backs of the cutters were low, and 
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Fig. 6. Diagram of Cylinder-head Casting showing, in Section, the Areas milled on 


the Machine shown in Fig. 5 


that it would be necessary to shift the housing to allow 
clearance. The speed of the machine was doubled by using 
a larger pinion on the motor. 

On account of the inability to raise the cutter sufficiently, 
the bosses had been milled off to such a depth that the 
cutter blades were scraping on the scale of the casting in 
the recesses around the bosses. This, of course, decreases 
the life of a blade, and this condition was remedied by 
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they are released by moving lever G. The 
position of the cam at the end of lever @ 
can be adjusted in relation to the jaws. 
The adjustable feature was obtained by pro- 
viding the head of stud Z with a tongue M, 
as shown in Fig. 2, which fits into a slot 
milled in the boss on the under side of base 
B. This tongue positions stud ZL centrally, 
and also prevents it from rotating when the 
clamping lever G is actuated. 

The stem of stud JZ passes through 
an elongated hole in the base of the vise, 
and then through the packing collar seen at N and the 
spacing bushing O, which serves as a bearing for the cam 
end of lever G. After the best working position of the cam 
has been found, the nut P is tightened, thereby clamping 
stud ZL firmly in position, and leaving the cam free to revolve 
on bushing O. A flat is milled on the back of the cam 
portion of lever G to permit the jaws to be opened wide 
when the cam is fully released. This enables the vise to be 
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changing the locating points of the fixture so that they would 
bear between the bosses on the under side, instead of against 
the bosses. 

These changes resulted in an increase in peripheral 
speed for the roughing cut from 55 to 110 feet per minute, 
and on the finishing cut, from 68 to 136 feet per minute. 
An increase in the life of the cutters also resulted, 200 
cylinder heads being milled per grind instead of 44. The 
increase in production was 60 per cent, and the finish pro- 
duced was smooth and clean. 
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MULTIPLE-JAW MILLING VISE 


By J. T. LONGDON 


The vise shown herewith was designed by the writer to 
hold six studs of the type shown by the dot-and-dash lines 
at A. The operation to be performed was milling the flats 
on the stud heads. Referring to Figs. 1 and 2, B is the cast- 
iron base of the vise. The jaws, one of which is shown at CO, 
are T-shaped, and are made a snug sliding fit in a slot in the 
base. The jaws are held in position by plates D. They are 
a sliding fit on surface H#, Fig. 2, and have a clearance on 
surface F. All the jaws are tightened simultaneously by 
a movement of lever G, the pivoted end of which is provided 
with a cam, which engages the end surface of jaw H, Fig. 1. 

The end plate J acts as a stop which takes the thrust or 
clamping force exerted by the cam. The jaws are bored out 
to receive springs K. These springs expand the jaws when 


Machinery 


Plan View of Multiple-jaw Milling Vise 


quickly loaded and unloaded. The shields Q prevent an ex- 
cessive amount of chips from finding their way down into 
the chip space in the base of the fixture. By equipping a 
vise of the kind described in the foregoing with special 
jaws, it can be adapted for handling many different classes 
of milling’ and grinding work. 


SECTION X-x FIG, 14 
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Fig. 2. End View of Vise shown in Fig 1 
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Centerless Grinding Methods 


ENTERLESS grinding, as 
the name implies, is the 
grinding of cylindrical 

work without supporting it on 
centers in the usual way. In 
the Heim centerless grinding 
machine, on which the opera- 
tions described in this article are 
performed, this is accomplished 
by employing two abrasive 
wheels. One of these wheels ro- 
tates in contact with the work at 
a very slow speed and serves 
only to rotate the work and ad- 
vance it through the machine; 
the other wheel, located directly 
opposite it as shown in Fig. 2, 
does the grinding. It is possible 
to handle any plain cylindrical 
work without shoulders or tap- 
ers, but the best results are ob- 
tained on short cylindrical parts, 
such as rollers for roller bear- 
ings, wrist-pins, short shafts, and 
‘similar work of comparatively 
short lengths. 

Before describing some of the details regarding the work 
of the centerless grinder, the design of this class of machine, 
in so far as it departs from older principles of grinding 
will be briefly described. In Fig. 1, which is a view from 
the driving side of a Heim centerless grinder, built by the 
Ball & Roller Bearing Co., Danbury, Conn., it will be seen 
that the end of one of the two wheel shafts is considerably 
lower than the other shaft. This shaft A supports the feed 
or regulating wheel at the opposite side of the machine, , 
and it is inclined downward at a slight angle. This pro- 
vides for spinning the work to advance it along between 
the wheels. 

The work is loaded in a suitable support B, extending 
outward from the wheels, as illustrated in Fig. 2, and this 
support passes through the machine to the driving side. 


Each wheel is provided with a 
diamond dresser, which may 
be independently adjusted by 
means of a handwheel OC, Fig. 1, 
as the diameters of the wheels 
are decreased through constant 
wear and truing. In dressing 
the regulating wheel, which, on 
account of not doing the cutting, 
wears slowly and consequently 
requires little truing, the hand- 
wheel shown at the front of the 
machine in Fig. 5 is operated to 
release a friction clutch, thereby 
increasing the speed of the regu- 
lating wheel during the dressing 
operation. A graduated collar 
facilitates the setting of the 
wheel-truing device, and a lever 
arm or handwheel is used to 
pass the diamond over the face 
of the wheel by turning the gear 
segment D, Fig. 1, which engages 
a rack for this purpose. 

The normal operating speed of 
the grinding wheel is 1100 revo- 
lutions per minute, and this speed is constant, while the 
maximum speed employed for the regulating wheel is only 
28 revolutions per minute. The regulating wheel is driven 
from a cone pulley within the frame of the machine, so that 
three speeds are available, although for the majority of 
the work the maximum speed is employed. ‘The wheel speeds 
are calculated to give standard grinding speeds, and the 
changing of the regulating wheel speed is all that is neces- 
sary to give the correct grinding speed for work of different 
diameters and for roughing or finishing cuts. 

If the work is not too long, it is usually fed into the sup- 
port through a chute, as shown in the heading illustration, 
and for this class:of work it is desirable to employ two 
operators, owing to the rapidity with which these parts are 
passed between the revolving wheels. A compound hand- 


Fig. 1. Driving Side of Centerless Grinder, showing Grinding Wheel 
and Regulating Wheel Shafts and Wheel-truing Device 


Fig, 2, Operating Side of Machine, with Grinding and Regulating 
Wheels exposed—also showing Fixture for grinding Rods 
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wheel at the end of the machine, which may be seen by re- 
ferring to Fig. 5, is used to adjust the positions of the regulat- 
ing and grinding wheels relative to the work, by moving the 
slides on which the wheel-heads are mounted. During the 
operation of the machine a stream of coolant is directed 
down between the two wheels (see valve H, Fig. 2) directly 
on the revolving work. The work revolves clockwise, as 
indicated by the arrows in Fig. 3, so that the grinding grit 
passes down and is washed away. 


Types of Work-supports 


In order to describe the work-supports used, it is necessary 
first to broadly classify the work. Short cylindrical parts 
up to and including, say, 5 inches in length and 1% inches 
in diameter can be conveniently handled by feeding them 
through a chute into a support of the type shown in Fig. 4; 
the longer shafts up to possibly 3 feet in length must be 
passed through horizontally by hand. This is illustrated in 
Fig. 2, where the support for handling long work is shown 
attached to the machine. 

In general appearance, the work-supports are very similar. 
An inspection of Fig. 3 will show the construction and ad- 
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In the case of short cylindrical work, the fixture has no 
rolls, and is made similar to the central portion of the fix- 
ture for rods, but in. this case the steel strip has an angular 
face inclining toward the regulating wheel and extending 
above the support about 0.005 inch. The vertical support 
itself is not made of sections, like the rod fixture, but the 
strip mentioned is composed of small casehardened steel 
sections. This construction is a decided advantage, because 
when wear occurs, the worn sections can be replaced with- 
out disturbing the remainder of the support. The same 
wedge arrangement shown in Fig. 3 is used for raising or 
lowering the vertical support. Either type of fixture may 
be quickly attached to the side of the machine and adjusted 
to the diameter of work to be ground. 


Setting up the Machine 


In setting up the grinder, after the work-support has been 
attached, the necessary adjustments of the wedge are made 
to bring the work to the proper height. To do this, the 
bolts that clamp the vertical supports in position are 
loosened, and the wedge moved along. It will be noticed 
that the wedge A, Fig. 4, is. graduated to facilitate this set- 


SECTION OF FIXTURE 
ON LINE X-x 


Fig. 3. 


WORK- SUPPORTING PORTION OF FIXTURE 
FOR GRINDING RODS 


Diagrams showing Construction of Work-holding Fixtures for Centerless Grinding and Relation of Work to 


Regulating and Grinding Wheels 


justments incorporated in the fixtures for work of both 
classes. The two side members of these fixtures may be 
adjusted by means of the knurled screws shown on the 
sides, to give the proper opening for the diameter of work 
for which they are to be used. These side members have 
steel faces at the top on the inside, against which the work 
bears as it is fed through the machine. 

The position of the work is indicated in broken outline 
as it rests between the steel faces, supported from beneath: 
also the relative position of the grinding and regulating 
wheels, as well as the directions of rotation, are shown. 
The under support may be either a roll or a stationary 
straight steel piece, depending on the work. If the work 
is long, the fixture contains at least three supporting sec- 
tions. The middle section is located directly beneath the 
wheels and carries a steel strip A instead of rolls. These 
steel strips project slightly above their vertical support, and 
jn the case of small-diameter work, the strip may be quite 
narrow at the top and slightly concave. The two end sec- 
tions of the fixture carry rolls, the top surfaces of which 
are 0.003 inch above the strip A. The vertical supports 
for the rolls and for strip A are adjustable for height by 
means of a wedge member B. 


ting. Then the side members of the fixturé are brought 
together sufficiently by means of knurled screws on the 
sides, to permit the work to be passed through without 
obstruction. 

The operator next adjusts the handwheel at the end, as 
shown in Fig. 5, to bring the grinding wheel against the 
work, which has been pushed through the fixture. The 
grinding wheel forces the work against the left-hand face Q, 
Fig. 3, of the fixture, leaving a space between the work and 
the right-hand face of 0.003 inch in width. A feeler gage 
of this thickness is then passed between the work and the 
face of the fixture in the manner shown in Fig. 5. This is 
the allowance recommended so that the work will pass 
freely through the fixture. 

It may be necessary sometimes not only to adjust the 
sides ‘of the fixture, but also to move the vertical support 
sidewise slightly to bring it exactly central relative to the 
two wheels, but this is usually unnecessary after the fixture 
has once been set and clamped together. The work is next 
passed through by hand, and the regulating wheel brought 
into contact with it by turning the smaller of the two hand- 
wheels at the end. The machine is started and further 
adjustments made if necessary, to increase the contact 
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Fig. 4. Typical Cylindrical Work for the Centerless Grinder and 
Fixture used to guide Work of this Class 


between the work and the regulating wheel enough to feed 
the work along. 

When the regulating wheel has been set correctly, its 
face will extend in past face C, Fig. 3, about 0.003 inch. 
This amount, it will be remembered, is the same as that 
allowed for clearance between the work and the opposite 
face of the fixture in setting up. When the machine is set 
in this way, the work is ready to be ground and the operator 
need not make further adjustments until one cut has been 
taken on all the parts in a lot, at which time it is neces- 
sary to move the grinding wheel in for taking subsequent 
finishing cuts. Adjustment of the wheels is also necessary, 
of course, every time they are dressed. 


Grinding Type-bed Rollers for Printing Presses 


The Heim centerless grinders illustrated in this article 
are installed in the plant of the American Type Founders 
Co., Jersey City, manufacturer of Kelly printing presses. 
The rollers on which the type-bed of this press operates con- 
stitute a representative example of centerless grinding 
work. They are 1 inch in diameter, 114 inches long, and 
must be ground uniformly and without taper to within a 
tolerance of 0.0002 inch on the diameter. There are thirty- 
six of these bed rollers on a machine, nine 
in a row, and they must be as near the exact 
size specified as possible so that the bed will 
not bear unevenly on them. 

It is usual to allow about 0.006 inch on 
the diameter for grinding, and to employ 
three or possibly four cuts. In roughing, 
0.004 inch is removed, and on the second cut 
0.001 inch. The operator then examines his 
machine adjustments before taking the fin- 
ishing cut. In cases where some of the 
parts do not come within the requirements, 
it is sometimes necessary to take a light 
fourth cut. 7m 

These rollers were formerly ground be- 
tween centers at an average rate, for rough- 
ing and finishing, of 80 grinds per hour. 
When thus ground, centers had to be ma- 
chined in the ends and a driving hole drilled, 
all of which is unnecessary with centerless 
grinding. Work of this size and type can 
be fed into a chute and passed through a 
centerless grinding machine at the rate of 
about 45 per minute, which is 2700 per hour 
for each pass, or a production of over 600 
complete rollers an hour, allowing four 
passes per roller. 
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Finishing Rods by Centerless Grinding 


The gripper rods used on Kelly printing presses represent 
an example of long work which must be fed through the 
machine horizontally by hand. These rods are about 0.50 
per cent carbon steel and carry fingers for gripping the 
paper as it is passed over the press cylinder. The rods are 
shown in Fig. 2—one in the fixture and others on the shelf 
beneath it. They are 5 inch in diameter and about 25 
inches long, and an absolute measurement of 0.625 inch 
on the diameter is the standard in grinding them. The same 
amount of stock, 0.006 inch, is left for finishing as on the 
rollers, and the same number of cuts is usually required. 

A great deal more care must be exercised in performing 
the grinding operation on these rods than is necessary for 
the short rollers. In the first place, it has been found that 
irregularities on the work cannot be corrected by this method 
of grinding, and as a consequence the rods must be carefully 
straightened before each grinding operation, if a smaller 
tolerance than 0.002 inch is required. 

There is another limitation that must be considered in 
grinding long work by the centerless method, and that is 
its weight. It has been found, when grinding heavy shafts, 
considerably more than an inch in diameter, that the weight 
is greater than the regulating wheel can drive without 
causing the work to lift. In fact, it would seem that this 
class of work is rather beyond the scope of centerless grind- 
ing, at least in its present stage of development, although 
there has been some heavy work ground on this style of 
grinder, 2 to 3% inches in diameter and up to 39 inches 
long, using a fixture especially designed for this class of 
work. The production time for the gripper rods on a cylin- 
drical grinder was forty-five minutes, as compared with from 
fifteen to eighteen minutes apiece by centerless grinding, 
for rods 25 inches long. 

The speed and accuracy which can be obtained on rolls 
and similar work by centerless grinding constitute its chief 
advantage. The machines can be arranged for chute feed 
without difficulty, and a high production obtained. On the 
other hand, when long cylindrical parts are to be ground, 
it is necessary to take into consideration the extra work 
required between grinds in straightening, and the need of 
a helper, as well as a trained operator, for grinding this 
class of work. Although the production is high, even on rods 
and shafts, as compared with straight cylindrical grinding, 


Fig. 5. Setting up the Machine, using a Feeler Gage between the Work and One 
Face of the Fixture 
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the additional cost of a help- 
er, special fixtures, and 
straightening, detract some- 
what from the advantage of 
greater production. 

While it is customary in 
the plant referred to in this 
article to use a helper and an 
operator on all work, it is 
possible for one operator to 
attend to a machine alone, 
and under a favorable ar- 
rangement of machines to at- 
tend 'to two. The work of the 
helper is largely that of at- 
tending to the feeding while 
the operator, working from 
the opposite side, is gaging 
and clearing away the fast accumulating rollers and other 
parts fed to the machine from the chute, to prevent them 
from interfering with the flow of work and to safeguard 
them from injury in falling into a box or other receptacle. 


* * * 


ASSEMBLING GENEVA STOP-WHEEL 
MECHANISM 


In order to insure the proper operation of a Geneva 
stop-wheel mechanism, such as shown in the view at the 
left-hand side of the illustration, it is necessary that the 
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Fig. 1. Comparison between the Price of a Line of Machine 


Tools and the Price of General Commodities 


driving roller A be very accurately located on its arm. It 
is common practice for the draftsman to specify the distance 
between the centers of the arm hub B and the roller A in 
thousandths of an inch, and the shop man takes particular 
care to work closely to this dimension. When this method 
is employed, it is essential that an equal degree of accuracy 
be maintained in the center distance between the hub B of 
the arm and the shaft C on which the star wheel is mounted, 
since any error in this dimension would render useless the 
care taken in locating the ; 
roller on the arm. When jigs 1916 4917 
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finished stud, is then inserted 
in the arm #, an enlarged 
section of which is shown in 
the view at the right-hand 
side of the illustration. The. 
roll A is placed in position 
on the dummy stud before 
the arm is assembled on its 


Diagram illustrating Use of Dummy Stud in assembling Geneva Wheels 


19138 1919 1920 1921 


shaft. By turning the wheel 
and ‘the arm, and adjusting 
the stud D, so that the roller 
is brought into exact align- 
ment with the slot in the star 
wheel at its point of entrance, 
the position of the roller can 
be easily established. 

The arm # is next removed 
from its shaft and set up in 
a lathe chuck, using an indicator for centering the roller A, 
which is clamped to the arm by the dummy stud D. The 
dummy stud is next removed, and the hole in the arm rea- 
bored to fit the shank of the finished stud. Jem dae Dal, 
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PRICES OF MACHINE TOOLS AND COM- 
MODITIES COMPARED 


In order to show in a graphic manner the relation be- 
tween machine tool prices and the prices of general com- 
modities, the builder of a well-known line of machine tools 
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Fig, 2, Chart showing how a Line of Machine Tools increased 80 Per 
Cent in Price, as compared with 145 Per Cent for Commodities 
prepared the three charts shown herewith. In these charts 
the full lines show the price fluctuations in general com- 
modities, based on the wholesale prices as published by the 
United States Chamber of Commerce. These prices include 
the cost of clothing, farm products, house furnishings, ete. 
—hbriefly, the necessities of life. The dotted lines in each 
chart show the price of one specific line of machine tools 
built by this manufacturer. It will be seen that during 
the entire period of 1917, 1918, 1919, and 1920, when prices 
of other products mounted to 
such high levels, the prices 


are not used, time can be 


of machine tools were far be- 


saved by working to a nominal 


hind the cost of general mer- 


dimension for the center dis- 


chandise. It will also be seen 


tance between hub B and 


that at the end of 1922, the 


wheel shaft C, and then locat- 


average prices of machine 


ing the roller on its arm in 


tools were slightly below the 


the manner described in the 


average price level, as far a3 


following. 


the machines produced by 


The stud hole in the arm is 


this manufacturer were con- 


first located by scale measure- 


cerned, because one line of 


ment and bored 1/16 inch un- 
der size. A dummy stud, such 
as shown at D, having a shank 
4% inch smaller than the 


Fig. 3. Diagram showing how the Price of a Line of Machine Tools 
ran far behind the Average Level for Five Consecutive Years 


his product is ten points be- 
low the average, while the 
other two lines are only two 
points and four points above. 
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INDEXING MECHANISM FOR DIE- 
HOLDER 


The mechanism shown in the accompanying illustration 
is designed to provide a safe and positive means of indexing 
the die-holder of a three-station upsetting die used on a 
large punch press. The die is hand-actuated and of the 
circular progressive type. In operation, the workman 
simply inserts the blanks (not shown in the illustration) 
in the rotating die-holder A, and trips the press. The die 
is then indexed one space, another blank inserted, and the 
press tripped again; thus the press can be kept in continuous 
operation. The ram is equipped with two punches. The 
first punch performs the work, and the second punch simply 
serves to push the completed part through the die, which 
is left open at the bottom to permit the parts to drop into a 
tote box. 
that a piece is loaded into the locating die-holder, another 
_ piece upset and a third piece ejected, each time the press is 
tripped. 

As the work is of irregular shape and is required to be 
held to very close limits, it is obviously necessary that the 
die-holder be indexed accurately and locked firmly in each 
position. If this is not done, the punch will not be properly 
aligned with the die, and either the punch or the die will 
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be damaged or broken. Obviously it is also necessary to 
provide a safety device which will prevent the punch from 
being tripped at any time except when the die-holder is 
properly indexed and locked in place. 

In the illustration, the safety device is shown in the 
position occupied when the die-plate A is being rotated to 
the succeeding station. It will be noted that the part © is 


‘held out or away from the die-holder A by the cam B which 


is attached to the die-holder. The nose of part C is spheri- 
cal, and is kept in contact with cam B by means of spring D, 
so that the moment the end of cam B passes the spherical 
end of part C, the latter is forced in toward the die-holder, 
thus lifting the trigger portion g of part C out of engagement 
with the projecting corner of part £. 

Part # has a projecting tongue a (see sectional view), 
which permits tongue b on part F to descend a limited dis- 
tance. Now if part C is held away from the die-holder by 
cam B, the end g of part C will be held down, thus effectually 
locking part # so that its outer end cannot be moved down- 
ward. As the trip-rod M may be pulled down by means of 
a foot-pedal for about 114 inches before actually tripping the 
press, it will be evident that as long as part OC is held in 
the outward position by cam B, trip-rod M cannot descend 
far enough to trip the press, being prevented from so doing 


: | 
TOP VIEW OF Reeder tee 


a) 


ADA 
ih 


h 


by 


Se 


SECTION X-X 


Machinery 


Mechanism for indexing the Die-holder of a Three-station Upsetting Die 


726 


by contact of tongue b with tongue @. Cam B can be ad- 
justed to permit the spherical end of part C to travel in- 
ward toward the die-holder A at exactly the proper mo- 
ment, or a fraction of a second before plug G is brought 
in position opposite hole H. 

As the end of part C drops or rides off the end of cam B, 
spring D forces the end of part C toward the die-holder. 
This action lifts the latch g, thus permitting spring K to 
force plug G upward into the indexing hole H. The press 
is then tripped, and as lever F descends, the dog LZ will ride 
over the nose of part H. When lever F has moved down a 
certain distance, the nose of dog ZL snaps down under the 
tongue a, due to the fact that the fulcrum of levers # and F 
are at. different points. 
The opposite end of 
dog ZL is prevented 
from rising by a pin 
P, when a spring (not 
shown) on the end of 
the trip-rod M returns 
the latter member to 
its first position. This 
movement elevates 
lever F, thus raising 
the nose of part # and 
compressing spring A, 
as well as withdraw- 
ing the indexing plug 
G from the hole H. At 
the same time the 
spherical end of part 
C rides up on the 
beveled end of cam B 
and pushes g down- 
ward, so that the en- 
tire mechanism is 
locked in the original 
position shown in the 
illustration. 

A little experiment- 
ing was necessary at 
first to determine the 
size of spring K which 
would maintain the 
proper balance with 
the trip-rod spring of 
the machine, but hav- 
ing solved this prob- 
lem satisfactorily the mechanism gave excellent results. 

Wek: 
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NOTCHING AND CUTTING-OFF DIE 


When a worn out die is to be replaced, any weaknesses 
that have developed in use should be carefully considered 
and an effort made to eliminate them from the new die. 
The piece shown at A in the illustration was at first pro- 
duced on a follow-die designed to pierce and blank the 
piece from the strip stock. The strip stock in this case was 
a little wider than the work. The whole die was composed 
of one block of steel and was rather expensive to make. The 
new die was designed to cut the pieces from strip stock the 
same width as the finished piece. This reduced the amount 
of scrap or waste, and eliminated one of the objectionable 
features of the follow-die. The construction of the new die 
will be understood from the following: 

Referring to the illustration, the die-shoe B is Proored or 
slotted to receive the die C. This die is held in place by 
means of the three screws D and the two dies # and F, which 
are of the bushing type. The dies H and F are set into the 
die-shoe, and thus serve as dowel-pins as well as dies. The 
notched openings in die OC were made with a milling cutter, 
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Die for notching, piercing and cutting off Piece shown at, A 
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and the necessary clearances filed by hand. The die after 
being hardened was rounded off at G by grinding, to give the 
teeth produced on the part a slight curl that is completed in 
another operation. 

The strip stock is a loose fit in the slot milled in the 
stripper plate H, and the thrust imposed on the notching and 
shearing cutters is taken up by the stripper plate. The spring 
stops J and K are set in slots in the stripper plate. The 
machine-steel punch-holder LZ is provided with a punch-plate: 
M in which the punches O and P are held. To prevent the 
punches from pulling out of plate M, the ends are headed over 
in the usual manner. The piercing punches Q are made of 
drill rod and are fitted and riveted into punch-holders R, 


which also have 
pre-. 
vent them from being ) 


shoulders’ that 
pulled out of plate M. 
A shear blade S, at- 
tached to the end of 
the punch-holder as 
shown,. cuts off the 
pierced and notched 
pieces. 

In operation, the 
stock, which comes in 
10-foot lengths, is fed 
into the die by hand 
until it comes up 
against the stop J. 
The press is’ then 
tripped, and on the 


ram, the two punches 
seen at Q pierce two 
holes, and the punch 
O notches the side of 
the stock. On - the 
same stroke, punch 
P entering die open- 
ing U, notches or 
rounds the end of the 
stock. Upon the com- 
pletion of the first 
stroke, the operator 
pulls back stop J, so 
that the stock can be 
fed up to stop K. The 
second set of notches 
and holes is then punched. Stop J now acts as a friction 
shoe, pressing the stock up against one side of the slot in 
the stripper. 

Stop J is of the snap type, so that by pushing on the stock, 
the latter can be fed along to the third position, where stop 
kK will snap into notch 7 previously produced by punch P. 
Here the third set of notches and holes is punched in the 
stock, as indicated by the dotted lines V in the view at the 
lower right-hand corner of the illustration, and the first 
complete piece A is sheared off. After the stock is started 
in the die, the press is run continuously at a speed of 90 
revolutions per minute. The scrap or punchings cut out by 
punches O, P, and Q, pass down through the die to a scrap 
box, while the sheared off pieces slide down the chute at 
the back of the press. 

Brooklyn, N. Y. 
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ADJUSTABLE HOLLOW-MILL 


Several adjustable hollow-mills of the design shown in 
Fig. 1 have been in use for the last four years in the shop 
where the writer is employed. These tools are used for 
turning work up to % inch in diameter. By making the 
tool with a tapered shank in place of the straight shank 


down stroke of the. 
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Fig. 1. Half-sectional View of Hollow-mill 


shown, the hollow-mill can be used in a drill press. 
suitable for turning steel, brass, or gray iron parts. 

The body A is made of soft steel. It has four %-inch 
slots milled in the head end, which receive the blades, one 
of which is shown at B. The blades are made of high-speed 
steel, and are hardened and ground. They are rounded 
on one side where they bear against the collar D. Lock- 
nut C, when tightened against collar D, locks the blades B 
in position. The adjusting nut # which bears against 
washer F is employed in setting the blades for turning the 
work to the desired size. As all four blades rest on 
washer F,, they are adjusted simultaneously. A spanner 
wrench is used to adjust the nuts C and #. The collar D, 
as well as nuts C and ZH, are made of soft steel, and are pack- 
hardened and ground. The washer F is also carefully hard- 


Ltrs 


-ened and ground. 


A piece of screw machine stock, turned down to the exact 
size required, is used as a gage in setting the cutters. When 


nut # has been adjusted until all four blades are in contact. 


with the piece of stock used as a gage, the spanner wrench 
is employed to tighten lock-nut C. The tool is then ready 
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Fig. 2. Fixture used in sharpening Hollow-mill Blades on a 


Surface Grinder 


for a trial cut. The cutting edges of the blades are ground 
on a surface grinder by the use of the fixture shown in 


Fig. 2, which is held on a magnetic chuck. 


Frankfort, Ind. ELsto PARK 


CLAMP FOR WORK-HOLDING FIXTURE! 


A powerful clamping device designed for use on work- 
holding fixtures is shown in the accompanying illustration. 
It can be operated with one hand and is particularly well 
adapted for use on drilling and milling fixtures, but may be 
used on almost any type of fixture. Referring to the illus- 
tration, A is a clamping block against which pin B operates 
when screw C is brought in contact with it by swinging 
handle D into the position shown. Screw C is mounted in 
a threaded block #. Nut F is tightened against block H in 
order to lock handle D securely in position after it is prop- 
erly adjusted. Block E is supported by two links G and H, 
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which, in turn, are held to the frame of the fixture J by 
means of a bolt K. It will be evident that the links G and 
H can be pivoted on stud K. The threaded block #, which 
is fastened to links G and H by screws L and M, is also free 
to pivot on these links. 

Assuming that the handle lies against the side of the 
fixture at approximately right angles to the position shown 
in the plan view, the required clamping action is obtained 
by pulling handle D over to the position shown. In doing 
this, the end of the screw at X is brought in contact with 
pin B, so that center Z serves as a fulcrum point. This 
wedges pin B tightly against block A, which, in turn, clamps 
the work in place. Two springs N and P, in combination 
with screws, serve to pull block A away from the work when 


Machinery 


Clamping Device for Work-holding Fixtures 


handle D is moved to release pin B. It will be observed 
that the frame J is cut out to allow the link H to swing 
around. Two of these clamping devices may be conveni- 
ently placed on the fixture so that the operator can grip one 
clamping handle in each hand. F. SERVER 


DRAWING AN ELLIPSE 


When instruments designed for drawing accurate ellipses 
are not available, the draftsman usually resorts to the well- 
known “concentric circle’ method. In many instances, how- 
ever, only a close approximation of the true ellipse is re- 
quired. Various short-cut methods have been devised for 
use in such cases, but the writer believes that the one here 
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described is more accurate and quicker than the majority 
of those in general use. 

Referring to the accompanying illustration, let it be 
required to draw an ellipse having a major axis equal to 
AF and a minor axis equal to BH. From point A on the 
major axis, draw a line upward at an angle of 60 degrees, 
as indicated, and from point B on the minor axis draw a 
line downward at an angle of 15 degrees which will intersect 
the line drawn from A at point 0. Now with A as a center 
and distance AC as a radius, draw an arc which cuts the 
major axis at D. Using point D as a center and taking r 
equal to AO as a radius, draw the half end of the ellipse 
which extends from point A to C. Repeat this operation for 
end F, where point G corresponds to point C. 

Next with B as a center, mark off distance BE =FD on 
the minor axis. Now using 2 as a center and R=FD as a 
radius, draw an are which will connect points G and C. 
This completes the half side of the ellipse. The other side 
of the ellipse AHF is completed in the same manner. [For 
other methods of drawing an ellipse see page 258 of 
MACHINERY’sS book ‘Mechanical Drawing’—EbiTor.] 

Bridgeport, Conn. ArtHuuR H. PONELEIT 
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GAS-HEATED SOLDERING IRON 


The gas-heated soldering iron shown in the accompanying 
illustration has given excellent results in a large factory 
engaged in the manufacture of electric washing machines. 
A soldering iron of this type is economical as regards fuel 
consumption, because it serves as a pre-heater and soldering 
It is well known that solder will not run freely unless 
applied to a heated surface. The necessary pre-heating 
can be readily done with a gas-heated soldering iron. The 
ola method was to employ two soldering irons, one for 
preheating and the other for spreading or running the 
solder. This was rather inconvenient, however, as it neces- 
sitated frequent changing of irons. 

With a gas-heated soldering iron of the type described, 
the necessity of changing soldering irons is eliminated; 
this not only means a saving of time, but also insures a 
uniformly soldered joint, as the joint, regardless of its length, 
can be soldéred with one sweep of the iron. The expense 
involved in making a soldering iron of this type is very low, 


iron. 
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Easily Constructed Gas-heated Soldering Iron 


in comparison with the time and labor that it will save. 
The parts required to make up an outfit such as shown can 
be purchased at almost any hardware store. 

Part A is the end of a %-inch gas blower or torch, which 
is provided with inlets for the gas and air pipes. Part B 
is a 114-inch iron pipe cap, part C a 1%4- by 3-inch iron 
pipe nipple, and part D a 14-inch pipe coupling. A piece of 
1-inch round copper bar Z#, forged or machined to a point 
as shown, serves as the soldering iron. The shape of the 
point may be varied to meet requirements. Four %- by %4- 
inch set screws F are required to hold the bar # in place. 
About 20 feet of rubber hose to fit the torch connections is 
required, 10 feet being used for the gas line and 10 feet for 
the air line. Before assembling the parts, a hole is drilled 
in the pipe cap B to fit the torch A. After this is done, parts 
A and B are brazed together. The next step is to drill and 
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tap four holes in coupling D to receive the 
screws F'. 

After the torch has been assembled and connections made 
to the gas and air lines, the outfit is ready for use. In 
setting up, the best results can be obtained by running or 
dropping the pipes from overhead gas and air lines and 
providing an ordinary hook on which to hang the outfit 
when it is net in use. This hook should be located high 
eneugh above the floor to clear the workman’s head. 

Cicero, Ill. JOHN J. BORKENHAGEN 


IMPROVING CORE-BOX CONSTRUCTION 


Recently the writer’s attention was directed by the fore- 
man coremaker to a mistake in the construction of a core- 
box. The foreman explained why it was necessary to make 
alterations in the core-box before a core could be made. 
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Core-box made with Loose Arms 


He also explained the use of ‘white sand” in the production 
of the core. The core-box, as originally constructed, is 
shown in the accompanying illustration. The hub was fast- 
ened to the bottom of the core-box, and the four arms were 
located by means of slots cut in the hub and the rim, but 
were left loose in the pattern. Evidently the patternmaker 
believed that this construction would permit the arms to be 
withdrawn easily from the core one at a time. However, 
he overlooked the fact that in fastening %-inch wooden 
fillets to the rim and hub ends of the arms, it became 
impossible to withdraw the arms from the tamped-in core. 
Before the core could be made, the eight fillets at the rim 
ends of the arms had to be removed. The use of fillets in 
such a manner that they prevent the withdrawal of loose 
pieces is a mistake often made by the apprentice pattern- 
maker. 

The rounding of the corners, for which the fillets were 
provided, was easily accomplished by the molder. It might 
be stated here that time is often wasted in putting in fillets 
on patterns and core+boxes, when only a few castings are 
needed, as the rounding of corners can be easily done by 
the molder. A better method of constructing the core-box 
would have been to make the hub and arms-as one unit, 
and a loose fit in the box, so that the unit could be easily 
drawn from the molding sand. 

The core-box is so constructed that the sections of the 
core between the arms will be connected by a layer of mold- 
ing sand, % inch thick. In order to prevent this thin 
section, as well as the sand forming the sides of the core 
slots from breaking or falling down when the core is rolled 
over on the core drying plate, the molder poured ‘white 
sand” (not molding sand) into the arm slots up to the 
top of the core. The “white sand” served to support the 
molding sand and was easily removed after the core had 
been properly baked. 


Kenosha, Wis. M. E. DuGean 
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Shop and Drafting-room Kinks 


BROACHING KINK 


The little kink described in the following was employed 
to advantage in broaching small square holes in a lot of 
¥-inch shafts. The work consists of driving a short finish- 
ing broach A through the drilled hole in shaft B with a ham- 
mer. As the broach 
cuts for nearly its full 
length, it was neces- 
sary to use a punch 
when the top of the 
broach was flush with 
the work. The shafts 
were supported in V- 
blocks held in a vise. 

In order to prevent 
the broach from fall- 
ing to the floor when 
driven through the 
work, a ring 0, made 
from a short piece of 
tubing, and a piece of sheet metal D were arranged 
as shown. A hole was drilled in the ring C and the sheet- 
metal piece D so that when the broach was driven through 
the shaft it would fall into the hole in piece D, but would 
be prevented from falling to the floor by the lower part of 
the ring ©. The sheet-metal piece D was secured to ring 
C by solder. 

Rosemount, Montreal, Canada 
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Method of preventing Broach from falling 
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ADJUSTING SCREWS FOR UNIVERSAL 
CHUCK JAWS 


Trouble is sometimes experienced in making the jaws of a 
universal chuck center the work properly, due to wear of 
both the jaw and the scroll plate. Shimming with paper 
and thin steel is a very unsatisfactory method of eliminating 
the trouble. Paper shims are quickly cut through by the 
chuck jaws and steel shims of*the right thickness are seldom 
available. The difficulty can be overcome, however, by the 
use of jaws equipped with tapered screws, as shown in the 
accompanying illustration. Arranged in this way, the jaws 
have a sufficient range of adjustment to permit the work to 
be properly trued up. 

The process of equipping the jaws with adjusting screws 
consists of drilling two holes A and B in the front end of 
each jaw. Hole A provides the spring tension required to 
hold the adjusting screw in position, and hole B receives 
the tapered adjusting’ screw C. After the adjusting screw 
hole has been drilled and tapped, it is cut through as shown 
in the view at the extreme left-hand side of the illustration. 


Jaws of Universal Chuck provided with Individual Adjustment 


The adjusting screw should be taper-threaded on a lathe to 
the same taper as that of the tap. Care must be taken to 
have the adjusting screws located on the rear or driving 
sides of the jaws, as shown. After the jaws have been 
properly machined for the adjusting screws, they should be 
hardened. The adjustment required is only a few thou- 
sandths of an inch at the most, and this is readily obtainable 
by adjusting the screws in the three individual jaws. 
Allentown, Pa. JOE V. RomIG 


TUMBLING BARREL FOR SMALL PARTS 


In small jobbing shops, the use of a tumbling barrel 
would frequently effect a saving in the time required for 
polishing parts that are ordinarily buffed. However, in 
many cases, the number of such parts produced is not suffi- 
ciently great to warrant the purchase of a regular tumbling 
barrel, 

A small tumbling barrel that has been used with success 
under such conditions is shown in the accompanying illus- 
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Tumbling Barrel for Small Parts 


tration. It consists of a cast-iron body with a removable 
gheet-steel lid secured by thumb-screws. This barrel is 
mounted on a short cold-rolled steel shaft which is bent at 
an angle of about 30 degrees with the axis of the body. In 
use, the end of the shaft is held in an ordinary lathe chuck. 
The parts to be tumbled are placed in the body together 
with the polishing material, which may consist of steel balls, 
sawdust, scraps of leather, emery, or some other polishing 
agent, and the lid is clamped in position by the wing-nuts. 
By running the lathe at a slow speed, the parts may be 
given a fine polish. NE dae se. 


SETTING SPIRIT LEVEL GLASS 


A simple method of setting a spirit level glass is to use 
a small piece of putty to support each end temporarily. The 
plastic putty can be made to hold the glass in the required 
position, it being an easy matter to depress either end so 
that it will be parallel or level with the working surface 
of the leveling bar. When properly leveled up in this way 
plaster-of-paris is poured around the supporting ends of 
the glass and allowed to set. The glass will then be held 
permanently in place. 


Rochester, N. Y. J. H. BEEBEE 
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Questions and Answers 


ROYALTIES PAID BY MANUFACTURERS 
OF PATENTED ARTICLES 


H. E. W.—What is the customary royalty paid by manufac- 
turers for the privilege of manufacturing and marketing 
patented mechanical devices? 


A.—The royalty may be either a certain percentage of the 
selling price or a certain fixed amount for each article manu- 
factured, but the amount varies in almost every case be- 
cause of the endless variety of conditions that affect royal- 
ties. According to a prominent patent attorney, it is not 
feasible to give general figures, and a royalty which is too 
high in one case may be entirely too low in another. For 
instance, when the manufacturer must invest in new equip- 
ment, and when the cost of selling a product is likely to be 
high, it is apparent that the manufacturer should have a 
larger royalty than would be required if the risk assumed 
were less. Because of these variable factors, 5 per cent 
royalty might be fair to both patentee and manufacturer 
under given conditions, and too low under other conditions. 
In other words, it is not feasible to establish the royalty by 
considering what someone else has done, but rather to es- 
tablish it on a business basis, considering the facts covering 
the particular case under consideration. 


PROBLEM IN GAGE DESIGN 


B. A. H.—In designing the gage shown in Fig. 1, a mathe- 
matical problem is involved in determining the distance az, 
which gives the location of the line of intersection of the 
spherical and conical surfaces. How can distance «x be 
found? 


ANSWERED BY WILLIAM W. JOHNSON, CLEVELAND, OHIO 
With the values given in Fig. 1 substituted in Fig. 2 for 
a, b, r, and H+ D, the distance x can be found as follows: 


a 1 7 at 
Tan #=— => — + — = — = 0.14285 
b ory BY uf 


and 
# = 8 degrees 7 minutes 48 seconds 
Then 
Angle D= 30 degrees — H = 21 deg. 52 min. 12 sec. 
5V2 
c= V+ 0?=V (1/82)? + (7/32)? = 
32 
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Fig. 1. Gage having Spherical Surface involving Mathematical 
Calculations 

From the right triangle ACM, we find ACO =2 (a+ 2), 
since the side AC is twice the length of the side opposite 
the 30-degree angle. 

In the oblique-angled triangle ACB, we have given two 
sides and the angle opposite the shorter side, to find the 
remaining side AC. 


From trigonometry, 


csin D r sin (X—D) 


Sin eke— and 2(a+a)= 


r sin D 
Substituting the known values, we find 
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Fig. 2. Diagram used in the Solution of the Gage Problem 

5 V 2sin 21 deg. 52 min. 12 sec. 
Sin X = ——_________L____ —. 0.65847 
4 


Then 
X = 41 deg. 11 min. 7 sec. and (X—D) = 19 deg. 18 min. 55 sec 
sin 19 deg. 18 min. 55 sec. 


2(a+2)= = 0.11099 
8 X sin 21 deg. 52 min. 12 sec. 
and 
0.11099 — 2a 
2 —————_- = 0.0555 — a 
2 


2 = 0.0555 — 0.03125 — 0.0243 inch 


QUESTIONS RELATIVE TO TRADEMARKS 


I. C. M. Corp.—What is the Government charge for filing 
an application for a trademark, and for what length of time 
is a trademark granted? Does a registration in the United 
States give any protection in foreign countries, or is it 
necessary to register the trademark in each country with 
which a concern does business and desires protection? . 


ANSWERED BY GLENN B. HARRIS, YONKERS, N. Y. 


The government fee on filing each application for a trade- 
mark is $10, and the term for which a trademark is regis- 
tered is twenty years, unless it has been previously regis- 
tered in a foreign country. In such a case, the term expires. 
with the foreign registration, provided the latter has a 
shorter period than twenty years torun. A trademark may 
be extended indefinitely for periods of twenty years each, 
upon making proper application and paying a fee of $10 for 
each renewal. 

Registration in the United States affords no protection 
in foreign countries, but under a convention adopted for 
the establishment of an International Bureau, at Havana 
to carry into effect regulations for the protection of trade- 
marks, the Commissioner of Patents communicates to this 
bureau the trademark sought to be protected. The fee is $5 
to the United States Government and $50 to the Interna- 
tional Bureau. As this protection is almost universal, it 
would seem advisable for those employing trademarks in 
their commerce with foreign countries to take advantage of 
it. There is an unscrupulous class ever on the lookout to 
pirate trademarks, and when trademarks have been regis- 
tered even though wrongfully, the rightful owner loses all 
rights or can only regain them at considerable expense. 
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LAYING OUT A PATTERN FOR A FIVE- 
PIECE ELBOW 


By F. WEBSTER 


The procedure followed in laying out the pattern for a 
five-piece 90-degree sheet-metal elbow is described in the 
following: The diameter of the elbow is 54 inches and the 
metal used is 14 inch thick. With this type of elbow it is 
necessary that the sections be tapered so as to form slip 
joints. This necessitates the crimping or forming of the 
ends of the sections so as to conform with the angle at the 
joints. It will be evident that an elbow of this kind should 
be laid out in eight segments of 11%, degrees each. 

The first step in making the lay-out is to draw an are 
Y-Y to represent the center line of the elbow. The cross- 
section outlines at the ends of the elbow and at the middle 
of the three large 
sections, as taken on 
line X-X for in- 
stance, are true cir- 
cles, while those at 
the joints are ellip- 
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In order to determine the amount of camber on the pat- 
tern for the conical surface, which has a very slight taper, 
a line OS is drawn perpendicular to the line AB from center 
O. |The angle SOF is then bisected by line OV. The dimen- 
sion VH represents the camber which is to be laid off oa 
the center line, as indicated by OX. A curve is then drawn 
through the points H, X, and F, thus forming the edge of 
the pattern, which corresponds to a section on line HF of 
the upper view. : 

The lines TK and EF of the lower view are next divided 
into eight equal parts, as shown by the dotted radial lines. 
Points are then located on each of these radial lines at a 
distance from curve HXF equal to the dimension JH. 
Through these points is drawn the upper camber curve ILK. 
The resulting pattern ILKFXE is that required for the part 
of the elbow represented by the section TKFEH in the upper 
view. In _ addition 
to this pattern, it is 
necessary to add the 
extensions represent- 
ed by the triangles 
AHF and BIK. as 


tical. The taper of 
the sections should 
be such that, when 


shown in the upper 
view. 
The next step in 


taken with the diam. _ 
eter of 54 inches at 
the middle, the out- 
side diameter of the 


small end will be 
equal to the inside 
diameter of the large 
end. 

In order to lay 
out the pattern for 
the sections, it is 
necessary to use a 


number of construc- 
tion lines. The con- 
struction lines are 
applied to the por- 


the construction is 
to draw semicircles 
on each end (IK and 
HF) of the taper sec- 
tion IK FE, in the up- 
per view, as shown, 
and divide each of 
these semicircles in- 
to eight parts. Then 
draw horizontal lines 
through these eight 
division points at 
right angles to the 
vertical center line 
of the semicircles. 
Where these division 


tion of a cone that 


lines cross lines rep- 


is formed by the out- 
lines of one of the 


resenting the joints 
BK and AF, draw 


sections, as shown 
in the accompanying 
illustration. The line 
HJ represents the 
diameter at the cir. 
cular end of the 
elbow, and the line 
IK represents the diameter as measured at point K at the 
inside or small end of the joint. The line HF is a construc- 
tion line drawn parallel to line ZK from point F, and rep- 
resents the diameter at the large end of the tapered sec- 
tion HIKF. The first step consists of developing the pattern 
for this section. The extensions that form the sections 
represented by AHF and BIK are then developed as addi- 
tions to the pattern for the section HIKF. 

In laying out the pattern for the latter section, first draw 
the line IK on the pattern plate, as shown in the lower view, 
making this line equal in length to one-half the circum- 
ference of the outside of the section at the small end. As 
the sides of this section are symmetrical, it is only neces- 
sary to lay out the pattern for one-half of the section. The 
length of the line 7K, as shown in the lower view, is equal 
to (54 * 3.1416) ~ 2, and the length of the line HF is equal 
to (541% X 3.1416) +2. These equations give the semi- 
circumference at the small and large ends, respectively, of 
the section IKFE. The distance NO between the lines IK 
and EF is made equal to the distance between the lines of 
the section. The end lines JE and KF are next drawn in, 
after which the camber lines are developed. 


Development of a Pattern for a Five-piece Elbow 


Jines to meet the 
lines CF and KD. 
Finally, lay off on 
the pattern in the 
lower view, the ex- 
tension IBDK, and 
the extension HACF. 
Next make distance ab equal to distance r, distance cd equal 
to s, etc. Likewise, make ef equal to q, gh equal to 7, ete. 
Then draw the curves BK and AF in the pattern lay-out. 
The pattern for a complete half section is represented by 
the lay-out ABKF in the lower view. The pattern for an 
end section is represented by the part of the full section 
pattern enclosed by the lines AUWF. The amount required 
for lap at the joints must, of course, be added to the pattern 
lay-out thus obtained. 

The pattern curves are usually shown to a very small 
scale in printed illustrations. Hence, they are consider- 
ably distorted from their true form at the working size. 
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Complete electrification of the Swiss Federal State Raii- 
ways has been decided upon by the Swiss Government. 
Present plans call for the completion of this electrification 
by 1928. The cost will involve an expenditure of from 
75,000,000 to 80,000,000 francs annually until the electrifi- 
cation is completed. Switzerland, being only about the 
size of Massachusetts, the total length of the railroads in- 
volved is but 1000 miles. 
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The Machine-building Industries 


the machine tool industry during the past month. As 

a whole, the industry is booking orders averaging from 
40 to 50 per cent of capacity. Some of the larger and best 
known plants building standard lines of machine tools oper- 
ate at about 60 per cent capacity, and a few of the plants 
engaged in building special types are having all the busi- 
ness they can handle. In a few instances plant operation 
is limited not by lack of prospective business but by a 
scarcity of skilled labor. 

Radial drilling machines and planers have been in greater 
demand of late than most other types of standard tools, 
although lathes also find a steady market. Several price ad- 
vances have been made, and as long as buyers expect as 
much free engineering service as they do at present, coupled 
with higher labor and material costs, further price advances 
may be expected. One prominent machine tool builder 
states that with the amount of free engineering service de- 
manded by some of the machine tool buyers—service that 
should be paid for as a separate and distinct item—prices of 
machine tools must continue to advance. This service, he 
finds, is a more important item in increasing costs than 
either increased material or labor charges. Among more 
recent price advances ‘is a line of open-side planers which has 
been increased 10 per cent; a line of grinding machines in 
which price increases vary from 10 to 40 per cent, according 
to size and type of machine; and a well-known make of 
milling machines that has advanced 10 per cent. 

The demand for heavy power presses is good, and one of 
the leading makers states that his output is limited only by 
the available supply of labor. The pressed-steel shops in 
the Detroit and Toledo districts are fully occupied, one plant 
in which 60 per cent of the output is for automobile purposes 
and 40 per cent for general industrial purposes, employing 
a night force to take care of the constantly increasing 
volume of business. 

In the gear-cutting shops, 100 per cent activity is in evi- 
dence wherever automobile gears are produced. Jobbing 
shops in the Philadelphia, Pittsburg, and Cleveland districts 
are operating at about 75 to 100 per cent of capacity, gears 
being in demand for practically all industrial fields, steel 
mills, mines, paper mills, electric railway cars, and grain 
elevators. The demand for tractor gears, for which some 
of the gear-cutting shops are well equipped, is still very 
small. : 


es has been no important change in conditions in 


The Small Tool Industry 


The volume of sales in the small tool field is increasing at 
a steady pace and may be considered close to what may now 
be called ‘normal.’ The moderate price increases in small 
tools merely bring the price levels for products in this field 
more nearly up to par with prices for other commodities. 

The demand for cutters, reamers and gear hobs keeps many 
of the plants in these fields fully occupied. The market for 
broaches is fair, with an increasing demand for broaching 
machines. Several hacksaw manufacturers state that their 
plants are fully occupied. There has been a slight increase 
in hacksaw prices, but they are still low compared with 
other metal products. Production methods in the manu- 
facture of hacksaws have, however, been considerably im- 
proved in many instances, enabling manufacturers to sell 
at a price that is not far above the pre-war level. The de- 
mand for hacksaw machinery and power cutting-off machines 
is stated by various makers to vary from 50 to 100 per cent 
of normal. The volume of business in pneumatic tools is 


greater than before the war, but as the facilities for manu- 
facturing these tools were enormously increased during the 
war, manufacturers in this field are still far from capacity 
output. 

The Iron and Steel Industry 


Production in the iron and steel field has now reached 
over 93 per cent of the theoretical capacity, but as a matter 
of fact, this is about as high a rate of output as the industry 
has ever been able to attain. The present output is limited 
only by the labor supply, and conditions in the steel market 
are now much the same as in 1920 just before the unpre- 
cedented rise in prices took place. The accumulated orders 
mount higher week by week, as shipments fall behind demand, 
Decided price advances have been made in spite of the fact 
that costs are reduced by the present activity in production. 
It is believed that those who control prices in the iron 
and steel field will not permit basic prices to go any higher, 
lest there should be a recurrence of the experience in 1920; 
but premiums for immediate delivery are beginning to be 
more common, and the scarcity of steel is felt in some 
localities. The rise in prices, instead of discouraging buyers, 
has brought them into the market. 

Highteen additional blast furnaces were being blown in 
during March, tube and rail mills are fully occupied, and 
the exports of iron and steel products is beginning to in- 
crease. March broke all pig iron production records with 
an output of over 3,521,000 tons, passing the peak production 
reached during the war—in October, 1916. On April 1, 
altogether 293 blast furnaces were in action, producing 
nearly 3000 tons of pig iron a day in excess of the highest 
average peak production during the war. The great activity 
in the iron and steel field is also indicated by the demand 
for electric furnaces in both steel mills and foundries, and 
for heat-treating purposes. 


The Automobile Industry 


The production of automobiles is increasing. While com- 
plete figures are not yet available for the month of March, 
figures for February show that in spite of the shorter month 
the total number of cars produced was the largest in the 
history of the automobile industry with the exception of 
June, 1922. The number of cars produced per working day 
was greater than ever before, aggregating over 11,000. From 
March 1, 1922, until February 28, 1923, 2,600,000 passenger 
cars were produced, representing an average of 317,000 per 
month, or 40 per cent above the 1920 monthly average, 
which was the high peak up to that time. The output of 
the trucks averaged 21,000 per month. The total February 
production was 271,000 cars, the production of Ford cars 
being nearly one-half of this, or 130,000 cars. 

The higher priced cars are now in greater demand than 
they were last year. The Pierce-Arrow Motor Car Co. 
announces that the sales this year have been over 225 per 
cent greater than for the corresponding period a year ago. 
If the present demand is maintained, the sales of this com- 
pany’s cars will exceed that of any previous year. 

Some of the automobile manufacturers are hampered in 
their output by the steel shortage, and may have to curtail 
production because of the longer deliveries now prevailing. 
On the whole, the industry is more conservative than in 
1920, and materials, tools, and equipment are ordered only 
as they are definitely needed to take care of present produc- 
tion, while in 1920 orders were placed in anticipation of 
future production that never materialized. 
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New Machinery and Tools 


The Complete Monthly Record of New Metal-working Machinery 


Cincinnati Simplified Gear-hobbing Machine. Cincinnati Gear 
Cutting Machine Co., Elam St. and Garrard Ave., Cincinnati, 
ELAR ene hehe acer ess a) Mein eseycr es he) caafcdels cs 1m) wleteiat eupnsei's! o's, oe. 0! 733 

Gardner Automatic Double-disk Grinding Machine. Gardner 
Machine Co., 414 E. Gardner St., Beloit, Wis............ 735 

American Spur Gear Grinding Machine. American Gear Grinder 
WoeGoe se BensOmeot., DWetrOlts CIMICN's aielleiaieiols cso abeieie dc) sspe.c's WB 

American Vertical Broaching Press. American Broach & Machine 
OATH EAD DOR MICE tatetagmle clsie cialis Gieisie relate sth )s sletstansiic « ae santas 

Hanna 150-Ton Pneumatic Riveter. Hanna Engineering Works, 
TOan MIGLODMA Ve. CDICAL Os TAL sc. crate acetals levels statete a cieietele isle saree 739 

Coats Universal Angle-plate. Coats Machine Tool Co., Inc., 112 
VECLOD Hn Sue NG We COD Rat Ot Wicnie erste ete etererere Sieusie, ste s Suerverece's 739 

Churchill Cylinder Grinding Machines. Churchill Machine Tool 
Gowuta., cuanchesters: Hngland sonic «> 2 mse8 a ele os iineiale ss os 740 

Mueller Oil-grooving Attachment. Mueller Machine Tool Co., 
RANCITNGEE. (OHIO | toe es chic seus ce mc ee ale Bio talon aiekesreltetel ave 6 csv aie 741 

Yale Roller-bearing Trolley. Yale & Towne Mfg. Co., Stamford, 
SONI Ms ercietenstals iavcic.c See eAS io as ae aiorerenal ciel ap cteanene cadens, eacelie/ duel ats) &,6y9 se 741 

Gallmeyer & Livingston'Drill Grinders. Gallmeyer & Livingston 
Co., 14 Campau Ave., N. W., Grand Rapids, Mich.......... 742 

Danly Standard Die Set. Danly Machine Specialties, Inc., 4911 
mncolme Aves Chicago, Ills 6515 02. Sis bales olets ss chalels ois sleretete 742 


Grant Rotary Vibrating Riveter. Grant Mfg. & Machine Co., 


Ne Wie Station, Dridgeport.s Conn: cite ratemaricl cies sets 742 
Oliver-Motor-driven Band Saw. Oliver Machinery Co., Grand 
Rapids, e MMICH y narct-snerts, ccsde Wats chen: oat cease een Cita enaera ed 743 
Dumore Utility Tool and Improved Drill. Wisconsin Electric Co., 
2559 LOtnY Sts, RACINE ei WAS. cient alere. cote elt streets eae ue 743 
Myers Small-size Engine Lathe. Myers Machine Tool Corpora- 
tion, ACalumbia, PF Beers cone oneistenel ciel etaaie s Saisie oi ole ae arate 743 
Forbes & Myers Tool Grinder. Forbes & Myers, 178 Union St., 
IWORCES TSR a MS Ss Saree creetstetatete een otal tete ue clever tions severely «ae diame 744 
Superior Vertical-spindle Drilling Machine. Superior Machine Tool 
COICO KOMI Os BEN Cs ureter one etener oe ot coin ohne Oe ahokas Shel a hone ecaetens 744 
Harris Full-automatic Hob Grinding Machine. Harris Engineer- 
Ing ECO mOrIdSeVOrts COMM. clrs cxetets aoiefals ays c/s atl saree ele wletaele 745 
Diamond Face Grinding Machine. Diamond Machine Co., Provi- 
GENCEyE LAS M Leet seatete is v.ie'e ie oan! wae ers) ore antics ehe onelere sates ceerainrs a niente 745 
Morgan Hacksaw Frame. Albany Hardware Specialty Mfg. Co., 
HAT D ATL Vi mee Wil Sematsane 2) didaee, atetetelehic te atWera cee vastoiemete of othe alee Geaa tae 746 
Brubaker Spiral-fluted Staybolt Tap. W. L. Brubaker & Bros. 
CosmeMiillersbure, 9 Pare cviccaleccle sets o/a.0 ste eter epe oie otal guatote) ar eteras 746 
Hand-feed Levers on Bullard ‘‘Maxi-Mill.”” Bullard Machine Tool 
COnmErid Senor tel CONN a ynistacr a telchesa a clale wy. alosevelevolatevaveile a) eye lereve TA6 


Cincinnati Simplified Gear-Hobbing Machine 


necessity of repeated and inconvenient adjustments, is 

the chief claim made for a recently developed gear- 
hobbing machine, which, when supplied to a customer, is 
arranged for cutting gears of only one pitch and one number 
of teeth. However, provision is made for easily adapting 
the machine to cutting gears of any other pitch and number 
of teeth within its range. This machine is known as the 
“Cincinnati simplified gear-hobber,’ and is built by the 
Cincinnati Gear Cutting Machine Co., Elam St. and Gar- 
rard Ave., Cincinnati, Ohio. The chief improvement in con- 
struction made by designing the machine for the quantity 
manufacture of gears of one pitch and one number of teeth, 
is in the simplicity of the indexing mechanism. The re- 
duced number of parts in this mechanism lessens lost 


(CF ecesiey 0 production of high-class gears, without the 


Fig. 1, Cincinnati Simplified Gear-hobbing Machine 


motion and wear, and increases the rigidity of the machine, 
which, in turn, increases its accuracy. 

This machine is designed with a view to maintaining 
unusual accuracy in quantity production, and may be applied 
both to producing finished gears or gears that must be 
ground later. To produce an accurate gear by grinding, it 
is highly desirable that the blank be cut as nearly perfect 
as possible in order that the stock to be removed by grind- 
ing will be reduced to the minimum. Tests have shown 
all measurable mechanical errors in the tooth space and 
form to be eliminated in the finished product, this accuracy 
being attributed to the simple indexing mechanism and tthe 
rigidity of the machine. Subsequent grinding is said to 
be necessary only for correcting inaccuracies resulting from 
hardening. The machine has a capacity for cutting steel 


“ 


Fig. 2. Positions of Hob and Work at End of Operation. 
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Fig. 3, View of Machine from Right-hand End, showing the 
Hob-spindle Housing and Micrometer Jack 


gears up to 7 inches in diameter, 4144 inches face width, 
and 4 diametral pitch. 


The Hob-spindle and Housing 


The front view of this gear-hobbing machine, illustrated 
in Fig. 1, shows the relative positions of the hob- and work- 
spindles when the work-spindle is in the loading position, 
while Fig. 2 shows the position of the work-spindle at the 
completion of the operation. Referring to the sectional 
view, Fig. 5, it will be seen that the hob-spindle C is driven 
by flywheel A, the teeth B of the flywheel engaging an eight- 
thread worm on the driving shaft. The flywheel is mounted 
directly on the hob-spindle, so that the momentum and bal- 
ancing effect resulting from its weight of 300 pounds is car- 
ried directly to the hob. The hob-spindle is hardened and 
ground, and is provided with two opposed taper bearings, 
which are adjustable. There is a thrust collar D between 
the two bearings to insure that an adjustment of one bearing 
will not affect that of the other. 


Fig. 4, Seven Parts, including the Hob- and Work-spindles, 


which constitute the Entire Indexing Train 


The hob-spindle housing is bored from the solid to suit 
the angle of the hob. The hob is set for the proper depth 
of cut and adjusted to suit the diameter of the gears through 
a radial movement imparted to the hob-spindle housing by 
the micrometer jack located below the chip pan, as seen in 
Fig. 3. This radial movement of the housing centers about 
driving shaft J of the indexing mechanism. Clamping bolts. 
prevent a change in the position of the spindle housing after 
a setting has been made. The machine is furnished with a 
hob-spindle housing bored to the proper angle for cutting 
gears of any one pitch, but the housings are made inter- 
changeable so that a machine equipped for cutting gears of 
one pitch can be quickly converted by the user to adapt it 
for cutting gears of any other pitch desired. No provision is 
made in the machine itself for changing the speed of the 
hob, and so the desired speed must be obtained through the 
ratio of the driving pulleys on the machine and the lineshaft. 
While any diameter or bore of hob can be used in the 
machine, a 4-inch diameter hob with a narrow face and a 
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Sectional View, showing the Design of Hob and Work-spindles and Means employed to index and feed the Work-spindle 
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2-inch bore is recommended. Such a sized hob has resulted 
in more accurate gears than smaller hobs. The large diam- 
eter directly reduces the depth of the feed marks. 


Work-spindle and Indexing Mechanism 


Work-spindle H, Fig. 5, is 634 inches ih diameter, hard- 
ened, ground, and lapped. Like the hob-spindle, it is 
mounted in adjustable bronze bearings, but these are tapered 
on the outside. The size of the work-spindle and the design 
of its bearings (as is also the case with the hob-spindle) 
eliminates the necessity of outer supports. Attention has 
already been called to the simplicity of the machine, as em- 
phasized in the indexing mechanism; the entire train con- 
sists only of the seven parts illustrated in Fig. 4, which in- 
elude both the hob- and work-spindles. The proper relative 
rotation of the hob- and work-spindles is obtained through 
only four gears and the index driving shaft. 

Referring again to Fig. 5, it will be seen that power for the 
indexing mechanism is 
transmitted from the 
hob-spindle through 
bevel gears F, and de- 
livered through shaft 7 
to the wide-faced pinion 
HA. This pinion drives 
the index master gear 
G, which is mounted 
directly on the left-hand 
end of the work-spindle. 
The spur gears are 
accurately cut, and any 
error that might in time 
be produced by wear, 
becomes _ insignificant 
when transmitted to 
the work because of 
the comparative sizes of 
the master gear and the 
work, the former being 
‘approximately 34 inches 
in diameter. The ma- 
chine can be adapted 
for cutting gears of dif- 
ferent numbers of teeth 
by changing master 
gear G and pinion HZ. 

The work is fed past the hob by lead-screw K running in 
nut L, the latter being mounted inside the work-spindle. 
Thus the rotation of the work-spindle in indexing also re- 
sults in its being advanced according to the lead of screw K. 
Different feeds may be obtained by changing the lead-screw 
and nut. The work-spindle is returned to the starting posi- 
tion by revolving the lead-screw. Another unusual feature 
for machines of this class is the provision of intermittent 
feeds, by means of which the work is advanced rapidly to the 
hob, then fed at the proper rate until the teeth have been 
cut and finally stopped automatically at the end of the opera- 
tion. After the work has been removed, the machine is 
tripped by the operator to throw into motion a quick return 
of the spindle to the loading position. 

The compact and simple design of the machine, the heavily 
proportioned members, and the ample bearing surfaces are 
said to insure gears in which a constant tooth form and 
spacing is maintained around the periphery of any one gear 
and of all gears cut by the same hob. Increased production 
is claimed because of the elimination of shut-downs for mak- 
ing adjustments, repairs, or frequent changes of hobs, the use 
of increased feeds, the quick reloading facilities made 
possible because of the absence of outer supports for the 
hob- and work-spindles, the automatic quick traverse, and 
the reduction of rejections in the inspection department. 
Automatic oiling is provided for all parts of the machine. 


Fig. 1. 
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Gardner Automatic Double-disk Grinding Machine for Parts having Two 
Parallel Sides of about Equal Area 
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GARDNER AUTOMATIC DOUBLE-DISK 
GRINDING MACHINE 


The rapid grinding of parts having two opposite parallel 
sides of approximately equal area, such as piston-rings, ball- 
and roller-bearing races, gear blanks, solid dies, and adding 
machine parts, can be accomplished on the No. 2 automatic 
double-disk grinding machine now being built by the Gard- 
ner Machine Co., 414 E. Gardner St., Beloit, Wis. This ma- 
chine is fully automatic when equipped with a continuous 
feeding magazine, but it may also be fed by hand, in which 
case its operation is semi-automatic. The most unique fea- ' 
ture is that the grinding heads are mounted on offset spindles, 
so that the grinding operation is performed by the back face 
of one wheel and the front of the other. This arrangement 
of the heads permits quick and accurate dressing of the 
grinding disks, without altering the set-up, and on piston- 
rings, thrust collars, and other cirtular work the arrangement 
causes the piece to re- 
volve rapidly during 
the grinding, which re- 
sults in a high degree 
of accuracy in the 
finished part. 

The grinding mem- 
bers, when the work is 
to be ground dry, con- 
sist regularly of 18-inch 
diameter steel disk 
wheels, faced with 
heavy-type abrasive 
disks. However, when 
the work requires a 
coolant, 18-inch diame- 
ter ring-wheels are fur- 
nished, which are car- 
ried in chucks designed 
especially for this type 
of machine. The parts 
to be ground are con- 
veyed to the grinding 
position by a carrier 
which passes between 
the grinding disks. In 
order to accommodate 
a considerable variety 
of work, including pieces having a large surface on 
which much stock is to be removed, as well as pieces with 
a small area over which only a light cut is necessary, this 
carrier is provided with a range of feeds varying from 
fifteen to sixty pieces per minute. The rate of feed may be 
further reduced to from four to fifteen pieces per minute by 
changing a pulley on the countershaft. 

From six to twelve openings are cut in the carrier as 
shown in Fig. 2, to receive the work. These openings may 
be made to conform to the shape of practically any piece for 
which the machine is adapted, and by means of inserts one 
carrier can often be used for several sizes of similar parts. 
Special carriers can be made for operations in which the 
machine attendant loads and unloads the work. As the 
work approaches the grinding position, the right-hand disk 
automatically advances until it reaches a positive stop. This 
disk is applied to the work under an adjustable spring pres- 
sure governed by a cam, and consequently it advances only 
as rapidly as the stock is removed, giving a constant pres- 
sure against the work. The disk is returned to the open 
position by the action of the same cam, while the work is 
automatically unloaded as it passes out from the wheels. 


Construction of the Grinding Head 


The spindles are made of heat-treated alloy steel and 
are equipped with bronze bearings of special design. The 
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bearings are tapered on the 
outside and are fitted into 
correspondingly tapered. cast- 
iron sleeves having means 
for drawing the bearings into 
the sleeves to compensate for 
‘wear. End thrust on the 
spindles is carried by hard- 
ened and ground steel collars, 
which bear directly on the 
spindle bearings, adjustment 
for thrust being provided by 
means of a nut and lock-nut 
on the spindle at the opposite 
end of the bearing. All bear- 
ings are adequately protected 
from dirt or dust, and they are 
thoroughly lubricated. 

The grinding heads are 
heavy, rigid, one-piece cast- 
ings, weighing about 275 
pounds each. They are mount- 
ed on sub-bases, on which 
they are adjustable by means 
of a hand-wheel-operated micrometer screw graduated to 0.001 
inch. This adjustment permits quick, accurate setting of the 
grinding disk or ring-wheels to compensate for wear. The 
sub-bases are also adjustable along the main base of the ma- 
chine, for convenience in setting up a job requiring greater 
distance between the grinding disks than is obtainable 
through the screw adjustment. In its lateral movement the 
right-hand head slides on ways which are planed and scraped, 
amply lubricated, and guarded against dirt. 


Fig. 2. 


Design of the Grinding Disks 


A backing plate fills the center hole of each grinding 
wheel so that it is impossible for work to fall into this 
opening. The plate is part of a hollow shaft which extends 
the entire length of the spindle, and it is so arranged that 
no adjustment is necessary after the first set-up. In other 
words, the adjustment of the backing plate is entirely sep- 
arate from the adjustment for wear of the grinding wheel. 
The hollow shaft carries coolant to the disks when wet 
grinding is being done. The flanges, on which the grinding 
wheels are mounted, are of large diameter so as to provide 
a support well out toward the periphery of the wheel. 
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View showing the Offset Relation of the Grinding Wheels 
and also the Work-carrier 
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A cast-iron hood guards the 
grinding disks, and when the 
machine is equipped with 
standard shields and _  at- 
tached to an exhaust system, 
all dust produced in grinding 
is removed. Naturally, to 
produce flat work of uniform 
thickness, the alignment of 
the spindles must be careful- 
ly maintained, and therefore 
an adjustment is provided to 
permit aligning the spindles 
in the event of wear of their 
bearings or other surfaces. 


The Dressing Device 


In grinding machines, an 
efficient truing device is one 
of the essentials in the pro- 
duction of accurate work. In 
this machine, two _ truing 
devices form an integral part 
of it. As shown in Fig. 3, 
these dressers are mounted on rigid slides, carried 
by the cast-iron hood previously referred to. Lateral adjust- 
ment to compensate for wear of the grinding wheels is 
obtained by means of a screw. In truing the wheels, the 
dressers are traversed on the vertical slide by rotating a 
handwheel, the drive being transmitted to the dresser 
through a rack and pinion. 

When the machine is equipped for wet grinding, a tube 
for carrying the coolant to the work passes through each 
hollow spindle. This tube is connected at the outer end with 
a pump, and the inner end terminates in the backing plate 
of the grinding disk. Each tube has a number of holes 
at a point just behind the backing plate through which the 
coolant is ejected, thus being delivered to the center of the 
grinding disk and insuring flushing of the entire wheel face, 
as well as flooding of the work. 


Automatic Feeding Device 


Automatic feeding of such work as piston-rings thrust 
washers and ball races into the work-carrier is accomplished 
by means of the device illustrated in Fig. 4. This mechan- 
ism presents the work to the carrier one piece at a time, 


Close-up View of One of the Devices provided for truing 
the Grinding Disks 


Fig. 3, 


Fig. 4, 


Automatic Feeding Device for conveying Work from a 
Magazine to the Revolving Work-carrier 
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and because of the pieces be- 
ing delivered by a mechanical 
means, the last piece in the 
magazine is fed just as efii- 
ciently as if the hopper were 
full. Larger work than men- 
tioned, or irregularly shaped 
pieces, are preferably fed by 
hand or by means of a trough 
arrangement, with which the 
machine may be readily pro- 
vided. 

Some of the principal speci- 
fications of this machine are 
as follows: Maximum dis- 
tance between disk wheels, 12 
inches; maximum distance 
between new ring-wheels, 6 
inches; diameter of hole in 
abrasive disks and _ ring 
wheels, 7 inches; height of 
spindles from floor, 40 inches; 
spindle speeds, 1400 revolu- 
tions per minute; counter- 
shaft speed, 560 revolutions 
per minute; power required 
for maximum duty, 15 horse- 
power; floor space required, 4 by 8 feet, and weight for 
domestic shipment, 4250 pounds. This machine is furnished 
for belt drive only. 


Fig. 1. 


AMERICAN SPUR GEAR GRINDING 
MACHINE 


For grinding the teeth of spur gears to obtain accurate 
tooth contour, tooth spacing, and concentricity of the pitch 
circle with the bore, so that the gears will be quiet, smooth- 
running and durable, the American Gear Grinder Co., 6534 
Benson St., Detroit, Mich., has brought out a grinding 
machine having a mber of interesting features. The 
special field of application of this machine is the produc- 
tion of hardened steel gears for automobile transmissions. 
Close working limits for the tooth form and tooth spacing 
may be eliminated in cutting the soft gear, thus doing away 
with fine finishing cuts, burnishing, etc. It is said that in 


Fig. 2. 


Close-up View, showing the Method of rolling the Gear 
Teeth over the Grinding Wheel 
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Machine for grinding the Teeth of Spur Gears to obtain 
Accurate Tooth Form and Spacing, and Concentricity of the 
Pitch Circle 
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many cases the total grinding 
time is less than the time re- 
quired for the finish-cutting 
operation. 

The action of the carriage 
relative to the grinding wheel 
generates a true involute 
curve on the gear teeth; how- 
ever, this curve may be 
varied so that any desired 
tooth contour and dimensions 
within reasonable limits can 
be obtained. The machine is 
adapted for grinding the teeth 
of spur gears with pressure 
angles up to 25 degrees, of 
any diametral pitch from 12 
to 3, of any pitch diameter 
from 11% to 8 inches, and up 
to 11%4 inches face width. 


Construction of the Machine] 


The relation of the grind- 
ing wheel to the work-carry- 
ing mechanism may be clearly 
seen in Fig. 2, the guards 
having been removed in this 
view. The work-arbor seats in a large taper hole in a spindle 
mounted in a sliding carriage, the latter being actuated by 
means of a drum cam in the bed of the machine. On the 
opposite end of the work-spindle from that on which the work 
is mounted, there is a cylinder of approximately the same 
diameter as the pitch diameter of the gear to be ground. 
From Fig. 3 it will be seen that wound around this cylinder 
are two pairs of thin steel tapes, which are anchored both 
to the cylinder and to a rigid bracket. Thus as the work- 
carriage slides back and forth, the work-spindle is oscillated 
by the tapes winding and unwinding on the cylinder, the 
action being the same as that of rolling a perfect gear in 
a perfect rack. By this arrangement the gear tooth is rolled 
against the face of the grinding wheel. The bracket to 
which the tapes are anchored can be adjusted for height to 
accommodate various sizes of gears, and there is an adjust- 
ment to compensate for the corresponding difference in tape 
length. 


indexing the Gear and 
Oscillating Movement to the Work-spindle 


Fig. 3. Mechanism for imparting an 
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All control levers are within easy reach of the operator, 
and the heavy and high-speed units are mounted low, while 
the work-arbor and its slow-moving carriage is located above 
the grinding wheel. Other features include an automatic 
stop for the work-carriage; a reversible wheel-head which 
can be set either side of the center to the desired grinding 
angle for grinding both sides of a tooth; a centrifugal water 
pump, and a removable tank. The machine is self-contained, 
and so can be driven by belt directly from a line or counter- 
shaft or from a motor which may be located in the base. 
All parts are sturdily constructed with a view to eliminating 
vibration and producing practically perfect gears. 


Carriage Drive and Automatic Stop 


Only four gears are used in the entire machine; these 
are contained in the carriage cam drive, two of them being 
speed-change gears. The drum cam provides a positive re- 
versal of the carriage and a ready means of cutting down 
the grinding time per tooth. The latter is accomplished by 
moving the carriage rapidly during the indexing and ata 
moderate speed when a gear tooth is in mesh with the grind- 
ing wheel. Change-gears provide for grinding one side of a 
gear tooth at the rate of four, five or six seconds, and means 
are incorporated within the bed of the machine to change the 
length of the carriage travel and its position. The carriage 
is controlled by an automatic stop mechanism on top of the 
wheel column, as shown in Figs. 1 and 2, which may be set 
to grind from one to sixty teeth. After the last tooth has 
been ground, the carriage is stopped with the gear free from 
the grinding wheel and in the proper reloading position. 
There is a device for locating the work in the proper rela- 
tion to the grinding wheel. 


Indexing Mechanism and Grinding Wheel Mounting 


Proper spacing of the gear teeth being ground is obtained 
by utilizing the natural roll of the work-spindle for index- 
ing the slotted disk, seen in Fig. 3, which controls the spac- 
ing. After the gear has been rolled to the right, out of the 
grinding wheel, a cam lifts the index-finger out of the index- 
plate slot that it happens to occupy. Simultaneously, a sec- 
ondary plunger enters the same slot and holds the disk until 
the index-finger travels on the periphery of the disk to the 
next slot, drops into it, and again starts rotating the disk, 
at which time the secondary plunger is released. Less than 
one second is required to index a gear one tooth with this 
mechanism, and during the production grinding of 32-tooth 
gears of 6-8 pitch, the total accumulated error over eight 
teeth is said to have been only 0.0005 inch, while with stem 
gears of 16 teeth, 6-8 pitch, the total accumulated error 
over four teeth was but 0.0003 inch. The entire mechanism 
runs in a bath of oil, the oil pan and cover having been 
removed when the photographs were taken. 

The grinding wheel is mounted on a 3-inch alloy steei 
spindle which is hardened, ground, and lapped, and which 
rotates in bearings made of Lumen bronze. These bear- 
ings are tapered on the outside to provide adjustment for 
wear. Horizontal adjustment of the wheel is obtained by 
rotating a handwheel graduated in thousandths of an inch, 
which is located at the right of the wheel-head, ‘as shown in 
Fig. 1. A positive wheel-stop and a worm-driven wheel-tru- 
ing device are provided. There is an elevating mechanism 
for the wheel-head, and the head can be swiveled either side 
of the center to any angle up to 25 degrees, as will be 
apparent from Figs. 1 and 2. An ordinary spur gear can be 
reversed in order to grind both sides of the teeth, but in 
the case of a gear that is integral with a shaft or cannot 
be reversed for some other reason, both sides of the teeth 
may be ground by swiveling the wheel-head in the oppo- 
site direction to that occupied in grinding: one side, and 
reversing the setting of the grinding wheel on its spindle. 
The same work-holding arbors can be utilized. 
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One grinding cut is sufficient to provide a satisfactory 
finish on the average gear, but in cases of bad distortion, 
two cuts are necessary. When two cuts are taken, from 
0.003 to 0.005 inch of stock is removed in the first cut, and 
0.001 inch in the second. The heaviest cut that has been 
taken in tests conducted on this machine was on a 32-tooth, 
6-8 pitch, %4-inch face, casehardened gear. This cut was 
0.010 inch on all teeth, and the grinding time was three 
minutes. The gear tooth is ground by a perpendicular face 
of the wheel, 3% inch wide, the wheel being 24 inches in 
diameter; The shape of the wheel allows for over one inch 
of face wear, which should be sufficient, with careful truing, 
for grinding over 1000 gears of 32 teeth. 


AMERICAN VERTICAL BROACHING PRESS 


Both push- and pull-broaching, as well as assembly work, 
can be performed on a vertical broaching press equipped 
with a reversible knee, which has been brought out by the 


American Vertical Press for Pull- and Push-broaching and Assembling 


American Broach & Machine Co., Ann Arbor, Mich. This 
machine is designated as the “V-20.”’ That the machine is 
not limited to broaching is due to the fact that it is pro- 
vided with a pair of friction clutches, which furnishes a 
flexible control for the drive. From the driving shaft, power 
is transmitted through a hardened steel worm and a bronze 
worm-gear, in a similar manner to the method used on the 
rack-operated horizontal broaching machine built by this 
company, the final drive to the steel ram being through a 
hardened pinion. The ram is 2% inches square, and is pro- 
vided at the lower or working end with a 2-inch tapped hole 
having eight threads’ per inch, to receive pull-bushings 
which are standard equipment for the horizontal machine. 
The new vertical machine has a pressure varying from 8 to 
10 tons. Automatic stops facilitate the operation of this 
machine, and an oil-pump delivers lubricant to the broach 
from an oil reservoir formed by the deep base of the machine. 

The reversible knee, previously referred to, pivots at the 
center of its slide so that the knee may be conveniently re- 
versed to bring it into position for either push- or pull- 
broaching. At the left in the accompanying illustration, the 
knee is shown in position for push-broaching, while at the 
right it is set for a pull-broaching operation. In order to 
adapt the machine for pull-broaching when it is arranged for 
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push-broaching, it is only necessary to change the direction 
of the driving belts and reverse the links on the operating 
handle at the left-hand side of the machine. This altera- 
tion causes the power or cutting stroke to be made at a 
slow speed and the reverse stroke at a fast speed. The knee 
and slide are bored and bushed at the pivotal point, and in 
this bushing is placed a removable steel pinion of large size, 
which is used to lock the knee and slide to the face of the 
column. The latter is provided with a number of holes to 
permit locating the slide at different heights, and the slide 
is raised and lowered on the column to register with any 
of these holes by rotating the crank on the right-hand side 
of the machine, which actuates a pinion. 

This machine is especially suitable for pull-broaching 
round holes, because the broach hangs in a perpendicular 
plane, which allows it to center itself in the work. The hand- 
wheel near the top of the machine is used for setting the 
ram and operating it by hand. Normally the handwheel 
“coasts” when the machine is in operation, but when it is 
desired to use it, a slight pressure endwise will cause it to 
engage a positive clutch. This machine receives broaches of 


Hanna Portable Pneumatic Riveter of Massive Proportions 


the push type up to 20 inches in length, and pull-broaches 
up to 28 inches in length. The knee is bored 5 inches in 
diameter, with the bore located in line with the tapped hole 
of the ram. The machine weighs approximately 2200 pounds. 


HANNA 150-TON PNEUMATIC RIVETER 


A 150-ton portable pneumatic riveter having a reach of 
118 inches and a 30-inch gap constitutes the latest achieve- 
ment of the Hanna Engineering Works, 1763 Histon Ave., 
Chicago, Ill., in the development of riveting equipment. This 
riveter is built primarily for fabricating the plates forming 
the volute of the casing and the penstock for a 70,000 horse- 
power hydraulic turbine built for the Niagara Falls Power 
Co. The greatest distance across the volute is 48 feet, and 
the diameter for the entrance of water is 15 feet. The plates 
vary in thickness from 114 inches at the entrance to % inch 
at the end, and rivets varying in diameter from 1 to 1% 
inches are used. The longest grip of the 114-inch rivets is 
approximately 5 inches. The penstock is approximately 18 
feet in diameter, 110 feet long, and is constructed of 114-inch 
plates. The total weight of the machine is approximately 
57,750 pounds and, obviously, mechanical power is necessary 
to move the equipment into the operating positions. 
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The riveter is so designed that the spindle may be tilted 
and the frame swiveled into the necessary angular posi- 
tions. The illustration shows the spindle approximately hori- 
zontal and the frame in a vertical plane with the riveting 
mechanism above. However, the frame may be revolved on 
the spindle into a horizontal plane and tilted upward 30 
degrees from the horizontal or downward a similar amount. 
It may also be brought into a vertical position with the 
riveting equipment on the lower side. 

The supporting mechanism is so designed that when the 
frame is revolved on the spindle or tilted upward or down- 
ward from the horizontal, the center of gravity of all the 
parts hanging from the crane hook is neither raised nor 
lowered. This is accomplished through ‘the suspension beam 
at the top, two vertical links, the spindle housing, and the 
spindle, which form a parallelogram with an overhung sup- 
port at the crane hook directly above the center of gravity 
of the entire machine. With this arrangement, the friction 
of the bearings and inertia are the only forces to be over- 
come. Power for the revolving and tilting movements is 
obtained from two reversible air-drill motors of approxi- 
mately 2 horsepower which are manufac- 
tured by the Chicago Pneumatic Tool Co. 

The motor for tilting is mounted on the 
inner vertical link and drives a worm that 
engages a@ worm-gear Segment on the sus- 
pension beam, while the motor for rotating 
the frame is mounted on the spindle hous- 
ing, and drives a full worm-gear on the 
frame. This construction makes it possible 
to set the frame at any angular position 
around the spindle. Incorporated in this 
driving arrangement is a means for absorb- 
ing the shock of stopping the massive 
frame, and roller and ball bearings are fur- 
nished at all points of rotation. The frame 
is mounted on the spindle on two radial 
roller bearings, and is restrained from longi- 
tudinal movement by two roller thrust 
bearings. All moving pa-ts are lubricated 
by oil baths and a grease system. 

The riveting mechanism is a combination 
of toggles, which merge into a lever action, 
developing a predetermined maximum uni- 
form pressure during the lever action, 
which is obtained with the last half of the 
piston stroke, this being also the last inch 
of die travel. This insures the driving of absolutely tight 
rivets without the necessity of adjusting the die screw to 
compensate for ordinary variations in the length of rivets, 
thickness of plates, diameter of holes, etc. Complete ma- 
nipulation of this machine is possible from one position at 
the head or dies, three valve-operating handles being located 
at that point for operating the riveting, rotating, and tilting 
mechanisms. The rotating and tilting motor valves may 
also be manipulated from a seat provided near the rear of 
the machine. In the latter case, use is made of stand- 
ard reversing valves built into the motors. 


COATS UNIVERSAL ANGLE-PLATE 


Milling, drilling, and other operations in which the work 
must be placed in one or more angular or radial positions 
may be facilitated by the use of a universal angle-plate 
which has been placed on the market by the Coats Machine 
Tool Co., Inc., 112 W. 40th St., New York City. As will 
be apparent from Fig. 1, this device has a faceplate pro- 
vided with T-slots for attaching work or special fixtures, 
and with an accurately machined hole at the center which 
receives plugs for centering the work on the faceplate. The 
faceplate is 6 inches in diameter, and the hole %4 inch. 
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Fig. 1. Coats Universal Angle-plate for obtaining any Radial or 


Angular Position of Work 


Accurate setting of the faceplate to any radial position is 
readily accomplished, graduations in degrees being pro- 
vided around the periphery of the plate for this purpose. 
It will be seen from Fig. 2 that the faceplate may also be 
swiveled to any angular position from the horizontal to the 
vertical, and means are furnished for locking the faceplate 
in position. 

Accurate indexing of the work is accomplished through 
an interchangeable index-plate and a hardened steel pawl 
beneath the faceplate. There are six index-plates which pro- 
vide for indexing from 12 to 360 divisions about a circle. 
These index-plates are guaranteed to be accurate within 5 
minutes. The clamps shown on the faceplate and bolts are 
supplied for securing this angle-plate to the table of the 
machine tool on which it is to be used, the bottom of the 
base being machined to insure a rigid set-up. The base, 
bracket and faceplate are chilled iron castings. 


CHURCHILL CYLINDER GRINDING 
MACHINES 


One class of work for which the cylinder grinding ma- 
chines built by the Churchill Machine Tool Co., Ltd., Man- 
chester, England, have been found especially suitable is 
grinding the cylinders of braking equipment of locomotives. 
These machines are designed for grinding holes in parts 
that, owing to their 
shape, cannot be ro- 
tated as required in 
grinding machines of 
the internal type. 
One of the machines 
is shown in the ac- 
companying illustra- 
tion. As the work 
may be of irregular 
outline or have over- 
hanging projections, 
the machine is ar- 
ranged so that it may 
be equipped with one 
of several tables. 
The table is mounted 
on a separate bed, 
which reaches to the 
floor and is bolted 
on one side to the 
bed proper of the ma- 
chine. This method 


Churchill Grinding Machine for finishing Holes 


Fig. 2. View j showing the Faceplate swiveled to a Position 
between the Horizontal and the Vertical 


of assembly makes it convenient to equip the machine with 
a larger or smaller table as desired, or to substitute a base- 
plate for the table. The table has a cross adjustment which 
is used only in positioning the work, the table remaining 
stationary during the actual grinding. 

The grinding wheel spindle is carried in a head which is 
adjustable vertically on the column, the column being 
mounted on a slide which has an automatic longitudinal 
movement on the bed, controlled by reversing dogs. These 
dogs are adjustable to permit of varying the stroke of the 
spindle to suit the length of the hole being ground. The 
column slide is provided with various speed changes, and 
on two of the machines it has a quick traverse obtained 
independently of the reversing dogs. This quick traverse 
can be operated automatically for feeding the wheel at a 
high rate of speed over relieved or cored portions of long 
holes. The main spindle in which the grinding wheel 
spindle is mounted also has various speed changes which are 
independent of the table speed changes. The wheel-spindle 
is easily detached from the main spindle, so that larger or 
smaller wheel-spindles can be substituted in a few minutes. 
A full range of spindles may be furnished to adapt the 
machine to grinding all holes within its capacity. 

On two of the machines, an adjustment of the planetary 
motion of the grinding wheel is obtained through double 
eccentric spindles, which are controlled by means of a dif- 
ferential mechanism, 
while in the larger 
sizes, this adjust- 
ment is obtained di- 
rectly by means of 
a slide located at 
right angles to the 
main spindle and 
operated through a 
screw and differen- 
tial motion. This 
construction provides 
a wide range of ad- 
justment, so that 
wheels considerably 
smaller in diameter 
than the holes to be 
ground may be used. 
Under such a condi- 
tion the are of con- 
tact between the 
wheel and the work 
is reduced. The cross 


in Parts of 


Irregular Shape 


May, 1923 


Fig. 1. Mueller Lathe Attachment for cutting Oil-grooves in Bearings or Shafts 


adjustment of the table and the vertical adjustment of the 
spindle make it possible to grind a number of holes in the 
work without disturbing the set-up. The machine may be 
driven from a countershaft or by a constant-speed motor. 


“MUELLER OIL-GROOVING ATTACHMENT 


- ion which is fastened 


chine during the operation. 


An oil-grooving attachment applicable to bearings or shafts 
of any size or shape that can be revolved in a lathe 
has been brought out by the Mueller Machine Tool Co., 
Cincinnati, Ohio. This attachment may be applied both to 
the lathes built by this company and to those of other makes. 
With it oil-grooves can be cut either single or double figure- 
eight style without rechucking the piece. The cutter-bar of 
the attachment has a double-pointed cutting tool, so as to 
groove consecutively on opposite sides of the hole in a bear- 
ing, the cutter-bar being fed longitudinally along the ma- 
The lathe spindle makes two 
revolutions to each complete stroke of the cutter-bar. 

On engine lathes built by the Mueller Machine Tool Co, 
the driving shaft of the attachment enters the lathe head 
directly below the back-gear pinion, as shown in Fig. 1. 
The drive is transmitted through a rawhide pinion on the 
forward end of the driving shaft of the attachment, which 
meshes with the face gear on the lathe spindle. For other 
makes of lathes, a chain drive is furnished, as may be 


seen in Fig..2. The 
sprocket gear on 
the nose of the 


lathe spindle is as- 
sembled before the 
chuck, a chain con- 
necting this gear 
with a sprocket pin- 


on the splined driv- 
ing shaft of the at- 
tachment. 

The driving shaft 
of the attachment 
is supported by an 
adjustable bearing 
made to suit any 
lathe, and it passes 
through a driving 
box bolted 


or 
clamped on the 
lathe carriage. This 
driving box con- 


tains a worm and 
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Fig. 2, Chain Drive for Oil-grooving Attachment 
worm-wheel, which transmit power to a splined shaft above, 
running at right angles to the driving shaft. At the front 
end of this upper shaft there is an adjustable graduated 
cross-bar, functioning like a crank, which traverses the 
cross-head that carries the cutter-bar. Any required stroke 
within a range of 1144 to 6 inches may be obtained through 
the adjustment. The cross-head traverses the cutter-bar 
back and forth in a support bolted on top of the compound 
rest. The cutting tool can be brought to any desired posi- 
tion while the lathe is in operation, and the cutter-bar can 
be raised or lowered to suit the center line of lathes of 
different swing. The sliding block in the cross-head has a 
ball-and-socket bearing, which enables the compound rest to 
be swiveled for grooving tapered holes and shafts. 


YALE ROLLER-BEARING TROLLEY 


A reserve strength of seven times its rated capacity and an 
unusual degree of flexibility are the main features claimed 
for a steel-plate trolley equipped with roller bearings, which 
has been brought out by the Yale & Towne Mfg. Co., Stam- 
ford, Conn. It is said that in a test the 2-ton size was 
loaded with a weight of 28,000 pounds, and although the 
standard I-beam on which the trolley was mounted broke 
under the load, the trolley was undamaged. The non-rigid 
construction of the trolley is such that the 1-ton size can 
be easily run around 
a track curve having 
a radius of only 21 
inches. 

The sectional view 
in the accompanying 
illustration shows 
the mounting of the 
wheels on the roller 
bearings, and _ the 
method of attaching 
the wheels to the 
side plates. The side 
plates, in turn, are 
connected by a single 
equalizing pin, 
which supports the 
shackle plate. 
Spreader castings 
riveted to each side 
plate give large bear- 
ing surfaces for the 
equalizing pin. These 
castings are shaped 
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to protect the trolley and act as a bumper for contacting the 
stop on the lower flange at the ends of the I-beam track. The 
roller-bearings are heat-treated, and hardened and ground. 
They assure easy lateral motion, and are provided with 
grease chambers. Hach axle is set parallel to the upper sur- 
face of the lower I-beam flange, pressed into its wheel hub, 
and supported by an inner bearing plate. The wheels have 
chilled iron treads, designed to suit the shape of the I-beam 
flange on which they run. The equalizing pin is made of 
cold-rolled steel, and supports a shackle, eye, or clevis. 


GALLMEYER & LIVINGSTON DRILL 
GRINDERS 
Two motor-driven bench drill grinders, which are now 


being placed on the market by Gallmeyer & Livingston Co., 
successor to the Grand Rapids Grinding Machine Co., 14 


Gallmeyer & Livingston Motor-driven Bench Drill Grinder 


Campau Ave., N. W., Grand Rapids, Mich., have a built-in 
motor, which may be connected with any lighting or power 
circuit. The %-horsepower size carries an 8%4-inch cup 
grinding wheel, and the 14-horsepower size a 5-inch cup- 
wheel. The machine equipped with the 14-horsepower motor 
is made in two sizes, one for grinding drills from No. 52 to 
3%, inch, and the other for drills from 1% inch to 1% inches. 
The machine with the 44-horsepower motor is believed to 
be the smallest drill grinder ever placed on the market. It 
is suitable for grinding drills from No. 60 to 3% incn. Both 
machines are equipped throughout with ball bearings, and 
are supplied with a wheel-truing diamond. These grinders 
are similar to the floor-type machine described in July, 1918. 
MACHINERY. 


DANLY STANDARD DIE SET 


Another addition has been made to the line of standard- 
ized die sets and component parts manufactured by tthe 
Danly Machine Specialties, Inc., 4911 Lincoln Ave., Chi- 
cago, Ill., in the type Z die set, here illustrated. This set 
is especially suited for the production of adding machine. 
typewriter, and similar stampings, which must be accurately 
made. A floating punch shank relieves the dies from all 
strains due to play in the ram of the press or other faults in 
the machine. The punch-holder is guided into the die by 
extra long, hardened, ground, and lapped bushings, which 
never leave the leader or pilot pins. Adapters that take the 
place of the punch shank can be made up by the user in 
either solid or swiveling types, and arranged for either a 
spring or a positive knock-out. A particular feature of the 
adapters is that they need not be removed from the ram 
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Danly Type Z Standard Die Set for Power Presses 


when the dies-are changed, it being only necessary to re- 
move clamps from the shoe to permit sliding the die set from 
the adapters. Obviously, this feature provides for making 
set-ups quickly. The die-set parts are made of semi-steel and 
accurately machined. A complete range of stock sizes of this 
set accommodates dies from 4 to 10% inches square. 


GRANT ROTARY VIBRATING RIVETER 


Sufficient depth of throat to permit handling a large 
variety of work is one of the features of the No. 4 rotary 
vibrating riveter recently brought out by the Grant Mfg. & 
Machine Co., N. W. Station, Bridgeport, Conn. This ma- 
chine, which is shown in the accompanying illustration is 
designed to head rivets up to and including 5/16 inch in 
diameter. The riveter has a throat depth of 181% inches, 
which provides for heading rivets at the center of a 36-inch 
circle. It is also built in a style arranged for belt drive, and 
fitted with a horn support used in riveting circular drums, 
such as fire extinguishers and other cylindrical articles. 


Grant New Type Rotary Vibrating Riveter 


May, 1923 


OLIVER MOTOR-DRIVEN BAND SAW 


The No. 16 band-sawing machine built by the Oliver 
Machinery Co., Grand Rapids, Mich., may now be equipped 
with a motor drive in which the rotor is mounted and 
keyed directly on the lower wheel-shaft within the column of 
the machine, as illustrated. Two ball bearings, supported 
by end bells reduce the friction of the shaft. The end bells 
have finished concentric tongues which accurately fit inside 
finished rings on the band-saw frame and on the stator, 
this construction insuring alignment and providing for easy 
accessibility. A two- or three-phase alternating-current mo- 
tor running at 600 revolutions per minute is recommended 
for this type of drive. The machine is equipped with 36- 
inch wheels and accommodates work up to 36 inches wide 
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Sectional View of Novel Motor Drive on Oliver Band Saw 


between the saw and the column, and up to 16 inches high 
under the guide. The table tilts 45 degrees to the right and 
5 degrees to the left. 


DUMORE UTILITY TOOL AND IMPROVED 
DRILL 


; To facilitate small-hole drilling, engraving, and die-sinking 
operations, especially in places that may be inaccessible 
with other types of equipment, the Wisconsin Electric Co., 
2559 Sixteenth St., Racine, Wis., is bringing out the geared 
utility tool here illustrated. This tool is driven by a nickel- 
plated universal motor, which may be operated on either 
alternating or direct current, the motor being balanced 
dynamically to obviate vibration. The motor drives, through 
worm-gearing, one end of a flexible shaft, at the opposite 
end of which is mounted an aluminum hand-piece and a 
No. 0 Jacobs chuck. Convenient operation of the tool is 
provided for by having the motor pivotally mounted on the 
base. Chuck speeds from 500 to 2000 revolutions per minute 
are obtainable by means of a five-speed rheostat in the 
base; however a foot-control rheostat can -also be supplied. 
The chuck takes tools from % inch diameter down to a 
No. 80 drill. 

Attention.is called to the Aluminum hand-piece, which is 
knurled and fitted with a doublerow S K F ball bearinz 
to take both end thrust and radial load. This construction 
is said to result in a smooth-running chuck and to prevent 
the hand-piece from becoming hot. A chuck guard permits 
the hand-piece to be held close to the work. This guard is 
_ made of brass and is removable from the hand-piece by 
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Dumore Utility Tool for Difficult Drilling, Engraving, and Die-sinking 


giving it a single turn. An S. S. White No. 7 hand-pieca 
may also be furnished with this equipment, together with a 
special adapter and a coupling. 

The same company is also introducing to the trade an 
improved type A sensitive high-speed drilling machine for 
use in jewelry manufacture and similar work, where a ma- 
chine designed for light work is required. This machine is 
Similar in appearance to the one described in May, 1918, 
MACHINERY; but it is equipped with a universal dynami- 
cally balanced motor for operation on either alternating or 
direct current, the same as the utility tool. The drilling 
machine is equipped with a No. 0 Jacobs chuck, and a foot- 
controlled rheostat provides for regulating the spindle speed 
to meet the requirements of each job. This machine has a 
capacity for drilling holes up to 1/16 inch in diameter in 
steel. 


MYERS SMALL-SIZE ENGINE LATHE 


A 10-inch engine lathe equipped with a quick-change gear- 
box is the latest addition to the line of products manufac- 
tured by the Myers Machine Tool Corporation, Columbia, 
Pa. The machine has a maximum distance between centers 
of 24 inches, and is built both in floor and bench styles. 
The simplicity of its construction and convenience of opera- 
tion will be apparent by reference to the accompanying 
illustration. The gear-box provides for cutting twenty-five 
threads, ranging from 6 to 52 per inch. For convenience in 
thread-cutting, the apron is equipped with a thread dial at 
the right-hand end, which makes it unnecessary to use a 


Myers 10-inch Engine Lathe equipped with a Quick-change Gear-box 
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backing belt or a reversing motor in operations of this sort. 
The thread dial can be readily disengaged from the lead- 
screw when not in use, and the lead-screw is only used in 
thread-cutting, a rack on the bed and a pinion in the apron 
being used to feed the carriage longitudinally in other 
operations. 

The compound rest is graduated in degrees, and the 
cross-feed is equipped with a micrometer nut. Clamping 
bolts provide for holding the compound rest in the desired 
setting. The swing over the rest is 6% inches. The tail- 
stock is of the set-over type and does not interfere with 
swinging the compound rest at right angles to the cross- 
slide. The headstock spindle is made of open-hearth high- 
carbon steel, bored from solid metal and ground. The 
spindle socket is bored to a No. 3 Morse taper, and bushed 
for a No. 2 Morse taper. The hole through the spindle is 
25/32 inch in diameter. The countershaft is provided with 
forward and reverse friction pulleys. 

All gears on the lathe are adequately covered with guards, 
the guard for the change-gears at the left-hand end of the 
machine being of the swinging type so that they are readily 
accessible. Various attachments, such as a draw-in collet 
chuck and a taper attachment, may be furnished, and the 
lathe may be equipped with short legs in place of those 
shown, for installation on a bench. The weight of the floor 
and the bench type is approximately 400 and 360 pounds;, 
respectively. 


FORBES & MYERS TOOL GRINDER 


A model No. 102 tool grinder, which differs prineipally’ 


from other grinders of this class made by Forbes & Myers, 
178 Union St. Worcester, Mass., in that it is equipped with 
welded steel guards and rests, is now being introduced to 
the trade by this concern. Originally, this machine was 
supplied to a purchaser without either guards or rests, so 
that he might equip it as desired. Because welded steel 
guards and rests have proved satisfactory, the standard 
machine is now being furnished with them. 

The motor is of the squirrel-cage induction type, fully 
enclosed, and equipped with “Norma” bearings. The stand- 
ard wheels are 10 by 1 inch, and run at a speed of 1800 
revolutions per minute; however, wheels of different widths 
and grades can be furnished when specified. The welded 
guards and rests are attached to the motor frame by four 
nuts, which are screwed on stud extensions. This grinder 
is ordinarily supplied for 220-, 440-, or 550-volt, two- or 
three-phase, 60-cycle current, but for cases where 60-cycle 
current is not available, a special model is furnished. 


Forbes & Myers Tool Grinder equipped with Welded Guards and Rests 
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SUPERIOR VERTICAL-SPINDLE DRILLING 
MACHINE 


The 20-inch drilling machine made by the Superior 
Machine Tool Co., Kokomo, Ind., has been redesigned to adapt 
it for light manufacturing work, and for use in vocational 
training schools, garages, etc. This machine is made in six 
styles, the type B-1, shown in the illustration, being back- 
geared and provided with geared wheel and pilot feeds. 
The other types differ in the drive, feed, or both. All parts 


Superior Redesigned Vertical-spindle Drilling Machine 


of the machine are made by an interchangeable system, 
which enables the machine to be readily converted or re- 
assembled to meet requirements. Housings for the bearings 
are bored standard, so that worn bushings may be easily 
replaced and accurate alignment maintained. 
~ The spindle has a No. 3 Morse taper hole, and is provided 
with a ball thrust bearing. The drift slot for the taper hole 
is located in the shoulder of the spindle, where it is exposed 
at all times. THe spindle sleeve is made of cast iron, 
bronze-bushed, and graduated the full length of its travel. 
The rack is made of steel, and secured between shoulders. 
The rack-pinion shaft is operated through worm-gearing, 
which is permanently in mesh and runs in an oil bath. The 
feed gears in the feed-box are made of steel and are heat- 
treated. The speed reduction is obtained through worm- 
gearing, three feeds are obtained by shifting a key in the 
feed-box, and three additional feeds by sliding a gear. 
The base of the machine is provided with standard_T- 
slots for securing work, and the table has a large supporting 
shoulder on the hub to provide additional stiffness when 
work is being drilled close to the edge of the table. A 
geared motor drive is applicable to all types of this machine, 
motor speeds varying from 750 to 1800 revolutions per 
minute being suitable. Some of the principal dimensions 
of the machine are as follows: Maximum distance from base 
to spindle, 41% inches; maximum distance from table to 
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; spindle, 26 inches; traverse of spindle sleeve, 8% inches; 
and traverse of table, 2314 inches. The machine drills to 
the center of a 20%-inch circle, and the style illustrated 
weighs approximately 790 pounds. 


HARRIS FULL-AUTOMATIC HOB 
GRINDING MACHINE 
To meet the demands for a fully automatic hob grind- 
ing machine smaller than its No. 815 machine, the Harris 
Engineering Co., Bridgeport, Conn., has developed the No. 415 


Harris Automatic Hob Grinding Mxchine for Hobs up to 4 Inches in 
Diameter by 5 Inches Long 


machine here illustrated. Its rated capacity is for 
up to 4 inches in diameter by 5 inches long, although hobs 
somewhat larger can be accommodated, especially if the 
teeth are fine. The machine will grind straight-fluted and 


' either right- or left-hand spiral-fluted hobs, indexing auto- 


matically and feeding the hob rotatively against the wheel 
by means of an automatic mechanism. This mechanism is 
so designed that it does not require setting for different 
numbers of flutes in the hobs, being controlled by each 
complete revolution of the hob-spindle. 

The grinding wheel is driven from an overhead motor 
through an endless open belt. By means of an overhead turn- 
table, which is graduated in degrees to suit hobs having 
spiral flutes, the wheel-head is swiveled with the wheel, when 
the angular position of the latter is changed. Vertical adjust- 
ment of the wheel-head is obtained by revolving a hand- 
wheel at the top of the column, and lateral adjustment of 
the wheel is obtained by turning a ball-crank handle. The 
wheel-head is equipped with a truing diamond, and all movy- 
ing parts are amply lubricated by means of oil wells, cups, 
and tubes. As much as 2 inches of belt slack may be taken 
up by means of adjustable wedge blocks beneath the motor. 

The table reversing spiral, generating, indexing, and hob- 
feeding mechanisms are driven automatically by a motor 
mounted on brackets at the rear of the base. The same 
motor drives the pump through an open belt. Enclosed 
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safety-type starting switches for the motors are located at 
the back of the machine where they do not interfere with 
the attendant or the operation of the machine. A safety 
device is also provided to prevent damage to the mechanisms 
in case of accident. This machine is also furnished with 
a belt drive; however, the motor-driven type is recommended 
if a machine practically free from vibration is desired. 


DIAMOND FACE GRINDING MACHINE 


What is believed to be the largest grinding wheel ever 
provided on a face grinding machine was furnished on a 
machine of this class recently built by the Diamond Machine 
Co., Providence, R. I., for grinding large work, such as boiler 
sections having a height of 60 inches. An idea of the wheel 
dimensions may be obtained from the illustration. The 
wheel has an outside diameter of 66 inches, and is composed 
of twenty-eight separate blocks having a face width of 2 
inches and a depth of 714 inches. Each block is held rigidly 
in a chuck of special design which allows the use of about 
90 per cent of the abrasive material in the block before it 
becomes necessary to replace it. A wveel dresser built on 
the machine may be used while an operation is in process, 
without interfering with production. 

The construction of the machine itself is similar to a 
heavy-duty face grinding machine introduced to the trade 
by the Diamond Machine Co., three years ago, and described 
in August, 1920, Macuinery. The drive is obtained from a 
75-horsepower motor which delivers power to the grinding 
wheel through sprockets and a silent chain. The speed of 
the wheel-spindle is 180 revolutions per minute. A large 
cutting power is available at the wheel face, due not onlv 
to the power delivered from the motor, but also to the. kinetic 
energy stored chuck, and spindle. 
The wheel-spindle is provided with bearings to reduce fric- 
tion in rotation and to take up end thrust. 

An automatic system provides for pumping cutting solu- 
tion or water from a 140-gallon tank at the rear of the ma- 
chine, collecting it after the solution flows from the wheel, 
and settling out the solid material before the solution is 
again circulated. delivered to the wheel 
through two nozzles by means of which the supply may be 
Sheet-metal guards prevent splash- 
ing of the solution and protect the bearings of the machine. 
The table platen measures 36 by 110 inches, and has a speed 
of 22 feet per minute. It is provided with slots for attaching 
the work and fixture. The table motion may be controlled 
from the front of the machine and also from the position 


in the rotating wheel, 


The solution is 
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Sectional Wheel 66 Inches in Diameter provided on a Diamond 
Face Grinding Machine 


746 


of the operator behind the table. A patented arrangement 
of belts and pulleys within the bed practically eliminates 
shocks when the table movement is reversed. The weight 
of this machine is over 40,000 pounds. 


MORGAN HACKSAW FRAME 


Among the features claimed for the Morgan hacksaw frame, 
which has been placed on the market by the Albany Hard- 
ware Specialty Mfg. Co., Albany, Wis., are a means for 


Morgan Hacksaw Frame of Improved Design 


quickly releasing and tightening the blades; quick ad- 
justment to suit various lengths of blades; and a quick 
method of setting the blades in any of four positions. The 
lever on the side of the frame just in front of the handle 
is attached to a cam, which releases the tension on the saw 
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this resulted in an average increased life of about 20 per 
cent. Another advantage claimed for this tap is the elimina- 
tion of practically all vibration, which is usually the direct 
cause of tap breakage. The smoothness of operation at high 
speeds permits a reduction in tapping time, and consequently 
the production of more tapped holes per day per man. On 
account of the fact that the tap has a free cutting edge, it 
has been found possible to run the driving motor at unusu- 
ally high speeds without injuring the tap. Difficulties have 
been experienced with some staybolt taps because of excessive 
friction causing the tap to soften and become dull in the 
heated spots, the dulling action continuing until the tool was 
practically ruined. 

Considerable experimenting in relieving the tap was re- 
sorted to in order to eliminate chatter and obtain a method 
of relieving all taps uniformly; finally, it was decided that 
a “compound relief’ was the most satisfactory. This was 
produced by machine relieving in conjunction with a special 
machining operation. To insure durability, a steel of spe- 
cial analysis is used in making the tap. In order to insure 
that the tap would be within the specified lead tolerance 
after the various machining operations it was found advis- 
able to give it a special temper. With the tempering process 
employed the lead variation is within close limits, and at the 
same time the tap is given a soft center, thus combining 
toughness with good cutting qualities. This staybolt tap is 
made in all styles and sizes required in boiler building and 
repairing. 


Brubaker Patented Spiral-fluted Staybolt Tap 


blade when the lever is pulled away from the frame. The 
frame is held in the desired position for a given blade by 
means. of a spring stop-pin, which is seen in the illustration 
projecting through a hole just above the tension lever. 

Adjustment of the tension on the blade is accomplished 
by means of the knurled thumb-nut at the left-hand end, 
the spring on the adjusting bolt doing away with the neces- 
sity of using a check-nut. In setting the blade at right 
angles to the frame, it is only necessary to push back a 
pin which holds the blade in position and then turn the 
blade until the spring again seats locating keys. The handle 
is made of hard rubber. 


BRUBAKER SPIRAL-FLUTED STAY- 
BOLT TAP 


In tapping staybolt holes it is important to use taps that 
are not only free-cutting, but also designed to distribute 


the work of cutting properly in order to obtain clean threads, © 


eliminate vibration, and consume a minimum amount of 
power in driving. The patented spiral-fluted staybolt tap 
recently introduced on the market by W. L. Brubaker & 
Bros. Co., Millersburg, Pa., is designed to meet these require- 
ments. After developing this tap, tests were run for over 
three years in leading shops, the object being to determine 
whether or not the tap was a success under working con- 
ditions. According to these extensive tests, the tap has six 
distinct features that make it superior to any tap previously 
manufactured by this company. 

In the first place, the taper, which varies for each size, 
is such that it insures a uniform distribution of the work 
along the entire length of the tap. The tests showed that 


HAND-FEED LEVERS ON BULLARD 
“MAXI-MILL” 
There are many classes of work handled on turning and 


boring mills, for which it is desirable from the viewpoint 
of both quality and quantity production, to feed the tool 


Right-hand End of Cross-rail on Bullard ‘‘Maxi-mill,’’ 
Arrangement of the Hand-feed Levers 


showing 
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by hand in taking heavy cuts. A job of this kind is 
the machining of automobile tire molds. In this work, it is 
standard practice to feed the tool by hand in roughing out 
the form. In order to facilitate hand-feeding of the tools, 
the Bullard Machine Tool -Co., Bridgeport, Conn., has 
equipped its ‘‘Maxi-Mill’” with special levers, as here illus- 
trated. When using these hand-feed levers, the operator 
stands in a position from which he can closely observe the 
cut, and the greater leverage obtained through their use is 
of considerable advantage in holding the tcol in contact 
with the work when cutting through tough scale and into 
chilled cast iron or cast steel. When a form templet and 
pointer attached to the tool-slide are used, the operator can 
watch them closely, and guide the tool with ease and accu- 
racy by the use of the levers. 

These hand-feed levers are provided at both ends of the 
cross-rail. They are pivoted on a free swinging collar, 
mounted on the “hammer” handwheel supporting bracket. 
Hardened steel clutch teeth on the hub of the handwheel and 
on the hand-lever are engaged by imparting a slight forward 
movement to the lever. A safety device provides for auto- 
matically disengaging the levers when they are not actually 
held in engagement. 


NEW MACHINERY AND TOOLS NOTES 


Stainless Steel Rule: Brown & Sharpe Mfg. Co., Providence. 
R. I. A new 12-inch stainless steel rule, known as style No. 
350, which is similar to the 6-inch rule described in March 
Macuinery. The rule is rustproof, and will not stain or 
discolor. It is made of high-grade stainless steel, and is 
hardened and tempered. These rules are graduated in 
eighths, sixteenths, thirty-seconds and sixty-fourths of an inch. 


Open-side Crank Planer: Whipp Machine Tool Co., Sidney. 
Ohio. A redesigned and improved crank shaper of the open- 
side type, suitable for work requiring either a planer or a 
shaper and hence especially adaptable to tool-rooms and 
yocational training schools where the installation of both 
a shaper and a planer is not warranted. The table stroke 
is adjustable by means of the shaper-type stroke-adjusting 
mechanism. The table drive is through a heavy crank 
operated by a bull wheel. The crank-arm is mounted on a 
bearing pin at the bottom of the bed, and its upper end and 
the table-adjusting nut are connected through heavy links. 
The table may be operated at from 7 to 70 strokes per minute. 
The feed-control mechanism is like that used on planers. 
This machine weighs about 4600 pounds. 


Spot-welding Machine: Thompson Spot Welder Co., 161 
Pleasant St., Lynn, Mass. A power-driven automatic spot- 
welding machine for such work as disk wheels and crank: 
cases. Its normal capacity is for welding two 3/16-inch iron 
or steel plates. A maximum pressure of 2000 pounds per 
“square inch is delivered on the die points. The machine is 
provided with means of elevating the upper welding head or 
electrodes 1% inches, to facilitate the insertion or removal 
of work having flanges, ribs, etc. The machine may be 
operated in cycles of one spot or continuously. Automatic 
make-and-break switches can be set to suit the gage of 
stock to be welded or the amount of indentation desired. 
The driving pulley runs at a normal speed of about 100 
revolutions per minute, which operates the machine at the 
rate of 20 spots per minute. 


Assembling and Straightening Press: General Mfg. Co., 255 
Meldrum Ave., Detroit, Mich. A power-driven assembling 
and straightening press, capable of exerting pressures vary- 
ing from a few pounds up to twenty tons, which is intended 
for use as a single-purpose heavy-duty machine. This press 
is of the three-post type, and has a maximum ram stroke 
of 12 inches. The ram is driven at a constant speed in one 
direction through worm-gearing and spline keys. A nut 
revolves with the ram until pressure is applied on a foot- 
pedal, to tighten a brake and stop the nut. The ram then 
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advances through the nut until the pressure is released from 
the foot-pedal, at which time a spring connected by a cable 
to the top of the ram returns it to the raised position. The 
maximum height between the table and the ram nose on the 


standard machine is 18 inches, but this dimension may be 
changed to meet requirements. 


* * * 


HAND-OPERATED BORING TOOL 


A certain automobile repair part, which is regularly sent 
out with a nominal sized hole, must, on account of the par- 
ticularly close limits required, be bored at the service sta- 
tion during the assembling operation. As many service sta- 
tions are not equipped with machine tools adapted for this 
work, a special fixture (the driving mechanism of which 
is shown in the accompanying illustration) was designed for 
their use. The fixture holds the part securely, and drives 
a small piloted boring tool through the hole at an extremely 
fine rate of feed. 

The operation is merely to set up the part (not shown), 
insert the boring-bar, and turn the handwheel H. It will 
be noted that two gears are mounted on the handwheel 
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Hand-operated Boring Tool used in assembling Automobile Repair Part 


shaft, and held in place by a key F. Gear A has 80 teeth 
of 16 pitch, and gear B has 79 teeth of 16 pitch. gear A 
drives gear D, which has 30 teeth, turning it in the direc- 
tion indicated by the arrow at a speed ratio of 8 to 3 or 
2.666. Also gear B turns gear OC, the ratio between these 
gears being 2.548. Gear C will therefore make 0.882 revo- 
lution while D is making one revolution. 

Gear D is provided with two splines which are a sliding fit 
in keyways cut in spindle #. A 16-pitch thread is cut the 
entire length of the hole through gear ©. Now as the 
splines drive spindle # at a different speed from that of the 
threaded gear C, the resultant action will be a feeding 
movement of shaft # in a downward direction. The amount 
of feed per revolution of the spindle is found by multiplying 
the differential ratio by the exact pitch of the thread in 
gear ©. In this case, the tool feed for each revolution of 
the spindle or boring-bar would be equal to 0.118 X 0.0625 
or about 0.0073 inch. The boring-bar makes about 2 2/3 
revolutions for each complete revolution of the handwheel. 
The feed per revolution of the handwheel is about 0.019 
inch. The holes bored by the use of this attachment are 
accurate and free from tool marks. W. R. 
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Another BROWN & 
No. 33 


for 


Capacity: 


Longitudinal Feed, 34 in., Auto- 
matic; Transverse Adjustment 
of Table, 51/4, in.; Vertical Ad- 
justment of Spindle, 
15 in.; Adapted to a 
Constant Speed Motor 
Drive. 


Pre 
a 


This rugged, sturdy machine is a development of the manufacturing type of 
milling machine. [Fully automatic control of table and spindle adapt it to the 
milling of duplicate parts in large quantities. Box construction with internal 
bracing of heavy webs throughout the machine gives ample strength for sub- 
stantial cuts-on large pieces. Additional support for heavy cuts is found in 
the long saddle, clearly shown on the next page. Other features of this ma- 
chine are the Constant Speed Drive, making the spindle speeds and table feeds 
entirely independent of each other—the Taper Nose Spindle, a well-known 
advantage of Brown & Sharpe Milling Machines—and the automatic lubrica- 
tion of all rotating parts within the frame. The Automatic Control of the Table 
and Spindle is described on the next page and is similar in principle to that 
used on our No. 21 Automatic Milling Machine. 
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SHARPE Automatic 
Milling Machine 


of Table and Spindle 


All the automatic controls of this machine are operated by four styles of table 
dogs. 


Dogs “C” and “F” acting on gear sector “L’’ control the Constant Fast 
Travel and Variable Cutting Feed of the table, respectively, and may be set 
to act in either direction. 


Dogs control all movements 


ping of the table. These dogs in conjunction with levers “1” and “2” may 
be set to secure continuous, intermittent or semi-automatic milling. 


The Spindle can be set to start, stop or reverse automatically or it can be set 
to run continuously in either direction. The Spindle reverse is controlled by 
dogs similar to “C” and ‘“‘F”’ placed on the rear of the table at the right. 


When working in conjunction with the table, the Spindle starts whenever the 
variable cutting feed is engaged and stops whenever the table stops, reverses 
or moves at its constant fast travel. 


Write for Specifications. 


BROWN & SHARPE MFG. Co. 


Dogs “R” and “S” acting on plungers “P” control the reversing and stop- 
Providence, R.I., U.S.A. 
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PERSONALS 


Frep C. Stripnine, formerly chief engineer of the Thomas 
Spacing Machine Co., Pittsburg, Pa., is no longer connected 
with that concern. Mr. Stiening’s plans for the future have 
not yet been announced. 


Frep E. Lampe, until recently associated with the Powers 
Accounting Machine Corporation, has become connected with 
the Wales Adding Machine Co., Wilkes-Barre, Pa., in the 
capacity of production engineer. 


ALBERT SCHAFFNER, formerly with the United States Navy 
Yard at Philadelphia, has become associated with the H. B. 
Underwood Corporation, 1015 Hamilton St., Philadelphia, 
Pa., manufacturer of portable tools for industrial plants, 
marine shops, and railroad shops. 


E. H. Ruynearson, for five years with the Millholland 
Machine Co., Indianapolis, Ind., and also for five years with 
the E. A. Kinsey Co., machinery dealer, Cincinnati, Ohio, 
has been placed in charge of the used machinery department 
of the Vonnegut Machinery Co., of Indianapolis, Ind. 


R. L. Morcan, of the Greenfield Tap & Die Corporation, 
Greenfield, Mass., will terminate his connection with that 
concern on June 1. Mr. Morgan developed the ‘‘Hydroil” 
internal grinder manufactured by the company. His ad- 
dress after June 1 will be 393 Main St., Worcester, Mass. 


Louis W. WILLIAMS, who has been in charge of the New 
York office and warehouse of the Union Drawn Steel Co., 
Beaver Falls, Pa., serving in the capacity of eastern sales 
agent, has been succeeded by J. P. Barnum, late assistant 
sales agent, and for many years office manager at New York. 


W. H. Marsuati, chairman of the board of the Consoli- 
dated Machine Tool Corporation of America, builder of 
machine tools, railroad and shipyard equipment, 17 E. 42nd 
St., New York City, has been elected president of the com- 
pany to fill the vacancy caused by the sudden death of 
C. K. Lassiter on March 3. 


ArTHuR H. ADAMs, consulting engineer, of 41 Park Row, 
New York City, specializing on design, development, and 
production problems in light and especially delicate mechani- 
cal and electro-mechanical devices, has recently become 
assistant to the superintendent of development of the Haw- 
thorne, Ill., works of the Western Electric Co., Inc. 


L. B. AUGUSTINE has been appointed export sales manager 
of the Wisconsin Electric Co. with offices at the factory in 
Racine, Wis. The company is undertaking a vigorous cam- 
paign to develop its export business in “Dumore” toolpost 
grinders, drills, motors, and electrical appliances. H. A. 
ScHuLTz has been appointed advertising manager of the 
company. 


JoHN C. Cotter, formerly with the J. H. Williams & Co., 
at Buffalo, N. Y., has become associated with the Western 
Drop Forge Co., Marion, Ind. Mr. Cotter was connected 
with J. H. Williams & Co. for a number of years, having 
served as works manager of the Brooklyn factory, Buffalo 
district sales manager, and general sales manager of the 
special forgings department. 


H. EH. WirHAm has been appointed manager of the Chicago 
office of the Kearney & Trecker Corporation, Milwaukee, 
Wis., to take the place of W. H. ALLEN who has been pro- 
moted to the position of sales manager. Mr. Witham was 
previously connected with the Warner & Swasey Co., Cleve- 
land, Ohio, serving in various capacities, principally with 
the sales department, and eventually being placed in charge 
of the Chicago office. a 


S. P. Rockwet., 65 Highland St., Hartford, Conn., was 
appointed by the American Gear Manufacturers’ Association 
at its seventh annual convention, held in Cleveland, April 
19 to 21, consulting metallurgist of the association. In this 
capacity, any of the members of the association may call on 
Mr. Rockwell for consulting work, when any problems arise 
in which they may be aided by Mr. Rockwell’s experience in 
the metallurgical and heat-treating field. 


W. H. ALLEN has been promoted to the position of sales 
manager of the Kearney & Trecker Corporation, Milwaukee, 
Wis., and will assume his new duties in that capacity at 
once. From 1906 to 1915 he was employed as a salesman 
for the Charles H. Besly Co., of Chicago, and subsequently 
became Chicago sales representative of the Fellows Gear 
Shaper Co. In 1918 he associated himself with the Kearney 
& Trecker Corporation in the capacity of manager of the 
Chicago office, which position he has held up to the present 
time. 


CiirForD F. Messincer, for the last three years general 
sales manager of the Chain Belt Co., Milwaukee, Wis., manu- 
facturer of “Rex” conveying and transmission chains, con- 


MACHINERY 


May, 1923 


crete mixers, conveying machinery, and traveling water 
screens, has been elected second vice-president. Mr. Mes- 
singer entered the employ of the Chain Belt Co. in 1911, 
and has held the positions of advertising manager, manager 
of concrete mixer sales, and general sales manager. He is 
also a director of the Chain Belt Co., and a director of the 
Interstate Drop Forge Co. of Milwaukee. 


REGINALD CLARK has become associated with the Western 
Drop Forge Co., Marion, Ind. Mr. Clark sailed for England 
on March 24, to investigate foreign forge practices in the 
interest of the.company, and upon his return to the United 
States will reside and take up his work in Marion. He was 
previously connected with J. H. Williams & Co., and for 
many years with the Rolls-Royce Co. in Derby, England. 
During the war he was sent by the latter company to the 
United States to supervise the production, testing, and all 
elements in connection with forgings used in the Rolls- 
Royce battle plane motor. 


Henry DreESES, president and general manager of the 
Dreses Machine Tool Co., who: recently retired from active 
business, after fifty-four years’ service in the machine tool 
industry, was tendered a farewell dinner by the radial drill- 
ing machine manufacturers of Cincinnati on the evening of 
April 4 at the Business Men’s Club. August H. Tuechter 
acted as toastmaster, and presented Mr. Dreses, on behalf of 
his former associates, with a beautiful Rookwood vase, as an 
expression of their respect and esteem. The following were 
present: J. B. Doan, American Tool Works Co.; J. C. Carl- 
ton Machine Tool Co.; Oscar W. Mueller, Mueller Machine Tool 
Co.; Norman B. Chace, Fosdick Machine Tool Co.; George M. 
Morris and Arthur C. Pletz, Morris Machine Tool Co.; Wil- 
liam Gilbert, Charles Gilbert and Walter Hudson, Dreses 
Machine Tool Co.; George P. Gradolf and August H. Tuechter, 
Cincinnati Bickford Tool Co. 


* * #* 
THE AMERICAN MANAGEMENT ASSOCIATION 


The American Management Association was formed at a 
recent meeting in New York City, at which were present 
nearly 200 executives representing industrial and commer- 
cial enterprises in various parts of the country. The new 
organization takes the place of the National Personnel Asso- 
ciation, and will be devoted exclusively to the consideration 
of the human factor in commerce and industry. The asso- 
ciation recognizes that personnel work is an inseparable 
part of management, and is interwoven in all the efforts 
and activities of the production and sales departments. It 
cannot be segregated as an isolated function, and must be 
dealt with by management with the same care as produc- 
tion and sales problems. The human factor in industry 
must be handled in a more intelligent manner than it has 
in the past, if the best results as regards industrial harmony 
and cooperation are to be obtained. Among the men at the 
meeting who expressed themselves strongly along these lines 
was Charles R. Hook of Middletown, Ohio, vice-president and 
general manager of the American Rolling Mill Co., who de- 
clared that the leaders of American industry must carry to 
the rank and file of the workers a clear and simple explana- 
tion of the problems of business as they relate to the par- 
ticular work in which any one industrial enterprise is 
engaged. 

* * * 


THE INDUSTRIAL OUTLOOK 


As summarized by W. F. Gephart, vice-president of the First 
National Bank of St. Louis, the outstanding factors in the 
industrial situation today are as follows: 

The present tendency of business is upward, but further 
increases above the existing physical volume of trade are 
handicapped by the lack of adequate transportation facilities. 

The upward movement of prices may continue in the case 
of some classes of commodities, but there will probably be a 
marked resistance to too rapid and too great advances in the 
case of consumers’ goods. One of the unfortunate effects of 
the transportation situation is that it may produce a tem- 
porary “place scarcity” of some commodities, with the result 
that some unhealthy price advances may occur. 

Wages, like prices, will probably reach higher levels in 
some lines of business. This, coupled with higher raw ma- 
terial costs, in the face of a resisting market, will probably 
tend to restrict industrial profits, even though business 
activity continues at a relatively high level. 

While the Federal Government has been making some 
progress in reducing expenses, there is no sound basis for 
assuming that any material reduction in taxes can be ex- 
pected in the near future. As a matter of fact, if some of 
the plans that are now under consideration are put into 
force, taxes may tend higher rather than lower. 
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From one position at the front of the knee, a 
single lever by a direct movement gives any de- 
sired rate of feed. 


Easier control means more profitable operation. 
That is why No. 4 and No. 5 High Power Cin- 
cinnati Millers are designed to bring all ele- 
ments of control to the operator at this one cen- 
tralized position. 


Other equally distinctive patented features are 
described in a_ special booklet ‘Cincinnati 
Millers Nos. 4 and 5.” Send for it. 


No. 4 VERTICAL HIGH POWER 
All 4 and 5 High Power Millers 


have patented features that The Cincinnati Milling Machine Company 
will speed your production. It 
will pay to know all about CINCINNATI, OHIO 


them. 
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OBITUARIES 


WINSLOW BLANCHARD 


Winslow Blanchard, president of The Blanchard Machine 
Co. of Cambridge, Mass., and widely known in the machine 
tool industry, died at his home in Waban, Mass., April 7, 
after an illness of some months. He was born in Dorchester, 
Mass., September 24, 1865, the son of John W. and Harriet 
Blanchard. A graduate of the Institute of Technology in the 
class of 1888, in his early professional life he served on the 
engineering staffs of the Boston Heating Co., and the Metro- 
politan Sewerage 
Commission, but for 
more than twenty 
years had been as- 
sociated with The 
Blanchard Machine 
Co., of which he 
was the head. Mr. 
Blanchard held all 
the chief executive 
offices of the Bos- 
ton Branch of the 
National Metal 
Trades Association, 
and was treasurer 
of the Associated 
Industries of Mass- 
achusetts, first vice- 
president of the 
National Machine 
Tool Builders’ As- 
sociation, one of 
the Board of Gov- 
ernors. of the Mass- 
achusetts Charit- 
able Mechanics’ As- 
sociation, a mem- 
ber of the Employ- 
ers’ Association of 
Eastern Massachu- 
setts, the Engineers’ 
; Club of Boston, the 
Machinery Club of New York, the Wellesley Country Club 
and the Waban Neighborhood Club. 


Mr. Blanchard was responsible for bringing out a line~ 


of grinding machines so original in design that the type 
was generally referred to as Blanchard grinders. These 
machines have greatly widened the field for the grinding of 
flat surfaces and many parts that formerly it was not con- 
sidered practicable to grind. 

Mr. Blanchard is survived by his wife, two brothers and 
a sister. 


FRED S. Martin, staff superintendent of the Westinghouse 
Electric & Mfg. Co., East Pittsburg, Pa., died recently in 
the West Penn Hospital, Pittsburg, following an operation. 
Mr. Martin was born in Claverick, N. Y., February 12, 1863. 
He graduated from the Staustead Wesleyan College, Stau- 
stead, Canada, in 1878, with a commercial degree. After 
completing his college education, he took up the machinist 
trade at the Franklin Foundry & Machine Co., Providence, 
R. I. Upon completing his training, he became superin- 
tendent of the Brown & Sharpe Mfg. Co., which position he 
held for eight years. Later he became foreman of the EHdi- 
son General Electric Co. in Schenectady, and in November, 
1906, entered the employ of the R. D. Nuttall Co., Pittsburg. 
Subsequently he was employed by the Westinghouse Electric 
& Mfg. Co., and served as superintendent of the large in- 
dustrial motor department for a period of eleven years. In 
1918 he was appointed staff superintendent and held that 
position until the time of his death. He was a member of 
the American Society of Mechanical Engineers. Mr. Martin 
is survived by his wife, three sons, and one daughter. 


FREDERICK M. Srevens, for the last twelve years production 
manager of John Chatillon & Sons, died in New York City 
on April 8, in his seventy-second year. Mr. Stevens was born 
in Danbury, Conn., and after finishing public school, attended 
the Gloversville Military Academy. He then entered Cornell 
University, where he studied mechanical engineering. After 
completing his education, he spent fourteen years in pro- 
duction work with Mathews & Willard, of Waterbury, Conn. 
He left Waterbury to take charge of the production of the 
Manhattan Screw & Stamping Co. in New York City. During 
the last twelve years of his life, Mr. Stevens served as pro- 
duction manager of John Chatillon & Sons. During this 
time he made many notable changes in production methods 
and practice, developing and improving many types of scales 
and cutlery. Mr. Stevens is survived by a widow and three 
daughters. 
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Water H. GiILLInaAND, architect for the Westinghouse 
Electric & Mfg. Co., East Pittsburg, Pa., died on April 1 at 
his residence in Pittsburg, aged fifty years. Mr. Gilliland 
became connected with the Westinghouse company in 1904. 
At the time of his death he held the position of works 
architect, and had charge of the designing of buildings for 
the company not only at East Pittsburg but throughout the 
United States. He is survived by his wife, a daughter, and 
two sons. 


ERNEST MILLS, vice-president and production manager of 
the Smith & Mills *Co., Cincinnati, Ohio, manufacturer of 
shapers, died at his home in Cincinnati on April 4, after 
an illness of about three months. Mr. Mills was forty-nine 
years old at the time of his death, and had spent thirty-five 
years in the business. He leaves a widow, one son, two 
daughters and a brother, James Mills, who is president of 
the Smith & Mills Co. He was a Scottish Rite mason. 


M. C. Town Ley, president of the Walcott Lathe Co., Jack- 
son, Mich., died on April 3. 


MEETING OF AMERICAN WELDING SOCIETY 


The annual meeting of the American Welding Society was 
held in the Engineering Societies’ Building, 29 W. 39th St., 
New York City, April 24 to 27. The first day was devoted to 
committee meetings on the training of operators, resistance 
welding, electric arc welding, and the welding of storage 
tanks. The committee on specifications for steel to be welded, 
met Thursday, April 26, and in the evening of the same day 
the technical session of the society was held, when papers 
were read on “Welding of Unfired Pressure Vessels,” by 
H. L. Whittemore, and on “Training of Welding Operators,” 
by J. C. Wright. During the last day of the meeting the 
gas welding committee outlined plans for future activities. 

The committee on training of operators outlined courses 
for training both gas and electric welders; the resistance 
welding committee considered a research program and as- 
signed specific problems to appropriate laboratories and in- 
dividuals. The electric arc welding committee dealt with 
standardization of arc welding apparatus, cast iron welding, 
applications of are welding to ship construction, and welding 
of non-ferrous metals and manganese steel. Recent develop- 
ments in the electric arc welding field were reviewed. The 
committee on specifications for steel to be welded made plans 
for such investigations as are necessary to enable the com- 
mittee to draw up specifications for steel. 


» & se 


SWISS FIRM RECEIVES FRANKLIN INSTITUTE 
MEDAL 


The Franklin Institute, Philadelphia, Pa., at its meeting 
Wednesday, April 18, conferred the Edward Longstreth medal 
upon the Societe Genevoise d’Instruments de Physique of © 
Geneva, Switzerland, for that company’s universal measuring 
machine. R. Y. Ferner, of 1410 H St., N. W., Washington, 
D. C., the American representative of the company, received 
the medal on behalf of the Geneva firm. This medal is 
awarded for unusual developments and inventions pertaining 
to mechanical processes. The universal measuring machine, 
for which the medal was awarded, is a machine adapted to 
the measurement of gages of all types used in machine shops 
for inspection or working purposes, including plug, disk, 
plate, snap, ring, and thread gages. 


* * * 


The British Hngineering Standards Association has re- 
cently published a conveniently arranged glossary of the 
terms employed in aeronautical work. The glossary is 
divided into sections covering general aeronautics, airplanes, 
airships, aircraft engines, and instruments. In each sec- 
tion the terms employed are logically arranged and clearly 
defined. Illustrations are given in many cases to assist 
the user, and a complete general index is also included, so 
that any particular term can be readily located. The 
number of the publication is 185—1239, and it is obtainable 
from the offices of the association at 28 Victoria St., London, 
S. W. 1, price 1s 5d. 
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“A ship is a ship only when she’s sailing ’’— 
And so a boring machine is a boring machine only 
when she’s boring; and the same with a drilling or 
a milling machine. 


When the 


"PRECISION 


Boring, Drilling and 
MILLING MACHINE 


is not doing one thing she 
is doing another, and : 

often does all three at one | pal LUCAS POWER 
setting of the work, there- | op ti 

fore Never Stands Idle. 


WE ALSO MAKE THE 


Forcing Press 


LUCAS MACHINE TOOL Co. CLEVELAND, OHIO, U.S.A 


FOREIGN AGENTS: Alfred Herbert, Ltd., Coventry. i Anonyme Belge, Alfred Her’ meee? Brussels. Allled Machinery Co., Turin, Barcelona, 
»Zurigh. WV. Lowener, Copenhagen, Christiania, ssehacig hd Im R. S. Stekvis & Zonen, Rotterdam. Andrews & George Co., Tokyo. Aux Forges 
de Vulcain, Paris. Benson Bros., Sydney, Melbou 
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TRADE NOTES 


Bripcerort Brass Co., Bridgeport, Conn., has moved its 
Chicago district sales office from the State Lake Building 
to the Wrigley Building. 

AmerIcAN Grinpinc Co., Philadelphia, Pa., is erecting a 
new building at 1527 Fairmount Ave. The company plans to 
increase its range of work and will install some additional 
special machinery. 

LaPorte Macuine & Toot Co., Inc., LaPorte, Ind., has 
acquired the manufacturing rights to the J. & B. filing and 
sawing machine formerly built by the Johnson & Biddle Tool 
Co., Elkhart, Ind. 

WrtLiaMs, WuitTe & Co., Moline, IIL, have opened an office 
at 623-625 Majestic Bldg., Detroit, Mich., for the accommo- 
dation of their customers in that territory. C. G. d’Ugglas 
is in charge of the new Office. 

JoHN Svrepror Co., Cincinnati, Ohio, manufacturer ot 
shapers, milling machines, and lathes, has made arrange- 
ments to build the die-slotting machine previously made by 
the Peters-Bossert Co., which was described in February, 
1922, MACHINERY. 

Prerer A. FrRASsE & Co., Inc., 417 Canal St., New York City, 
have purchased the entire stock of seamless steel tubes of 
the U. T. Hungerford Brass & Copper Co., New York, the 
latter company having discontinued the handling and sale 
of seamless steel tubes. 

Curter-HamMer Mra. Co., Milwaukee, Wis., has made an 
agency arrangement with O. T. Jenkins, 1002 Pacific Ave., 
Dallas, Tex., for the sale of wiring devices, radio apparatus, 
and standard industrial heating apparatus. The territory 
covered is Texas and Oklahoma. 

OILGEAR Co., Milwaukee, Wis., manufacturer of hydraulic 
presses, broaching machines, variable delivery pumps, and 
variable-speed drives, has appointed the Cleveland Duplex 
Machinery Co. Inc., 1224 W. 6th St., Cleveland, Ohio, as its 
representative in the northern Ohio district. 


Rocxrorp Minitine Macuine Co., Rockford, Ill., has ap- 
pointed Manning Maxwell & Moore, Inc., its exclusive repre- 
sentative in the Atlanta, Ga., territory with offices at At- 
lanta. The company will represent the Rockford Tool Co., 
as well as the Rockford Milling Machine Co. 


TRIPLEX MACHINE TooLt CorpPoRATION, 50 Church St., New 
York City, has appointed the firm of Neff, Kohlbusch & 
Bissell, 1045 W. Washington Blvd., Chicago, Il. exclusive 
agent for the sale of the Triplex combination bench lathe, 
milling and drilling machine in the Chicago territory. 

Water A. ZELNICKER Suppty Co., St. Louis, Mo., has 
moved from 325 Locust St., where it has been located for the 
last twenty years, to new offices in the Chamber of Com- 
merce Bldg., 511 Locust St. The main plant and yards of 
the company in East St. Louis now cover fourteen acres. 


RocKrorp Macuine Toot Co., Rockford, Ill., has given 
the following dealers exclusive sales rights in their respec- 
tive territories for Rockford planers, shapers, and drilling 
machines: C. A. Thumm, 125 Light St., Baltimore, Md.; 
Milwaukee Machinery Co., 93 W. Water St., Milwaukee, Wis. 


CurLter-HAMMER Mrc. Co., Milwaukee, Wis., moved its 
Pittsburg office on May 1 from the Farmers Bank Building 
to Rooms 950-953 Century Building, located on Seventh St., 
between Penn Ave. and Duquesne Way. A. G. Pierce is 
manager of the central district with headquarters in Pitts- 
burg. 

CaMDEN Mrc. Co., Camden, N. J., has been taken over by 
William T. J. Purnell, president of the Palmyra National 
Bank, and Jacob M. Noll, formerly general manager of the 
Nelson Valve Co. The company will be known as the Cam- 
DEN Die Merce. Co., and will continue to manufacture the 
“Camco” dies. 


DwicHt P. Ropinson & Co., 125 E. 46th St., New York City, 
engineers and constructors, have opened a Philadelphia office 
which will be under the direction of Carl A. Baer, a consult- 
ing engineer in the design of industrial textile and power 
plants, recently connected with the firm of Baer, Cook & 
Co., engineers. 


PRECISION & THREAD GRINDER Mrec. Co., 1 S. 21st St., Phil- 
adelphia, Pa., manufacturer of the multi-graduated precision 
grinder and precision thread lead variator, announces the 
following newly elected officers: President and general 
manager, A. T. Doud; vice-president and chief engineer, 
W. H. Frick; treasurer, F. V. Doud; and secretary, W. C. 
Greger. 

CLEVELAND ABRASIVE WHEEL Co., Cleveland, Ohio, has re- 
cently added to its plant and equipment, and is now in a 
position to supply vitrified and shellac wheels, as well as 
those manufactured by the silicate process. This company 
started by manufacturing only silicate wheels, but has 
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widened its scope, so that it now meets all grinding wheel 
requirements. J 

BICKETT MACHINE & Mra. Co., Cincinnati, Ohio, has been 
reorganized and is now doing business at 650 Evans St., 
Cincinnati, under the name of Bickerr MiLLER Co. The com- 
pany will continue to manufacture the Bickett line of bench 
milling machines, and will also design and build special 
machinery and tools and do general contract work. C, A. 
Bickett is president and general manager. 

Cuicaco Bettine Co., 127 N. Green St., Chicago, Ill., has 
opened a direct factory branch at 66 Forsythe St., Atlanta, 
Ga. The new branch will be under the management of Ben 
L. Willingham and Brad Hodges, both of whom have had 
broad experience in the belting field. At the new branch 
the company will carry a complete stock of “Reliance” and 
“Sea Lion” leather belting, as well as a complete line of 
belting accessories. 


GriswoLtp Merc. Co., Rock Island, Ill., has sold its entire 
assets to C. P. Thomas, of Rock Island, and the business 
will be operated in the future under the firm name of the 
Thomas-Kerns Co. (not incorporated). The Thomas-Kerns 
Co. is entering the light metal specialty engineering field, 
and in addition to stampings, will produce jigs, tools, dies, 
wood and metal patterns, models, etc. It will also undertake 
plating, enameling and spot-welding. 

MimweEstern Too. Co., 5215 Ravenswood Ave., Chicago, IIl., 
has recently been formed for the purpose of manufacturing 
hobs, milling cutters, jigs, fixtures, dies, gages, and special 
tools. S. R. Swenson, who has been chiefly active in forming 
the new company, will act as general manager. Mr. Swen- 
son has had extensive experience in the field covered by the 
new company, having formerly been connected with the 
Barber-Colman Co., the Illinois Tool Works, and the Goddard 
Tool Co. 


AMERICAN METAL Propucts Co., Milwaukee, Wis., manufac- 
turer of “Ampco,”’ a copper aluminum steel alloy of high 
tensile strength and acid-resisting properties, reports an 
increase of 400 per cent in its business over the previous 
year. The company has just installed a Detroit electric 
rocking type furnace to take care of its increasing business 
in ingots and castings. Other new equipment is being in- 
stalled, and the installation of a wire-drawing equipment is 
contemplated. 


COMBUSTION ENGINEERING CORPORATION, LIMITED, and the 
UEHLING INSTRUMENT Co., Paterson, N. J., have entered 
into an agreement whereby Uehling interests in Canada and 
Newfoundland will be handled exclusively by the Combustion 
Engineering Corporation, Ltd., with principal offices located 
in Toronto, Montreal, Winnipeg and Vancouver. The Uehl- 
ing line includes CO, recorders, SO. recorders, draft recorders, 
combined barometer and vacuum recorders, absolute pres- 
sure indicators, etc. 


WESTINGHOUSE ELEcTRIC & Mrc. Co., East Pittsburg, Pa., 
is erecting a twenty-three story bank and office building at 
Broadway and Liberty St., New York City, which will be 
known as the Westinghouse Building. All the space above 
the eleventh floor will be occupied by the Westinghouse 
Electric & Mfg. Co., Westinghouse Electric International Co, 
Westinghouse Lamp Co., Westinghouse Air Brake Co., and 
allied organizations. The building is expected to be ready 
for occupancy on May 1, 1924. 


Marr MacHInE & Die Castine Co., Inc., Brooklyn, N. Y., 
manufacturer of die-castings in aluminum, zinc, tin, and 
lead alloys, has opened a New England office at 51 Harrison 
Ave., Room 222, Springfield, Mass., of which John C. Ben- 
nett is manager. Mr. Bennett has been secretary, and for 
the past year president of the Purchasing Agents’ Associa- 
tion of western Massachusetts, and was previously connected 
with the Stevens-Duryea Automobile Co., the Fisk Rubber 
Co., and the Hampden Grinding Wheel Co. 


WuitMan & Barnes Co., Akron, Ohio, transferred its New 
York City office and warehouse on May 1 from 64 Reade St. 
to new and more commodious quarters at 99 Chambers St., 
corner of Church. This location will afford increased accom- 
modations and facilities for the carrying of larger stocks of 
W & B twist drills and reamers, thereby enabling the com- 
pany to render a complete service in the eastern district. 
Frank W. Oliver, manager in charge, with a corps of sales- 
men, will represent the company’s interests as heretofore. 


ROLLED THREAD Dik Co., 28 Cherry St., Worcester, Mass., 
has been formed for the purpose of manufacturing rolled 
thread dies. The company has been formed by BH. Howard 
Reed and M. Clifton Nelson, who have had extensive experi- 
ence in practical thread rolling. The new company expects 
to embody in its method of design and manufacture of thread 
rolling dies some new principles discovered through an ex- 
haustive study of the problems involved in thread rolling, 
and expects to place on the market dies that will produce a 
high grade of rolled thread, 
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Upsetting Stock for 12" Eye Rod Ends— 


Production:—200 per Hour 


This 114” Ajax New Model Upsetter with one operator and 
one heater is making record productions on these 14” eye 
rod upsets at the Joslyn Mfg. & Supply Co., Chicago. 


It takes four operations to gather the 9” of 14” working 
stock into this egg shaped upset from which the eye is after- 
ward drop forged. 


The machine on which the piece was formerly made required 
three die and tool set-ups and three heats to complete the 
forging, but this NEW MODEL Ajax with its great vertical 
die height and ample stock gather accommodates all opera- 
tions in one pair of dies and makes possible the completion 
of the forging at one heat. 


Extra die set-ups and heats add materially to forging costs. 
Let us show you how Ajax Machines will reduce your costs 
and increase your profits. 


The Ajax 
Manufacturing 
| Company 


621 Marquette Building 
Chicago, Ill. 


1369 Hudson Terminal 
New York City 


CLEVELAND, OHIO 
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COMING EVENTS 


May 2-4—Tenth National Foreign Trade Conven- 
tion in New Orleans, La. Secretary, O. K. Davis, 
1 Hanover Square, New York City. 

May 3-5—Semi-annual meeting of the American 
Blectro-chemical Society at Hotel Commodore, 
New York City. Secretary, Colin G. Fink, 327 

*S. La Salle St., Chicago, Il. f 


May 7-10—Eleventh annual meeting of the Na- 
tional Chamber of Commerce in New York City 
at the Waldorf-Astoria Hotel. Secretary, D. A. 
Skinner, Mills Bldg., Washington, D. C. 

May 15-18—Annual convention of the National 
Association of Purchasing Agents at Cleveland, 
Ohio. Secretary, O. H. R. Heydon, 19 Park 
Place, New York City. 

May 17-19—Joint convention of the National 
Supply & Machinery Dealer’s Association, Southern 
Supply & Machinery Dealers’ Association, and 
American Supply & Machinery Dealers’ Associa- 
tion in Cincinnati, Ohio. Secretary, F. D. Mitchell, 
1819 Broadway, New York City. 

May 28-31—Spring meeting of the American 
Society of Mechanical Engineers at Montreal, 
Canada. Calvin W. Rice, 29 W. 39th St., New 
York City, secretary. 

June 11-14—Annual 


meeting of the Electric 


Power Club in Hot Springs, Va.; headquarters, 
Hotel Homestead. Executive secretary, S. N. 
Clarkson, Kirby Bldg., Cleveland, Ohio. 


June 14-15—Eastern sectional meeting’ of the 
American Society for Steel Treating in Bethlehem, 
Pa. National secretary, W. H. Hisenman. Hotel 
reservations made through George O. Lilly, super- 
intendent of heat-treatment, Bethlehem Steel Co., 
Bethlehem, Pa. 

June 19-28—Summer meeting of the Society of 
Automotive Engiineers at Spring Lake, N. J. Sec- 
retary, Coker F. Clarkson, 29 W. 39th St., New 
York City. 

June 25-29—Annual convention of the American 
Institute of Blectrical Engineers at Swampscott, 
Mass. For further information, address the 
secretary’s office, 29 W. 39th St., New York City. 

June 25-30—Twenty-sixth annual meeting of 
the American Society for Testing Materials in 
Atlantie City, N. J.; headquarters, Chalfonte- 
Haddon Hall Hotel. ©. L. Warwick, 1815 Spruce 
St., Philadelphia, Pa., secretary. 


October 8-12—Annual convention of the Ameri- 
ean Society for Steel Treating to be held in 
Pittsburg, Pa., in connection with an _ inter- 
national steel exposition. W. H. Hisenman, 4600 
Prospect Ave., Cleveland, Ohio, national secretary. 

October 25-26—Production meetihg of the So- 
ciety of Automotive Engineers at Cleveland, Ohio. 
Further information may be obtained from the 
society’s headquarters, 29 W. 39th St., New York 
City. 


NEW BOOKS AND PAMPHLETS 


Testing of Barometers and Altimeters. 22 pages, 
7 by 10 inches. ‘Fublished by the Department 
of Commerce, Washington, D. C., as Cireular 


No. 46 of the Bureau of Standards. Price, 
10 cents. 
Business Cycles and Unemployment. 30 pages, 6 


by 9 inches. Published by the Department of 

Commerce, Washington, D. C. Price, 5 cents. 

This little pamphlet contains a digest of the 
report and recommendations of a committee on 
the President’s Conference of Unemployment 
which met in Washington in September, 1921. 
The foreword is written by Herbert Hoover. The 
book gives the suggestions made by the committee 
for controlling business cycles. 


Patents—Law and Practice, 56 pages, 6 by 9 


inches. Published by Richards & Geier, patent 
and trademark attorneys, 277 Broadway, New 
York City. 


This little booklet is designed to serve as a 
convenient handbook on patent law and prac- 
tice, presenting in concise form for ready ref- 
erence, the information required by lawyers, 
manufacturers, and inventors. It contains a 
digest of United States law and practice as well 
as the practice in foreign countries. The book 
is distributed without charge to those interested 
in the subject. 


Machine Tools and Their Operation—Part II, 
By Fred H. Colvin and Frank A. Stanley. 409 
pages, 6 by 9 inches. Published by the Mc- 
Graw-Hill Book Co., Inc., 370 Seventh Ave., 
New York City. Price, $4. 

This is the second volume of a work published 
in two parts on the construction and operation 
of machine tools. This part takes up planers, 
shapers, slotters, broaching machines, milling 
machines, gear cutting machines and grinders. 
The aim has been to show examples of the uses 
of the various machines so as to give a thorough 
understanding of the principles involved. Sec- 
tion I, dealing with planers, describes methods 
of holding the work; fixtures, gages and tools; 
different kinds of work; belting speed and power. 
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Section II treats of the shaper and its uses, and 
describes tools and fixtures for special work. 
The section on milling machines discusses gen- 
eral types; spindle driving and feed mechanism; 
the dividing head and some of its uses; cutting 
spirals; attachments; cutters and their uses; set- 
ting cutters and work; and typical milling opera- 
tions. The grinding section describes types of 
grinding machines; cylindrical grinding; surface 
grinding; grinding wheels; safeguards in grind- 
ing; various grinding operations; buffing and 
polishing; and the magnetie chuck, 


NEW CATALOGUES AND 
CIRCULARS 


Wellman-Seaver-Morgan Co., Cleveland, Ohio. 
Bulletin 77, illustrating and describing the 
W-S-M type L gas producer for making producer 
gas from coal. 


Precision & Thread Grinder Mfg. Co., 1S. 2ist 
St., Philadelphia, Pa. Folder containing infor- 
mation on precision cold-set diamonds for truing 
grinding wheels. 


Niles-Bement-Pond Co., 111 Broadway, New 
York City. Leaflets illustrating Maag gears, 
pointing out their advantages, and showing differ- 
ent positions of the cutter in generating this 
type of gear. 

Magnus Electric Co., Inc., 451 Greenwich St., 
New York Oity. Catalogue 922, of wireless ac- 
ecessories, including vario-couplers, condensers, 
rheostats, crystal detectors and holders, vacuum 
tube sockets, tuning coils, etc. 


Uehling Instrument Co., Paterson, N. J. Circu- 
lar illustrating Uehling carbon dioxide recorders. 
The pamphlet also contains data on the Uehling 
combined barometer and vacuum recorder for low- 
pressure turbine and condensing plants. 


Racine Tool & Machine Co., 1483 Junction Ave., 
Racine, Wis. Leaflet illustrating the Racine 
high-speed metal-cutting machine, showing a pile 
of one-inch square steel bars cut in nine hours 
by this machine with one blade at a blade cost 
of six cents. 


A. D. Granger, 15 Park Row, New York City. 
Bulletin 2, descriptive of the Oswego internally 
fired water-tube boiler, illustrating the latest im- 
proved features. Tables giving dimensions, ratings, 
and other data for both high- and low-pressure 
boilers are included. 


Whiting Corporation, Harvey, Ill. Catalogue 
165, illustrating and describing the Whiting line 
of cranes, which includes electric traveling cranes, 
bucket-handling cranes, Gantry cranes, transfer 
eranes, hand-power cranes, jib cranes, and pillar 
and bracket cranes. 


Oliver Machinery Co., Grand Rapids, Mich. 
Bulletin 7, on portable woodworking machinery, 
including saw benches, band saws, jointers, sand- 
ers, wood trimmers, oilstone grinders, tool grind- 
ers, vises, and glue heaters. Copies will be sent 
to those interested, upon request. 


Walter A. Zelnicker Supply Co., 511 Locust St., 
St. Louis, Mo. Bulletin 300, listing track ma- 
terial, rails, cross-ties, switches, turntables, loco- 
motives, cars, cranes, steam shovels, machine 
tools, air compressors, boilers, motors, generators, 
ete., carried in stock by the company. 


Ingersoll Milling Machine Co., Rockford, Ill. 
Circular showing typical jobs handled on Inger- 
soll continuous milling machines, and giving pro- 
duction data for each. The circular also illus- 
trates the Ingersoll type R inserted-tooth milling 
cutter designed for general-purpose milling. 


Hisey-Wolf Machine Co., Cincinnati, Ohio. Bul- 
letin 106, descriptive of Hisey portable electric 
drills and reamers. The various features of these 
tools are outlined, and illustrations and com- 
plete specifications are given for the different 
styles. A detailed line illustration makes the 
construction clear. 


Stark Tool Co., Waltham, Mass. New cata- 
logue covering the line of bench milling machines, 
precision bench lathes and attachments, and fine 
tools made by this concern. The catalogue illus- 
trates the various tools, and gives complete speci- 
fications of each. A detailed description of the 
Stark lathe attachments is included. 


Louis Allis Co. Milwaukee, Wis. Bulletin on 
the Watson multi-speed motor, which operates 
on polyphase alternating current circuits and is 
designed to parallel the performance of direct- 
current motors having adjustable speed through 
field control. Attention is called to the large field 
for the multi-speed motor in the machine shop. 


Myers Machine Tool Corporation, Columbia, Pa. 
Circular descriptive of the new. Myers 10-inch 
engine lathe, equipped with quick-change gears. 
In designing this lathe particular attention was 
given to the features of simplicity, convenience, 
and economy. The circular describes the machine 
in detail, and illustrates the various parts and 
attachments. 


Triplex Machine Tool Corporation, 50 Church 
St.. New York City. Circular descriptive of the 
Triplex combination machine for turning, boring, 
milling, drilling’ and thread cutting. The illus- 
trations show the machine in operation on the 
different classes of work for which it is adapted, 
The machine is also shown equipped with a com- 
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bined floor stand and chip pan, which can be 
furnished if desired. 


Fellows Gear Shaper Co., Springfield, Vt. Cata- 
logue entitled ‘‘A New Development in Gear Cut- 
ting,’’ describing the* principles involved in the 
design of the No. 7 type gear shaper, which is 
intended for the rapid production of accurate 
gears. In addition to the general description, in- 
formation is also included on the correct method 
of setting up and operating the machine. This is 
the second edition of the catalogue. 


Geometric ‘Tool Co., New Haven, Conn. Book- 
let treating of Geometric collapsing and solid 
adjustable taps. The advantages of the collaps- 
ing feature are pointed out, and the principle of 
operation is explained: These taps are made in 
two classes, the standard class NL type, and the 
type known as class P, which is intended for spe- 
cial work; both of these types are fully described. 
Instructions for operating are also given. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Booklet entitled, ‘‘New Tools by Brown & 
Sharpe,’’ describing and illustrating tools for 
the machinist, toolmaker, and garage mechanic, 
which have been added to the Brown & Sharpe 
line. Among the tools shown are micrometer 
calipers, micrometer cases, stainless steel rules, 
micrometer depth gages, thickness gages, dial test 
indicator attachments, and speed indicators. 


United States Drill Head Co., Cincinnati, Ohio.’ 
Circular illustrating and giving general specifi- 
cations of the U. S. patented adjustable multiple- 
spindle drill head, which is regularly furnished 
with any number of spindles from two to six. 
The standard heads are made in five different 
sizes. The No. 4 head is built especially for drill- 
ing pipe, fittings, flanges, and similar parts in 
Warr holes are equally spaced and in multiples 
of four. 


Bristol Co., Waterbury, Conn. Oatalogue 1006, 
containing 84 pages covering the complete line 
of Bristol recording gages for pressure and 
vacuum. The charts reproduced show that the 
gages are adapted to practically every application 
where pressures of liquids, gases, steam or air 
are required to be measured. Illustrations and 
descriptive matter relating to the various types 
are included, as well as list prices and directions 
for ordering. 


James H, Matthews & Co., 3946 Forbes Field, 
Pittsburg, Pa. General catalogue covering the 
line of marking devices and metal signs made by 
this concern. The new catalogue has been made 
up with a view to making it easier for the buyer 
to select the right marking device for each mark- 
ing job. Instead of the usual description of the 
products, the space has been devoted to explain- 
ing how each article is used and illustrating what 
each device will do. 


Link-Belt Co., 910 S, Michigan Ave., Chicago, 
Ill. Book entitled ‘‘Material-Handling: Hquip- 
ment for Foundries,’’ devoted entirely to the ap- 
plication of Link-Belt products to the modern 
foundry. The book is profusely illustrated by 
photographs of actual installations, and also by 
line drawings indicating proper methods of 
efficient installations. The practices and methods 
of six large and nationally known foundries are 
illustrated and described. The book is known as 
Link-Belt publication No. 690. 


Scully-Jones & Co., 2018 W. 18th St., Chi- 
cago, Ill. Small tool catalogue 38, describing the 
company’s complete line of ‘‘Wear-Ever’”’ produc- 
tion tools. The catalogue lists the various tools 
in this line, and explains in detail the advantages 
and adaptability of each. Special attention has 
been given to simplifying the instructions for | 
ordering, so as to enable the prospective buyer 
to express his requirements clearly. A number 
of tables are presented, giving dimensions of 
Woodruff keys, standard Morse tapers, Brown & 
Sharpe tapers, and tap drill sizes. : 


Boston Gear Works, Norfolk Downs, Quincy, 
Mass. Oatalogue 42, covering the complete line 
of gears made by this concern. Among the new 
products shown are single annular bearings, 
Grundy flexible couplings, adjustable self-aligning 
hangers, fabroil non-metallic spur pinions, pillow 
blocks, silent chain drives, 21% diametral pitch 
spur gears, and worm-gear reduction units, A 
section of useful tables is also included, giving. 
decimal equivalents, weights of brass and steel, 
strength of gear teeth, horsepower for gears, belt- 
ing, and shafting, tooth parts, etc. 


Charles A, Schieren Co., 42 Ferry St., New York 
City, is publishing a ‘‘Leather Belting) Handbook”’ 
which is intended to serve as a practical manual 
on belting and power transmission for engineers, 
plant executives, production managers, mainte- 
nance men, factory superintendents, foremen, and 
purchasing agents. It is being issued in eighteen 
separate sections. The book includes a discussion 
of the different types of drives; information about 
belting, such as belting rules and ratings; horse- 
power, etc.; care and operation; proper methods 
of joining ends of belts; alignment of drives; 
moist conditions; V and round belting; compara- 
tive operating cost of leather and rubber belting; 
selecting the proper kind of belting; data on how 
leather belts are made; plant lay-out, showing the 
most economical arrangement of belt drives; loca- 
tion of motors; and sizes of shafting. Copies will 
be mailed to those interested, upon request. 
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Pressed-Steel 


Automobile Wheels 


Methods and Equipment Employed in Making Automobile and Truck Wheels by a New Process. 


NEW field for the use of pressed steel has been 
found in the manufacture of automobile wheels. 
Recent developments have shown that automobile 
wheels constructed of pressed steel, with the 
parts welded together, are unusually strong and 
well balanced, as well as attractive in appearance. The 
wheels here described are the product of the Stanley Steel 
Welded Wheel Corporation, Boston, Mass., and the success 
of this type of wheel from a mechanical point of view may 
be attributed chiefly to the welding process, by means of 
which the spokes, rims, and flanges are fastened together. 
For these operations, special welding machines of more than 
usual interest have been designed by Arthur M. Stanley, 
chief engineer of the company. 
Mr. Stanley has specialized in 
electric welding for many years, 


members. Two of these spiders are butt-welded at the hub 
portions of adjacent flanges so that the spokes of one spider 
will alternate with the spokes of the other, as shown at the 
left in Fig. 3. This unit is then assembled into the outer 
rims which, aS may be seen in Fig. 1, are provided with 
pockets into which the spokes are welded in the final as- 
sembling. The fully assembled wheel is shown at the right 
Ime Wigs. 3 

There is nothing unusual in the actual press work. The 
two flange members, one of which has a drawn-up octagonal 
hub, are made from %-inch stock. The two flanges that 
form the center of the outer spider are the same for both 
front and rear wheels, but the innermost flange member of 
the inner spider is not the same 
for both wheels. This is due to 
the necessity of providing for the 


and has designed and built many 
of the machines now in commer- 
cial use. The machines illus- 
trated are those built before 
quantity production was under- 
taken; machines of higher pro- 
ductivity are being constructed 
at the present time. 


Construction of the Wheel 


The parts forming one-half of 
the wheel are shown in Fig. 1, 
together with the outer rims. Each 
half consists of a spider made up 
of two flanges, welded together 
and containing eight spokes 
welded into pockets formed by 
depressions in the two flange 


This article describes a new development 
in the manufacture of automobile wheels. 
It has been found that pressed-steel wheels, 
in which the parts are welded together, 
are unusually strong and well balanced. A 
welded pressed-steel wheel, weighing about 
the same as a wood-spoked wheel, has 
withstood a pressure of 4100 pounds when 
subjected to a dish test, before signs of 
failure were noticed, while a wooden wheel 
broke at a pressure of 2200 pounds. When 
subjected to direct crushing tests, the wood- 
en wheel was completely destroyed under 
a pressure of 6 tons, while the steel wheel 
only bent slightly under 9 tons. The 
methods used in making wheels by this 
process are described in the present article. 


brake-drum and drive on the rear 
axle. A machine-steel sleeve or 
long bushing of octagonal shape 
is fitted into the hub of the rear 
wheel. This sleeve has a tapered 
hole and keyway for the driving 
key on the axle. The flanges that 
are shown in Fig. 1 are for the 
outer spider. 

The rims are also made from 
14-inch stock, each formed so that 
when welded together they will 
form the face of the wheel and 
fit into the demountable rims for 
the tire shoe. The rims are 
made by bending hot-rolled angle- 
steel stock into a circle, joined 
by welding, and the spoke pockets 
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Fig. 1, Flanges, Spokes, and Rims for Pressed-steel Wheel 


are formed in a press. The spokes are made from 1/16-inch 
stock in five operations, exclusive of welding. The appear- 
ance of the work after each operation is indicated in Fig. 1. 
The tapered spoke blanks are formed on the edge, partly 
closed, then entirely closed, welded at the seam, and finally 
flattened at the ends to fit the pockets in the wheel rim. 
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to prevent them from becoming overheated. The indexing 
movement of the work-holder is controlled by a four-notch 
Geneva gear, so that at each 90-degree revolution a spring 
plunger engages a hole in the index-wheel D, which is fas- 
tened to the work-holder shaft, and holds it while the weld- 
ing rolls are making one pass over the work. 


Method of Holding the Spokes while Welding 


The formed spokes are fed by hand into a chute, whence 


they are deposited on a slide located beneath the work-holder. 


From here they are transferred into a carrier which moves 
vertically to lift each spoke and deposit it in the work- 
holder. Each station on the work-holder carries two spring 
clamps, which are operated by coming in contact with posts 
on the carrier as it holds the spokes up in position to be 
picked up by the work-holder. These spring clamps engage 
the work from each end and release it after the weld has 
been completed, so that with the next 90-degree movement 


Fig, 2. Butt-welding Machine on which the Spokes are welded at the Seam 


Two views of the spoke-welding machine are shown in 
Figs. 2 and 4. The machine is motor-driven, with automatic 
electric control for the welding current. There is an index- 
ing work-holder A, which passes the spokes under the weld- 
ing roll located at B, while the carriage C, which carries the 
roll, slides back and forth on the top rail of the machine. 
The carriage also supports a transformer for stepping down 
the current from 550 volts, 70 amperes to 4 volts at about 
10,000 amperes, which is suitable for butt-welding. There 
are circuit breakers on the carriage at each end so that at the 
extremity of each traverse, while the welding roll is off the 
work, no current flows. Then with the mechanical return 
of the slide, electric current is passed through one side of the 
two-part roll into the work (which is now pressed together 
at the seam) and back through the other side of the roll, 
completing the weld at the end of the stroke. 

Suitable adjustments are provided for regulating the 
amount of pressure for the welding roll. The roll consists 
of two copper disk-like parts, separated 1/16 inch and 
formed on the face to the contour of the spoke along the 
seam. A water pipe delivers circulating water to the rolls 


the spoke is free to fall from its cradle-like support and drop 
into a receptacle on the floor. Fig. 2 shows the work-holder 
about to deliver a spoke into this receptacle. 

The shaft from which the slide and work-carrier are oper- 
ated by means of links and eccentric cams is situated on the 
right-hand side of the machine, as indicated at # in Fig. 4. 


Fig. 3, 


Wheel before and after Rims are assembled 
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The view from this side of 
the machine gives an idea of 
the arrangement for deliver- 
ing the spokes to the work- 
holder. A spoke may be seen 
at F as it rests in the car- 
rier before being raised to 
the work-holder. One of the 
posts for operating the spring 
clamps by means of which 
the spokes are held is also 
visible. 

The time required for the 
welding rolls to pass over 
the work and complete a weld 
is three seconds. The proper 
regulation of electric current 
and mechanical pressure 
makes it possible to weld 
the spokes without producing 
any flash at the joint which 
would involve’ subsequent 
labor in cleaning the weld. 


Making the Spiders 


The equipment for making 
the spiders consists of an 
assembling stand and a spot- 
welding machine, as_ illus- _ 
trated in Fig. 7. This. stand 
is used in assembling the spokes in the central flanges prior 
to welding, and also, in another operation, in assembling 
the rims after the spiders have been made. The spot-weld- 
ing machine is also used for welding the rims, with suit- 
able changes of electrodes and work-supports. 

In making the spiders, a handwheel on the stand is ad- 
justed to bring its hollow spindle to the correct vertical 
height, and then an arbor is fitted into the hollow spindle 
and prevented from turning by a spline. The outer flange 
member is next slipped over the arbor, and a rim fixture 
laid on the stand. This fixture is a replica of the rim 
itself, and has pockets so that the spokes may be laid in and 
clamped in position. For this purpose, four spring clamps 
are used near the periphery and a nut on the central 


Fig. 4, 
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arbor is tightened up with a 
wrench. This entire assem- 
bly is then lifted from the 
stand and transferred to the 
welding machine, where it is 
placed on the work-holder A 
which may be slid in or out 
on rods as required. The 
work-holder has provision for 
receiving the arbor on which 
the assembly is secured, and 
holding it in at the dish angle 
of the wheel when the outer 
spider is being welded, or ver- 
tically for the inner spider. 
The flanges are first welded 
through the spokes and then 
between them, the radius of 
the circle for each series of 
welds being slightly different, 
so that stops on the work- 
holder may be swung hori- 
zontally to locate the center 
of the assembly correctly with 
reference to the electrodes. 
The stops are indicated at B 
and the electrodes at C. A 
spring sleeve in the work- 
holder permits the assembly 
to yield under the welding 
pressure, so that when the work is held between the pres- 
sure of the two electrodes, it will not be rigid but capable 
of readjusting itself without producing stress in any part. 
At the completion of each weld, the spider is lifted by the 
spring sleeve so that it may be indexed and readily re- 
moved from the arbor at the end of the operation. The 
indexing is done by a ratchet wheel with which a spring 
index-pin engages at each one-eighth revolution. 


Machine shown in Fig, 2 seen from the Opposite Side 


Operation of the Spot-welding Machine 


The automatic machine for spot-welding the wheels de- 
serves special mention. The upper electrode-holder is held 
in a frame that pivots to exert pressure on the weld, this 
pressure being automatically controlled by cam action. The 


Spot-welding the Rims on an Electrically Controlled Machine 


Fig. 5. 


Fig. 6. Butt-welding the Two Spiders at the Hub 
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Fig. 7. 


shaft A, Fig. 5, by means of which the pressure is trans- 
mitted, carries a heavy coil spring and a handwheel for set- 
ting the pressure. The spring is capable of transmitting 600 
pounds pressure, and the arrangement for adjusting it is 
such that foot pressure is not required on the treadle. By 
simply tripping the foot-treadle, a clutch is engaged on the 
driving gear, which results in the pressure being automati- 
cally applied. The welding head is heavy and has consider- 
able overhang; to compensate for this, heavy weights are 
hung on both sides of the machine, the one at the left being 
shown at D, Fig. 7. The electrodes are connected with a 
water line to prevent them from becoming overheated. 

The entire cycle of operations in making a spot-weld in- 
cludes depressing the electrode, holding it down under pres- 
sure for a given time, switching on the current, breaking the 
current, and finally releasing the pressure. On the right- 
hand side of the machine at B, Fig. 5, may be seen the 
rheostat for cutting out the resistance on the transformer 
and thus controlling the amount of current at the weld; 
this is necessary on account of the variation in the compo- 
sition and thickness of metal. The controller for the current 
supply is located on the left-hand side of 
the machine. 

The lighting circuit operates a remote 
control system, the breaker for which is lo- 
cated above the machine on a post, while 
the switch for opening and closing the 
lighting circuit is controlled by mechanical 
means when the foot-lever is operated. A 
550-volt current of 100 amperes flows to the 
transformer, where it is stepped down to 4 
volts 13,750 amperes. The time required to 
make one spot-weld is one second. 


Butt-welding the Spiders 


After the spokes have been spot-welded 
through the flanges, two spiders, one outer 
and one inner, are butt-welded on the special 
machine illustrated in Figs. 6 and 8. The 
spiders are chucked on octagonal expanding 
electrodes, made of copper. The flats on these 
electrodes are so located that the spokes on 
opposed spiders alternate in the manner in- 
dicated in the illustrations. The levers 4 
and B operate the draw-in arrangements for 
expanding the electrodes. 
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The large handwheel, by means of which 
the movable spindle C, Fig. 8, is operated, is 
geared to a rack on the spindle by plane- 
tary gearing, so that after the operator has 
brought the two spider hubs together he can 
continue to turn it, to compress the heavy 
car spring D. Turning the handwheel also 
operates a ratchet, so that when the spring 
is compressed under about 2000 pounds pres- 
sure, the pawl and ratchet lock the hand- 
wheel and hold the spring in compression. 

The current is then switched on by means 
of the push-button switch E, and soon the 
metal at the abutted ends of the hubs be- 
comes plastic under the extreme heat. The 
pressure of the compressed spring will force 
the spider on the movable spindle toward 
the stationary spider about 1/16 inch, or 
until it is stopped by an adjustable collar 
on the end of the spindle. This movement 
operates a circuit breaker and shuts off the 
current. By this means the amount of 
pressure, determined by the fluidity of the 
hot metal, indicates when the weld has been 
correctly made. Uniform results are thus 
obtained and no excessive flash produced where the hubs are 
joined. 

After the weld has been completed, there is a tendency 
for the operator to attempt to withdraw the movable spindle 
before it has released the work, which, of course, would tend 
to pull the still hot welded joint apart. A safety device is 
used to prevent this, which requires that the operator trip 
a foot-treadle. This treadle is connected to a bell-crank lever 
by a rod F, and the bell-crank is connected by rod @ to 
lever B, which controls the expanding electrode. Tripping 
the treadle releases the ratchet lock for the compressed 
spring at the same time that lever B is operated to contract 
the electrode chuck. The spindle is then readily withdrawn, 
leaving the welded spiders on the stationary electrode. The 
other lever A is next operated to release the work. 

In making a weld, the sequence of operations is as follows: 
The operator first chucks the two spiders, and then turns 
the handwheel until the heavy coil spring is compressed. 
He then pushes the switch and holds the push-button in 
until the weld is finished, which requires about three sec- 
onds, during which time the 1/16 inch movement of the moy- 


Floor Stand and Spot-welding Machine used in assembling Spokes in Flanges and Rims 


Another View of Butt-welding Machine shown in Fig. 6 
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able spindle occurs. As soon as the spindle is stopped by 
the collar at the end, the current is released, and the foot- 
treadle depressed to disengage the ratchet and at the same 
time contract the movable electrode. The handwheel is then 
turned back, withdrawing the electrode from the hub of the 
wheel. 

The heads that carry the two electrodes are made inter- 
changeable for different diameters of wheels, and suitable 
longitudinal adjustments are also provided for both spindles. 
The same current and voltage is used as for welding the 
spokes, that is, 4 volts 10,000 amperes, stepped down from a 
550-volt current supply. 


Spot-welding the Rims 


The final assembling operation in making the pressed- 
steel wheel consists of assembling two rims to the butt- 
welded spiders, and the stand shown in Fig. 7 is again em- 
ployed for this purpose. The handwheel is adjusted to 
bring the hollow spindle in which the arbor fits to the proper 
height, the welded spiders are placed on the arbor, and the 
rims laid in place and clamped. This assembly is then 
transferred to the spot-welding machine, which has accommo- 
dation for a suitable work-holder of the same type as that 
used in welding the flanges. 

The operation of welding the rims is illustrated in Fig. 5. 
One weld is made through each of the sixteen spokes and 
two between them, making a total of forty-eight welds 
around the rim. There is a nub on the end of the upper 
electrode, offset from the center, and this projection extends 
sufficiently to permit the end of the electrode to pass over 
the bulge on the spoke just about where it is flattened. (See 
Fig. 3). The nub is first located so as to weld spots through 
the flattened ends of the spokes; it is then turned around to 
shorten the distance to the wheel center for welding between 
the spokes. The same length of time is required for welding 
the rims as for welding the flanges—one second per spot. 
The last step in the production of the finished wheels is 
dipping them in gloss paint and baking. 

Comparison between Welded Pressed-steel and 
Wood-spoked Wheels 

Pressed-steel automobile wheels weigh about the same as 
wood-spoked wheels. Tests have recently been conducted to 
determine the relative strength of wood and pressed-steel 
wheels. In these tests, the wheels were held on an arbor, 
and subjected to a dish test; that is, pressure was applied 
axially until failure occurred. The wood wheel broke at an 
applied pressure of 2200 pounds, while the pressed-steel 
wheel withstood a pressure of 4100 pounds before signs of 
failure were noticed. At this pressure the wheel became 
distorted, but did not break. 

Under direct crushing tests, the wooden wheel was com- 
pletely destroyed at a six-ton pressure, while the steel wheel 
bent slightly at nine tons. These wheels have been on the 
road since May, 1922, and it is claimed that the owners have 
found them very satisfactory, giving easier riding qualities 
to the car. The inventor attributes this to the fact that 
the wheels, having members both in tension and compres- 
sion, have greater resiliency and shock-absorbing qualities. 
Some of the wheels have been in bad accidents where side 
skidding occurred, which would doubtless have broken 
wooden wheels and might have damaged the car, whereas 
these wheels have stood the shock. without damage to either 
the wheels or the machine. Another claim for this wheel 
is greater life of the tire. The inventor has used a car with 
these wheels, driving 10,500 miles over all kinds of roads 
and under widely varying conditions. Fabric tires have 
been used, and the rubber appears today to be as live as 
when the tires were put on. The longer life of the tire is 
believed to be due to the fact that the pressed-steel wheel 
possesses greater heat conductivity, and as a result, the heat 
of the tire is reduced. 
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GAGE FOR SPRINKLER-HEAD BAR 


A gage having a ball-bearing slide and dial indicator is 
used for inspecting bars on trigger-pieces used in sprinkler 
heads for fire extinguisher systems. The bar is made of a 
brass composition consisting of 66 per cent copper and 33 per 
cent zinc. Fig. 1 shows the construction of the trigger mech- 
anism. It will be seen that the bar is supported by a post, 
the two being braced by a strut soldered in place, which 
collapses at a predetermined temperature to operate the 
sprinkler head. In assembling the sprinkler head, a pres- 
sure of 1000 pounds is applied 
through the medium of the 
screw, and it is necessary that 
this pressure be determined 
by a definite number of turns 
of the screw. By carefully 
checking the distance  be- 
tween the screw and post, as 
indicated in Fig. 1, it is pos- 
sible to maintain uniform 
results; if this is not done, 
the leverage produced by a 
given number of turns of the screw will vary in proportion 
to the error. 
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Fig. 1, Distance checked by 
Gage shown in Fig, 2 


Method of Inspecting the Bar 


The point of the screw fits in a cast hole in the top of 
the bar, and the post has a lug which fits into a groove cast 
crosswise in the bar. It is the distance between this groove 
on one side and the hole on the other that is checked by 
the gage shown in Fig. 2. The gage has a ball-bearing slide 
A carrying a post, the tapered end of which is of the same 
dimensions as the end of the screw in the sprinkler-head. 
The bar is supported by this post and by an upright at the 
rear, in which position it is held by means of the spring 
lever shown. 

The standard in which the spring lever pivots carries a 
pawl B, which, after the bar has been located, is swung 
down until it engages the groove in the bar. It is pressed 
against the bar until the pin C can be passed through to 
locate it. The bar now occupies the same position relative 


Fig. 2. Use of Gage 


for inspecting Sprinkler-head Bars 


to the gaging points of the gage that it does to the post and 
screw in the assembly. 

Pressing the pawl B into the groove to locate it correctly, 
may cause a movement of the slide that carries the vertical 
post, which will register on the dial gage any error that ex- 
ists between the two gaging points. It will be noticed that 
the post extends through a bridge piece which has an elong- 
ated hole to permit this movement. The slide, being sup- 
ported on ball bearings, will respond to any slight pressure 
produced in locating the bar in the position shown, and any 
resulting movement of the post will be registered on the 
dial of the gage. 
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TOOL-ROOM DRAWINGS | 


By JOHN J. BOREENHAGEN 


The method of handling a tool-room job in one of the 
largest factories in Chicago is described in the following. 
When a new jig or fixture is designed by the engineering 
department, a detailed drawing and a shop order slip such 
as shown in Fig. 1 are sent to the tool-room foreman. On 
receiving these, the foreman makes-up a sketch, which shows 
the work in its proper position in the jig or fixture. For 
clearness, the part is colored with red crayon. - 

On this sketch the foreman writes out a complete list of 
the materials required for the job and a list of the machin- 
ing operations. The sketch and the shop order are next 
forwarded to the man in charge of the tool-crib, who obtains 
the parts and materials called for. The materials, sketch, 
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DEPT. FOREMAN 


SHOP ORDER No._x<JIO? _ 


Date 1//? 1928 
Mr osc _ Gook ___ Dept. 


Please do work listed below and charge all labor and 
material used to above order No. 


’ 


June, 1923 


PART NO. 1039 
MATERIAL CAST BRASS 


STARTING LEVER 
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Fig. 2, Detail Drawing of Starting Lever for which Drill Jig is to 
be made 


and the fixture in black lines. That part of the starting 


Approved 


Material used from Department Store as follows 
Kind Quantity 
P-1009-JSig Casting 
lgxXlgrxe C,R.Stee/ 
P-21 Bushing 
| 4xZx¥ C.R.Stee/ 


lever cross-sectioned in dot-and-dash lines is colored red. 
In addition to the dimensions shown in Fig. 3, the complete 


sketch gives full specifications for each part and a list of the ' 


machining operations required. 


* * 


The eleventh annual meeting of the U. S. Chamber of 
Commerce was held at the Waldorf-Astoria Hotel, May 8 to 
11. Among the subjects of interest to the machine-building 
industries were immigration and labor needs; fabricated 
production; transportation; and the influence of European 
conditions on American business. 


4g Dowel Pin 
YeDowel Fins 
10-32% 36 Fill Hd Place 

le ‘7 / 

Date Completed 


1/30/28 Foreman 


This ofder when complete must be dated and signed by 
foreman and returned to Superintendents office without 
delay. ; 


Fig. 1, Shop Order Blank issued with Detail Drawing shown in Fig. 2 


and shop order are then placed in a pan and sent back to 
the foreman, who assigns the job to one of the toolmakers. 

When the fixture is finished, the date of completion is 
added to the shop order, and one copy of the latter is sent 
to the production department, where a record is made that 
the job has been completed. From this department the 
shop order is forwarded to the cost department, where the 
cost of the materials is added to the labor cost. Two car- 
bon copies of the shop order slip are made, one being re- 
tained as a production department record, while the other 
is sent to the cost department. The original slip is delivered 
with the finished jig. 

Records of all the time spent on the job are sent to the 
cost department on the regular time cards and charged to 
the order number written on the shop order slip. In Fig. 2 
is shown the drawing of a part for which a drill jig is 
to be made. The hub 4 is previously turned between centers 
on a lathe to a diameter of 1 inch. The jig is required to 
locate and hold the work for drilling the 0.249-inch hole. 

The working sketch made by the tool-room foreman is 
shown in Fig. 3. In the original sketch, the starting lever 
A which is to be drilled is shown in red dot-and-dash lines, 
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Fig. 3, Sketch used as Working Drawing in Tool-room 
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Beereeioldind Surfaces of. Machine Tools 


Table Design for Different Types of Machines—Third of Three Articles 


By FRED HORNER 
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Fig, 18. Table machined flush around the Drainage Pockets to increase the Fig. 19, Table Design in which Overhanging Lips 
Work-holding Area protect the Ways of the Bed 


appeared in April and May Macuinery, the provisions pan surrounding it. 


ip the first and second installments of this article which sists of sheet strips, clamped or hooked to the table or a steel 


made on machine tool tables for clamping the work, The tendency toward extension of the bolting surface is 
‘jigs, and fixtures thereto, and lubricant drainage methods noticeable in planer design. Many planers have the middle 


Were discussed. The 
present and conclud- 
ing installment will 
illustrate and  de- 
scribe other interest- 
ing table designs. 
While for general 
purposes there is an 
absolute necessity 
for having the table 
of a milling machine 
flush all over, this 
is not so with some 
manufacturing types 
of machines which 
have the size of work 
restricted within def- 


Fig, 20. Conveniently arranged Three-arm Base for a Radial Drilling Machine 
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T-slot carried right 
through to the end oc 
the table and have 
bosses cast to con- 
tain stop-plug holes. 
This enables the 
table to receive longer 
pieces than an ordi- 
nary one on which 
the pockets alone 
overhang. An _ ad- 
vantageous design -s 
a table machined al) 
over to supply means 
of support, as repre- 
sented in Fig. 18. A 
little detail of table 


inite limits and do not require attachments that overhang construction concerns whether the plug holes should be 


the table area. In such a case a raised oil-pan rim can be drilled through or only partly so. 


If the latter practice is 


cast around the table extending to a height of two or more followed, the holes become a nuisance by filling up, and in 
inches above it. An alternative to such construction con- the former case, there is risk of dirt and chips falling 
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Fig. 21. Center provided on Heavy Vertical Boring Machines for Fig. 22, Angle Table that swings on the Column of a Drilling 
supporting the Lower End of the Boring-bar Machine, and has Legs extending to the Base 


. 
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SECTION A-A 


Fig, 23, 
the Top Surface 
through on the ways of the bed. The casting of ledges on 
the under side of the table, as illustrated in Fig. 19, obviates 
this trouble. This provision is unnecessary with box tables, 
because the entire bottom side of the table 
is closed. 


T-slotted Machine Bases 


The bases or floor-plates which certain 
kinds of machines require are varied in their 
shape and in the arrangement of the T-slots. 
The shape depends on the form of the work 
and the movements of the tool above. 
Whether there happens to be a supplemen- 
tary table or tables also affects the design 
of the base. The plainest patterns are rec- 
tangular plates having longitudinal slots 
only, or others set at right angles as well. 
The latter type is better for the rapid trans- 
posing of bolts about the surface, and is particularly useful 
when brackets, heads, etc., must be mounted on the plate, 


Fig. 25. Angle 
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Fig. 24. Two Suitable Styles of Base for Drilling Machines not 


provided with Radial Swing 
as well as the work, as in the case of horizontal boring 
machines. 

Plates of other than plain rectangular outline occur when 
the tool is carried at one corner or on an angle, or when it 
swings through a definite portion of a circle. Radial drill- 
ing machines may, as a case in point, embody a right-angle 
base, one arm of the base being utilized for bulky castings, 
and the other mostly for the reception of a box or swivel 
table. This principle saves time, because objects may be 
set up on one section of the base while drilling is being 
done at the other, and so the working time of the machine 
is practically continuous. A still better lay-out comprises 
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Machine Base provided with T-slots on Vertical Face in Addition to those on 
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three arms, as shown in Fig. 20, where the 
location of the column and the range of the 
spindle path are indicated by dot-and-dash 
lines. The work is bolted down on the 
areas to the right and left, and a box table 
can be used on the shorter section at the 
front. The relative proportions of the sec- 
tions naturally depend on the class of work 
to be handled, and perhaps a longer exten- 
sion may be required at the front. Fig. 23 
illustrates a deep base with two T-slots on 
one side; these are a handy addition for 
clamping some shapes without the use of 
angle-plates or awkward blocking. 

The bases for upright drilling machines 
without radial swing are either cast as con- 
tinuous plates with provision at the rear for 
the attachment of the column, or are formed with project- 
ing feet. Both styles are shown in Fig. 24. The one at the 
left is an unbroken plate with T-slots and a center hole for 
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END VIEW OF TABLE 
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Table provided with Long T-slots on a Vertical Face to facilitate 
holding a Number of Parts at One Time 
bushings. The number of slots may be increased on the 
feet at the right to two, or even three when the feet are 
wide. Bushing holes are common in many. machine bases. 
A fitting frequently applied to heavy vertical cylinder- 
boring machines is a center of the style shown in Fig. 21, 
which is used to support the bottom end of the boring-bar. 
A feature that must be mentioned in relation to bases con- 
cerns the methods of quantity production in plants where 
drilling operations are performed on automobile and other 
castings, held in cradles or jigs. The usual base is abolished 
in so far as using it for a clamping surface is concerned, 
and the jigs travel from one machine to another on wheels 
running on tracks laid in front of the machine. 


Angle and Box Tables 


For drilling, boring, shaping, and sawing operations, 
angle and box tables are particularly valuable. An angle 
table has the top and one side slotted, while a box table has 
at least three faces machined for the attachment of work. 
Hither table may be a permanent fixture on the machine 
column or base, or facility for quick displacement may be 
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Fig, 26. Simple Form of Box Table used on Shapers, provided with 


Special Grooves for holding Cylindrical Parts 
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Fig. 27. Drilling Machine Table which is a Compromise between the Angle and Box Types, T-slots being provided 
and on One Vertical Face 


provided. The box 
type probably holds 
the preference, part- 
ly because it is bet- 
ter balanced, and 
partly because a sec- 
ond vertical face is 
available for the at- 
tachment of special 
_ fittings or the setting 
up of work on one 
side while an opera- 
tion is proceeding on 
work held on the op- 
posite face. 

The angle table 
exists in greatest 
numbers on drilling 
machines and small 
shapers. Sufficient 
room for the holding 
of much work to be 
drilled is afforded by 
providing T-slots of 
the length shown in 
Fig. 25; this view 
does not show the 


Fig. 29. Built-up Box Table of the Type furnished on Cold-saw ~ Fig. 30, 
Cutting-off Machines for raising the Work to suit 
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Fig. 28. Sectional Design of Table consisting of a Rotary Circular Table flanked by Two 


Sections that enable Work to be mounted for Longitudinal Machining 


the Height of the Saw 
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only on the Top Surface 


table supporting 
legs. Shaper tables 
differ from this in 
the proportion of the 
length to the depth, 
and in the fact that 
the bolt slots on the 
top may run trans- 
versely. The _ slots 
in ‘tthe vertical face 
sometimes lie verti- 
cally, but they are 
then open to the ob- 
jection that the bolts 
slip down when loose. 
The addition of one 
or two vertical V- 
grooves would add 
to the value of the 
face for clamping 
round pieces in up- 
right positions. 
Many angle tables 
are arranged with 
bearings so as to 
swing around the 
column of a drilling 


(A) 


Supplementary Support; 


Casting used on Boring Machine Tables to provide 
(B) Use of a Supplementary 
Plate mounted on a Vee in Front of the Table 
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Fig. 31. Method of securing Long Connecting-rods on a Table by the Use of Simple T-slotted Bars and V-blocks secured to the Bars 


machine, or around a separate pin adjacent to the column. 
Feet are cast on to bring the table into contact with the 
baseplate, as illustrated in Fig. 22; this illustration shows 
a rim cast all around the table edges to catch coolant and 
lead it into a sump at a lower point where a hole is pro- 
vided for a drain-cock or pipe connection. The independent 
construction of such a table simply involves the casting of 
a strong column and a foot to rest on the baseplate. A 
swivel action is often added to provide a range of movement 
of 90 degrees. 

The simplest form of box table is that usually adopted for 
shapers, and in Fig. 26 is shown a style that may be supplied 
with special grooves for the holding of cylindrical work, 
location of special attachments, circular arbors, etc. An in- 
creased holding capacity can tbe obtained on the top by 
casting the table farther out at the front as an overhanging 
ledge, or by bolting a supplementary table of larger area 


Fig. 32, 


across the top. The T-slotted face of the saddle, which is 
invaluable for clamping heavy pieces, is carried far down 
in the more massive machines and even into a pit extending 
the length of the frame. Many set-ups are possible with 
these saddles when they exist in pairs. Long castings may 
also be supported in numerous ways between two box tables. 
In order to sustain the weights of very large castings, angle- 
brackets or stop-blocks are frequently employed against the 
vertical faces of the table. 

Fig. 27 offers a sort of compromise between an angle and a — 
full box table, the drilling service demanding slots only on 
the top and front face. For boring machines, as well as 
some drilling machines, a full box table, that is, one with. 
slots on every side, is occasionally useful, though generally 
the requirements are satisfied if the bottom is left unslotted- 
and used only for bolting to the baseplate by means of 
flanges. Heavy tables applied to cold-saw cutting-off ma- 
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Diagrammatic Views, showing the Positions in which a Quartering Table or Turntable may be employed 


y 
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Fig. 33. Detail View of the Quartering Stop used on the Supplemen- 
tary Table illustrated in Fig, 32 

chines are generally adjustable without a screw or rack- 
and-pinion mechanism, the device commonly consisting of a 
rack or series of notches cast slightly below the machined 
level of the base, a pinch-bar being used to move the table 
along. : 

Built-up box tables are used for machines such as cold 
saws, when no alteration in the height of the saw is possible. 
Suitable adjustments of the work for height are brought 
about by removing or adding sections of the table. Such an 
arrangement is illustrated in Fig. 29, in which four slots will 
be seen on the horizontal surfaces, short side slots coming 
in from the edges at right and left, and longitudinal slots 
running around the flanks. The union of the sections is 
effected with bolts slipped into open slots having pockets 
that give sufficient play for the nuts and a wrench. 


Sectional Table Designs 


On some machine tools the T-slotted surfaces of the tables 
are divided into sections between which a tool may operate, 
or one section be fixed and the other arranged to travel. 
The space between sectional tables may be either fixed or 
adjustable. A somewhat unusual practice enables either 
straight or rotary feeding movements to be employed. This 
specifically relates to heavy milling machines of the vertical- 
spindle type. A central rotary table is flanked by fixed 
straight tables flush 
therewith, as shown 
in Fig. 28. Work may 
be dealt with consid- 
ering the surface as 
a whole, or selecting 
the rotary section 
only. Thus, work re- 
quiring ordinary 
straight cuts can re- 
ceive attention first, 
and then any circu- 
lar cuts, such as for 
rounded ends’ on 
links or rods, may 
be made by clamping 
the piece to the rotary 
table only. 

Two alternatives in 
the mode of construc- 
tion are followed: 
In the first, the three 
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Fig. 35, 
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Fig. 34. Detail of the Clamps used in securing the Quartering Table 


to the Regular Table of the Machine 

tables are built as permanent members of the machine, while 
in the second they are each made separate and bolted to 
the main table. The first arrangement is shown in Fig. 28. 
The three tables are traversed by hand or power feed, and 
there is a power rotation of the circular table. A trough 
below the latter catches the overflow or coolant, while the 
streams from the flanking tables are controlled and diverted 
by suitable lips. 


Supplementary Tables 


Supplementary tables are utilized in various ways and for 
diverse purposes, such as to merely increase the effective 
clamping area for large parts, or to receive particular con- 
tours that cannot be conveniently mounted on a flat table. 
Attachments to furnish an unusual movement to a plain 
table necessitate the provision of a supplementary top, typical 
examples occurring in radius planing, milling, or grinding 
attachments. Requirements for extensions may be met in a 
cheaper manner than by providing an expensive casting of 
large area, this being evident from Fig. 31 in which simple 
bars clamped on a boring machine table are extended to 
support V-blocks into which a connecting-rod is bolted. 

Supplementary support in the longitudinal direction of a 
boring machine table is easily obtained by supplying standard 
castings of the design shown at A, Fig. 30, to fit on the bed 
ways. Open-side 
planers do not usual- 
ly possess  excep- 
tionally wide tables. 
The reason lies in 
the fact that much 
of the work per- 
formed on them con- 
sists of planing feet 
or ends, and all the 
extra support neces- 
sary is something to 
take the sag of the 
overhanging ends, so 
that a simple form 
of supplementary 
table usually  satis- 
fies the requirements. 
This may be a stout 
plate mounted on 
rollers moving along 
a runway standing 
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Device incorporated in the Design of the Turntable to facilitate swinging the 
Table when heavily loaded 
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up from the floor, or a box-shaped narrow table sliding in 
vees as indicated at B. 


Boring Machine Turntables 


An interesting attachment for the tables of boring machines 
is the quartering table or turntable shown diagrammatically 
in Fig. 32. This is quite different from the standard rotary 
table which necessitates a pivot, a flat bearing circle, gib 
strips, and a worm and worm-wheel revolving mechanism. 
The turntable requires merely a pivot pin on the main table. 
It rests directly on the latter, and is indexed by means of a 
simple tapered peg. This gives four angular settings and in- 
termediate swivel positions for the table. In drilling, 
boring, or facing at other than right angles, the proper set- 
ting is obtained by reference to positions lined out on the 
work or by means of a templet or bevel strips. Fig. 32 
shows square and angular settings with the necessary change 
in the location of the clamps that bear down on the ledge of 
the table. Enlarged views of the quartering stop and the 
clamps are shown in Figs. 33 and 34, respectively. 

As the weight of such a table is considerable, especially 
when loaded with massive work or a cradle or other fixture, 
some substitute has to be found for the worm-gearing avail- 
able for turning standard rotary tables. An ingenious de- 
vice that lifts the whole weight slightly on a central ball race 
is adopted, whereby a load of tons can be swung around by a 
pull of the hand. This device is illustrated in Fig. 35. On 
pulling knob A, which extends to the front of the main 
table, the multiple-threaded screw B rises and forces the 
circle of balls C upward, just enough to remove the weight 
of the table from surface D. 

A novel combined locating and clamping device for the 
turntables on a horizontal boring machine of British manu- 
facture is shown in Fig. 36. This device consists of two 
pinions and two H-shaped pieces having rack teeth at the 
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Fig. 36. Arrangement employed on a Turntable for locating and 
clamping 
bottom. The pinions occupy side holes below the main 


table T-slots. The act of turning a pinion causes it to force 
the corresponding H-shaped piece along, which, due to its 
wedge-shaped shoulders, tends to pull the turntable down. 
This device consumes less time in clamping than the plac- 
ing of the usual clamps and the index peg in position, and 
leaves the table surface entirely free from obstructions. 


* * * 
The Bureau of Standards has published the results of 


recent tests made with several new solders for aluminum in 
Circular No. 78 entitled ‘“Solders for Aluminum.” 
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STABILIZER FOR PRONY BRAKE 


By J. W. ROCKEFELLER, Jr. 
Manager Spring Department, John Chatillon & Sons, New York 

The most convenient form of Prony brake is undoubtedly 
that from which a direct reading is obtained by measur- 
ing the torque with a spring balance or dynamometer. 
In using such an apparatus, however, it is often difficult to 
read the correct position of the indicator, due to the varying 
friction between the 


—— 


brake and the  fly- 
wheel, and the conse- 
quent vibration im- 


parted to the brake 
arm. This. vibration 
is present to an an- 
noying degree even 
when an oil dashpot is 
used to dampen the 
oscillations. 

The writer has em- 
ployed a simple rem- 
edy for this difficulty 
in a number of cases, 
with marked success. 
The matter of elimi- 
nating vibration re- 


solves itself into a 
problem of mass, 
force, and _  accelera- 
tion. From the for- 
mula, 

Force = Mass X ac- 
celeration 


it will be seen that, 
with a given force, the 
acceleration becomes 
smaller as the mass 
increases. Ifthe 
mass is great and the 
force is exerted for a 
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Method of employing Weight to stabilize 
Prony Brake 


‘short period of time only, the velocity attained will be 


negligible and the motion indiscernible. 

This fact is taken advantage of in the Prony brake sta- 
bilizer shown in the accompanying illustration. Between the 
balance and the brake arm are placed in series a heavy 
weight A, and a resilient coil spring B. The pointer of the 
balance is then set back to offset the initial force, or tare, 
exerted by the weight. When the motor being tested is in 
motion, the average torque is transmitted through the 
spring and suspended weight, and is accurately indicated on 
the dial of the balance. The momentary vibrations, how- 
ever, are not of sufficient duration to move the weight, and 
their motion is dissipated by the auxiliary spring. By 
employing this type of stabilizer, an oil dashpot may be 
dispensed with entirely, and readings of a high degree of 
accuracy may be obtained. 


tke os 


In a paper read before the Birmingham Metallurgical So- 
ciety, Birmingham, England, it was stated that the general 
properties of stainless steel, and also its resistance to corro- 
sion, are influenced to a considerable extent by the heat- 
treatment which the steel has undergone. The material has 
the greatest resistance when hardened and the least when 
annealed, and cold working decreases the non-corrodibility to 
a considerable extent. Among the purposes for which stain- 
less steel has been successfully used in the industries may 
be mentioned pump pistons, and hydraulic and steam valves 
of different types. The steel has been found to resist, to a 
remarkable degree, the erosion of high-pressure steam jets. 
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Methods used in Making Automobile 
Springs at the Plant of the Perfection 
Spring Company, in Cleveland, Ohio 


By EDWARD K. HAMMOND 


of the oldest and largest automotive spring manufac- 

turers in the country. When this company started in 
business some seventeen years ago, springs were made by 
what was known as the hand-fitting process. The plates were 
first heated in the furnace, and then bent to the desired 
arch over a templet; as shown in Fig. 1. While held on the 
templet by means of tongs, this arch was maintained by 
quenching with water. The plates were then placed in the 
furnace again, heated to the desired temperature, and 
quenched in oil. The last operation in the heat-treatment 
required that they be heated again to a lower temperature 
than previously used, and then withdrawn and left to remain 
in the air until cool. This method was discontinued when 
springs had to be made in large quantities, as it was not 
only expensive but also quite slow. The Perfection Spring 
Co. was one of-the pioneers in the development of machines 
for doing this work. Present-day methods of spring manu- 
facture will be described in this article. 


es methods here described are those employed by one 


Shearing the Spring Plates 


The raw bar steel is brought into the steel warehouse on 
freight cars, which are run from the railroad siding on a 
transfer table that carries them into line with tracks run- 
ning longitudinally through the building. The proportions 
of the building are such that the bars can be unloaded from 
the cars and laid with their ends in proximity to a center 
aisle. Running down the 
center aisles are tracks that 
accommodate trucks on which 
motor-driven alligator shears 
are operated. With this ar- 
rangement the shears can be 
brought into a convenient 
position relative to the par- 
ticular steel that it is re- 
quired to use. Fig. 4 shows 
one of these shears in opera- 
tion. The stop shown in the 
illustration can be regulated 
in relation to the jaws of the 
shears, so that any length of 
plate may be cut. All the 
plates are sheared in this way. 

A well-equipped laboratory 
is maintained, and samples 
are taken from every ship- 
ment of steel that is received, 
and checked for chemical an- 
alysis. If this analysis shows 


flan. Pig.) 2, 
that the steel is not within 
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certain prescribed limits, it is rejected. A certain number 
of samples are also heat-treated and subjected to physical 
tests, such as cold-bend tests and tests for determining the 
elastic limit and tensile strength. The correct temperatures 
of the heat-treating furnaces are all determined and con- 
trolled by the laboratory, so that this all-important item is 
in the hands of experts. 


Forming Eyes on the Main Plates 


The majority of springs are made with eyes on the 


main plates, this work being done on a special cam-operated 


eye-forging machine built by the Coulter & McKenzie Ma- 
chine Co., of Bridgeport, Conn. The ends of the main plate 
are heated to a forging temperature, and each eye is com- 
pleted in three operations. First, the heated plate is in- 
serted in a pair of dies, the end is scarfed off, and the 
eye slightly bent. It is then transferred to a second set 
of dies, which bends the end of the plate around and closes 
the eye. In the third operation the turned eye is placed 
in a set of dies which holds it while a mandrel is forced 
through to produce the correct inside diameter. One oper- 
ator performs all these operations on one machine, with- 
out changing his position. 

After the eye-forging operation has been completed, an 
entire set of plates for the spring to be made is sent to a 
lay-out department, where an experienced mechanic marks 
the positions of the holes to be punched. This set of 
plates serves as a sample for 
setting up the power presses 
to punch the entire lot of 
plates. Not only are holes 
punched in the center of the 
spring to accommodate the 
center bolt that holds the 
finished spring together, but 
clip rivet holes are _ also 
punched. Fig. 2 shows the 
type of machine used. 


Trimming Ends of Plates 


The next step, after the 
center and clip rivet holes 
have been punched, is trim- 
ming the ends of the plates. 
This operation. is performed 
on a motor-driven crank 
power press illustrated in 
Fig. 3, and consists of tapering 
the ends of the plates and 
producing what is known 
“diamond trim.” It 
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Fig, 2. 


Punching Center Bolt and Clip Rivet Holes 


will be noted that this machine is equipped with four sets 
of dies for various widths of steel, but other equipment is 
also used in which a single die only is provided. 


Cambering the Plates 


Forming the necessary camber or arch constitutes the next 
operation in the fabrication of the spring. The plates, in 
complete sets to make up a spring, first go through an oil- 
burning furnace equipped with a walking-beam type con- 
veyor. - After passing through the furnace, the plates are 
removed at the opposite end, having been heated to a tem- 
perature of 1500 to 1600 degrees F., depending on the 
grade of steel used. ; 

On the cambering machine there are two forms which are 
flexible and adjustable by means of set-screws. When a 
plate comes out of the heating furnace, it is placed on the 
lower form, after which the motor is started, which operates 
a screw ram causing the upper form to descend. This 
squeezes the plate between the two forms and bends it. 
Actually, a plate, called a “pattern plate,” is placed between 
the lower form and the spring plate to be cambered, but this 
has no mechanical function, being used merely to prevent 
the continued application of hot steel on the lower form, 
which would rapidly destroy it. 

After the bending, both the forms descend against the 
tension of coil springs, so that the heated plate being cam- 
bered is submerged in a bath of oil. Thus the plate is 
formed to the desired shape and quenched in oil in one 
operation. There is a slight tendency for the plate to spring 
back after it is removed from the dies in the cambering 
machine, and consequently the forms are set to a curvature 
somewhat in excess of that required, in order to provide the 
necessary compensation. 

Several different forms of power-driven cambering ma- 
chines are used, according to the class of work being 
handled, and while the principle of operation is the same, 
certain variations are required for different types of springs. 
When there is a reverse curve on the springs, it is neces- 
sary to employ both an upper and a lower form, so that 
the reversal of curvature can be accomplished by means of 
the set-screws that control the shape of these forms. In the 
case of springs having a curvature in one direction only, a 
lower form is used, and the upper member consists simply 
of a flexible band which is pulled down on the heated plate, 
causing it to take the required form. 
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Tempering the Spring Plates 


At this point the steel is exceedingly fine in structure, 
but it has an undesirable degree of hardness. To remedy 
this, plates are placed in a furnace of similar design to 
the ones in which the plates are heated preparatory to cam- 
bering. The walking-beam conveyor is so timed that it 
takes about one hour to carry the steel the length of the 
furnace. The temperature of this drawing furnace is con- 
siderably lower than that of the heating furnace, being about 
860 degrees F. After being removed from the furnace, the 
plates are allowed to cool in the air. 

As a means of checking the heat-treatment, a certain 
number of plates are turned over to an operator, working 
under the direction of the laboratory, who tests them by 
means of the Brinell hardness machine. Certain prescribed 
limits have been set for this hardness, and all tests must 
show that the plates are well within the limits before they 
are permitted to proceed further. 


Block-fitting 


The next process after tempering is known as “block- 
fitting.’ At the discharge end of each tempering furnace 
there is a work station, where fitting blocks and a set of 
master plates of the correct form for each of the spring 
plates are used in block-fitting the springs. The block-fitter 
takes the various spring plates as they come through the 
furnace, and places them on a flat plate beside the corre- 
sponding master, in order to test their form. Each plate 
in the spring must fit the plate next to it. During the 
process of block-fitting the steel is hot—that is to say, it is 
about the same temperature as when it leaves the tempering 
furnace. 


Grinding the Faces of the Spring Plates 


As a leaf spring is deflected, the action causes the plates 
to slide on each other. In order to facilitate this action, 
it is necessary to surface the contact faces of the plates. 
This consists of removing the loose scale formed when the 
plates are tempered, and the rough spots on the surface 
of the steel. The surfacing is done on a grinding stand, 
and is by no means a finish-grinding operation. It is merely 
required to remove those spots that are sufficiently rough 
to seriously impede the sliding action. The amount of 
grinding that is done on the plates varies in accordance 
with the customer’s specifications. 


Fig. 3. 


Press used in trimming Ends of Plates 


surfaces. As the 
plates are carried. 
- along, the rebound 


_ through the center- 
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Pressing in Bushings and Milling Eyes 


After the scale has been thoroughly removed from the 
plates, the springs are placed on a conveyor table for 
assembly: The first operation consists of pressing bushings 
into the eyes of each main plate. This is done by an air- 
operated arbor press. After the bushings have been pressed 
in, the plate is transported to a Gardner duplex ring-wheel 
grinder, on which the faces of the eyes are ground. This 
machine is equipped with a sort of cradle on the rocker 
arm, in which the under side of the eye is supported. The 
end of the plate is passed between the two opposed grinding 
wheels, so that the faces of the eyes are ground to a uniform 
surface, and the bushing to exactly the required width. 
After the eye has been milled, the inside diameter of the 
bronze bushing is reamed to the desired size. 


Final Assembly and Inspection 


When the foregoing operations have been completed, 
the main plate is again placed on the conveyor table, 
together with the rest of the plates of the spring, and the 
operator applies a 
graphite grease lu- 
bricant with a brush 
to each of the ground 


and alignment clips 
are riveted in place. 
The plates are then 
assembled on a pin 


bolt hole, after which 
the pin is removed 
and the center-bolt 
inserted and tight- 
ened. Clips bolts and 
spacers are then as- 
sembled, the nuts 
tightened, and the 
ends of the bolts cut 
off and riveted over, 
so they will not be- 
come loose. 

The springs are next subjected to what is known as a 
break-down test, which consists of first measuring the open- - 
ing of the spring, then deflecting it to very near the elastic 
limit of the steel, releasing it, and again measuring the 
opening. This is really a further test for heat-treatment. 
If it is correct, the spring will return to its original position. 

The inspector then goes over each spring thoroughly, 
checking up the reaming of the bushings, milling and 
parallelism of eyes, ete. It is essential that the eyes be 
parallel with the body of the spring and also with each 
other, in order to facilitate assembly of the spring on the 
car. The test for parallelism is made by placing the spring 
in an upright position on a surface plate. Rods are then 
placed in the eyes and the necessary measurements taken. 
These measurements have to be within certain limits. 

The final operation on the completed spring consists of a 
capacity test. This is carried out on an Olsen testing ma- 
chine, the rate of deflection of the spring being checked, 
as is also the height of the spring under the normal load 
that it will carry under the car. The heading illustration 
shows the machine employed for this purpose. After being 
tested, the springs are ready for shipment. 


Fig. 4. 


* * * 


According to Safety Engineering, statistics show that in- 
dustrial accidents increase considerably on cloudy days, 
when artificial lighting is used for a considerable part of 
the day. This points to the need of proper artificial light. 
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COOPERATION OF ENGINEER AND 
‘DESIGNER 


By THOMAS A. REILLY 


Both the engineer and the designer have important work 
to perform in developing or bringing out a new machine. 
Hence a spirit of cooperation should exist between these two 
men; otherwise each will be greatly handicapped in his 
work, and the product of their labors will suffer as a result. 
Each man should concentrate his efforts on his own part of 
the job, and not attempt to encroach on the other’s work 
or criticize it simply because he would do it in a little dif- 
ferent way. As a general rule, it is the designer’s place to 
work out constructional details, and the engineer’s place to 
check the principles involved and see that the design as a 
whole will meet requirements. 

Unfortunately, some engineers acquire the habit of making 
trivial changes in the details worked out by the designer. 
Unnecessary changes of this kind only serve to create a 
feeling of resentment in the mind of the designer, whose 
experience in such matters may be of more practical value 
than that of the en- 
gineer. The en- 
gineer who acquires 
this habit is likely 
to allow himself to 
be led off into a maze 
of insignificant de- 
tails, while the prin- 
ciples underlying the 
work, which it is 
really his job to 
check up and verify, 
are lost sight of. As 
a result, ideas incor- 
porated in the work 
by the designer 
which should receive 
the careful consider- 
ation of the engineer 
are often allowed to 
pass his inspection 
unnoticed. 

In order to form 
an efficient produc- 
tive unit or ‘team,’ the engineer and designer must have 
confidence in each other’s ability. Mutual confidence re- 
quires that each man perform his own particular work 
carefully and intelligently. Once this condition is estab- 
lished, a spirit of cooperation will invariably develop, which 
will be far-reaching in its benefit to both the men and 
the company that they serve. 


Cutting out Plates to the Proper Lengths on Alligator Shears 


J * % 
THE SWEDISH MACHINERY INDUSTRY 


The situation in the Swedish machinery industry, as in- 
dicated by official statistics, shows a slight improvement 
for the better. There were 311 shops in operation last fall, 
many of which had been closed for a considerable time. 
No material change has taken place, however, in the number 
of workers employed, nor in the number of working hours. 
Wages in the industry are about 40 per cent below the 
scale prevailing in the latter part of 1920. The best em- 
ployment is in mining machinery, electrical machinery, 
paper mill equipment, and shipbuilding. The shops en- 
gaged in agricultural, road-making, match-making, metal- 
working, and woodworking machinery have only a few 
orders on hand. German competition is still felt quite 
definitely in the Swedish market, and foreign competition, 
in generai, shows no signs of becoming less serious, which 
is partly due to the fact that the exchange value of Swedish 
currency has reached its normal basis. The stocks of 
machine tools on hand are quite large. 
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Burnishing Machine for Crankshaft Bearings 


By JOHN E. COLLINS 


MACHINE that eliminates the old hand method of 
A scraping in crankshaft bearings of automobile engines 

is described in the following: The whole engine, 
so far as the main bearings are concerned, is limbered up 
in one operation on this machine. The bearings, as they 
come to the burnishing machine, are reamed a little under 
size. The cylinder block, with the crankshaft, camshaft, 
and pistons assembled, is placed in the special fixture of 
the burnishing machine, and the crankshaft is then turned 
over at the rate of about 610 revolutions per minute for a 
period of about one-half minute. During this operation 
the crankshaft is left dry. A mixture of oil and compound 
is then pumped directly to the crankshaft bearings, and the 
rotation continued for about five minutes. 

The cylinder block is next transferred to the assembly 
track where the final assembly operation is completed. At 
the end of the assembly track the crankcase is filled with 
oil, and the complete engine goes to the dynamometer test 
block where it is given a running test for two or more 
hours under various loads. This burnishing machine should 
not be confused with a running-in machine, which simply 
takes the stiffness out and gives the bearings a smooth 
finish. The machine described in this article is used in the 
plant of the H. J. Walker Motor Co., at Cleveland, Ohio. 


The bearings are reamed about 0.004 inch under size when 
they come to the burnishing machine. This excess metal 
grips the shaft tightly and must be rolled down to permit 
the shaft to turn freely. The rolling down operation must 
be completed quickly (in one-half minute, as mentioned pre- 
viously) in order to prevent the bearing from heating up 
and “freezing” to the shaft or the babbitt bearings from 
being melted. In order to accomplish this, a thirty-horse- 
power, three-phase, sixty-cycle, 440-volt motor is used to 
drive the burnishing machine. This motor is connected 
through a silent chain drive to a large shaft which turns a 
heavy cast-iron flywheel. The flywheel is 22 inches in di- 
ameter by 18 inches thick, and is bolted to one member of 
a 30-inch cone clutch which can be quickly engaged or dis- 
engaged by a conveniently located handle. Thus the motor 
and flywheel may be allowed to turn without driving the 
remaining parts of the burnishing machine, when desired. 

When the clutch is engaged, the turning pressure is trans- 
mitted through an Oldham coupling to the crankshaft of- 
the cylinder block placed in the burnishing fixture. The 
part of the Oldham coupling to which the crankshaft is 
attached is shown at A in the illustration Fig. 1, which is a 
side elevation of the cylinder-block holding fixture. The 
principal parts shown in Fig. 1 are easily identified 
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Fig. 1. 


Cylinder Block Holding Fixture of Crankshaft Bearing 
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in the end elevation, i 
Fig. 2, as the same 
reference letters are 
used in both illus- 
trations. 

The carriage B is 
rolled out from the 
fixture on the track 
C so that the cylin- 


der block can be 
lowered on it. The 
eylinder block is 


brought to the burn- 
ishing machine with- 
out the head assem- 
bled, and is put in 
the carriage with its 
bottom flange up so 
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a students may recog- 
ai nize that this rou- 
tine is one of the 
necessary elements 
in production. As all 
operations are 
worked on_ simul- 
taneously, the ‘flow 
of material” from 
operation to opera- 
tion is illustrated. 

In order to produce 
a large variety of 
parts at low cost 
when each part re- 
quires several opera- 
tions, routing cards, 
stock records, time 


that the crankshaft 
can be readily in- 
spected and the bear- 


studies and instruc- 
tion sheets are neces- 
sary. The course at 


ings adjusted, if 
necessary. Two 
round blocks or pins 


the university  in- 
cludes all these fea- 
tures, and the stu- 
dents become ac- 


D serve to position 


the cylinder block 


on the carriage when 
it is rolled back in- 
to the fixture. The 
air valve # is then 
opened. The _  car- 
riage has two air cylinders under it which lift the carriage 
and the cylinder block against parts F and G, where it is 
located by two pins H and J, Fig. 1, which pass through 
holes in the cylinder block flange. The carriage is shown 
in the raised position but with no cylinder block in place. 
As will be noted, the flanges on wheels K do not leave the 
track C. The flange at the end of the crankshaft is bolted 
directly to the flange of the Oldham coupling A. 
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A COURSE IN MACHINE SHOP PRACTICE 


A comprehensive course in machine shop practice has been 
introduced at the University of Michigan, and has recently 
been described by O. W. Boston, acting director of the en- 
gineering shops and assistant professor of shop practice. 
The new course is a substitute for the ordinary manual train- 
ing course generally provided, and gives the student a 
broader viewpoint of present-day machine shop practice, at 
the same time emphasizing the economic features of quan- 
tity production work. 

The present course includes both lectures and actual shop 
production work. It gives definite information on the his- 
tory and development of quantity production and present 
practice, together with questions and problems. Lantern 
slides are used in connection with the lectures to illustrate 
the development of typical machines and tooling set-ups. 
In the shop, 30 per cent of the time is devoted to tool-room 
work, involving the use of machines not commonly employed 
in production; and 70 per cent of the time is devoted to the 
manufacture, in quantity, of two small devices. This serves 
as a training for the student in production methods and 
illustrates the economic factors that tend to reduce costs by 
quantity production and standardization. Jigs, fixtures, and 
gages are freely used, because it would be impracticable to 
demonstrate successfully the use of production machinery, 
such as automatic screw machines and turret lathes, without 
the use of special tools and gages. The value of jigs, fixtures, 
and gages can be definitely shown to the student only by 
having him engage in actual quantity production. The 
simple routine of labor also is emphasized, so that the 


quainted with actual 
factory procedure in 
this way. The ma- 
terial for the devices 
built is furnished by 
an outside commer- 
cial concern, which also sells the finished product. This 
relieves the educational institution of any commercial activi- 
ties; but an agreement has been made between the univer- 
sity and the manufacturer, whereby the university receives 
a certain amount for the labor required to produce each 
device. This compensation is slightly below what would 
be a commercial price, and in return for this concession, 
the university is free from any obligation to meet delivery 
schedules and is given a higher scrap allowance on mater- 
ial than would be permissible in regular commercial work. 

Apart from the production work, the course includes 
thorough instruction in the history of production engineer- 
ing; the elements of accounting in quantity production; 
stock records; application of standardization as affecting 
machines, tools, and materials; time studies; wage payment 
plans; different types of machine tools, and the cutting 
tools used in them; materials for cutting tools; speeds, feeds 
and cutting lubricants; milling cutters, drills, reamers, taps, 
dies, broaches, grinding wheels, and methods used for grind- 
ing, buffing and lapping; gears, gear-cutting, and gear-cut- 
ting machines; jigs, fixtures, and special tools; standardiza- 
tion, measuring instruments, and gages; automatic ma- 
chines; die-casting; punch and die work; metal spinning; 
and a specific example of a manufacturing lay-out for pro- 
ducing a given article in quantity. 

In the instruction relating to the subject last mentioned, 
the entire process, beginning with the drawings, is entered 
into. Experiments necessary to determine the best design 
of the product are dealt with; and the question of whether 
to purchase or manufacture parts is taken up, together with 
the ordering and fixing of delivery dates for all materials; 
the determining of material required for different parts— 
castings, forgings, stampings, and bar stock; machining 
methods to use; the selection of machine tools; routing and 
instruction sheets; the design of jigs, fixtures, and gages; 
and time study of the operations and inspection methods. 
A course of this kind will tend to prepare the college- 
educated engineer for quantity production work in the indus- 
tries, and will tend to make college-trained engineers less 
scarce in production shops. 
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FREE ENGINEERING SERVICE 


A recent editorial in MACHINERY calling attention to the 
heavy burden placed on manufacturers of machine tools in 
supplying prospective customers with free engineering ad- 
vice, has brought out additional information in regard to 
this practice. One of our leading machine tool builders re- 
cently stated that an important factor in the increased cost 
of machine tools is the free engineering service furnished 
in connection with the sale of machines. Neither the in- 
creased ‘price of materials nor the higher wages add so much 
to the cost as does the consulting engineering advice required 
by some customers. Frequently the cost of this service is so 
great that it not only eliminates any profit from the trans- 
action, but actually produces a loss. 

One case was mentioned which, though extreme, illustrates 
the point very clearly. A buyer who was in the market for 
a machine costing about $1800 requested each one of the pros- 
pective sellers to send, not only a salesman, but an engineer, 
to look over his factory and advise him in regard to the best 
method of producing his work and the tooling equipment re- 
quired. After the visit of inspection all the bidders furnished 
tooling lay-outs and designed special equipment to aid the 
customer and to induce him to buy their machine. When, 
finally, the order was placed for the $1800 machine it was 
found that the competing manufacturers had spent in travel- 
ing expenses, engineering and drafting-room work about 
$2400. In another case, a prospective buyer of a machine 
tool selling for $2800 asked the manufacturer to furnish data 
which would have cost approximately $1000 to compile, and 
which the latter of course declined to do. 

One manufacturer developed a design for a machine that 
could be sold for $750 when built in lots of fifty to a hundred. 
This cost estimate did not include any provision for free 
engineering service, and when the machine was placed on 
the market it was found necessary to raise the price to $1000 
to cover the overhead charges caused by free engineering 
advice, providing tooling lay-outs, making time estimates and 
sending demonstrators to some of the customers’ factories 
to train their men in the operation of the machine. 

It is true that many customers ask for no engineering 
service, but those who do ask for it thereby increase the cost 
of the tools requiring it, and get something for which the 
buyer who needs no service helps to pay. Several machine 
tool manufacturers say that the large concerns are the ones 
most likely to insist on this free service, although they are 
better able to pay for it as a separate item; but under exist- 
ing competitive conditions it is difficult for a few manufac- 
turers to insist upon such a payment. It is also difficult to 
draw the line between legitimate service and that which is 
really an imposition upon the manufacturer. 


* * * 


DESIGNING ENGINEERS NEEDED 


This month thousands of young men will graduate from 
our engineering schools and colleges to enter various in- 
dustries. Their training was intended to qualify them to 


become designers of machinery, but a comparatively small 


number of the graduates of engineering schools devote 
themselves to machine design; the larger number, as shown 
by a questionnaire recently sent to the alumni, seek to 
enter the sales department or to obtain office positions. 

A mechanical executive of one of the largest builders of 
steam, electric and hydraulic equipment in the country re- 


cently stated that unless engineering design could be made 
more remunerative to young engineering graduates there 
would be a distinct scarcity of that type of engineer in ten 
or twenty years. The compensation and opportunities of- 
fered to engineers who undertake selling and industrial effi- 
ciency work are generally so much greater than those 
offered to the designer that many who may be qualified 
for either line of work will select the former. This will 
bring about a serious condition in the engineering indus- 
tries; because, manifestly, without a sufficient number of 
able designers, particularly in the electrical and power 
generating fields, we shall find ourselves in the position of 
following instead of leading European nations in new 
mechanical developments. 

At present many designing engineering positions in im- 
portant plants are filled by men born and trained abroad; 
and while all are welcome, manifestly it is desirable that 
the training facilities of American engineering schools 
should be used to their fullest capacity in training native 
born engineers. No engineering schools in the world are 
so well equipped as ours, and a large proportion of their 
instruction is wasted if the specialized engineering knowl- 
edge their graduates acquire is not used to a greater extent 
in the particular field where it is most needed. 

This condition merits the consideration of all executives 
in the machine-building industries. As we shall need skilled 
labor in the future and must provide for the proper training 
of young men in shop work, we must also provide for the 
training of a sufficient supply of designing engineers, or the 
work for the shop men will be lacking. Our theoretical 
training is well taken care of, but when the young men 
finish that, they should find the designing engineer’s work 
sufficiently remunerative to warrant taking it up, if their in- 


clination points that way. 
* * * 


KEEPING NEW EQUIPMENT IN REPAIR. 


One of the important factors in improving business in the 
machine-building field has been the active railroad buying 
during the past year. During the fifteen months ended 
March 31, our railroads authorized expenditures amounting 
to $1,540,000,000 for new locomotives, cars, tracks and other 
facilities. In that period over 4200 new locomotives were 
ordered, of which about one-half were placed in service; 
nearly 225,000 new freight cars were ordered, of which about 
118,000 were put in service. 

To keep this new equipment in good condition, additional 
shop facilities and machiine tools are urgently needed. Dur- 
ing the past year the railroads have ordered considerable new 
equipment for their shops, and some machine tool builders 
have found the business from railroad shops and locomotive 
building plants a very important part of their total sales. 
The mechanical executives of the railroads know that the 
full benefit of new locomotive equipment and other rolling 
stock can be obtained only by the operation of good shop 
equipment, and the increased railroad buying indicates that 
the men responsible for the finances are also beginning to 
recognize this. The effect of this new attitude is already in 
evidence. On May 1 the railroads had fewer locomotives in 
need of repairs than at any time since the American Railroad 
Association began to keep records. On that date the number 
of serviceable locomotives was 50,259, and those in need of 
repairs requiring twenty-four hours or more, 12,473. Better 
machine tool equipment will reduce this number still further 
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The Upward Trend of Business 


By A. W. HENN, President, The National Acme Co., Cleveland, Ohio 


HERE is every reason to believe that the present 
activity in nearly all lines of business, which amounts 
to a boom in some industries, will continue through- 
out the year. Every factor making for business prosperity 
and stability is favorable, and nothing short of a catas- 
trophe can be expected to change the course of business 
during the present year. There is no serious labor unrest; 
and no labor troubles of any importance are in sight ex- 
cept in the building trades, where periodically—every 
spring—there are local strikes at the very time when it 
would be to the greatest benefit of all concerned to preserve 
peace. The important fact to consider, however, is that there 
is now industrial peace in the great fields of employment— 
steel mills, textile industries, coal mines, and railroads. 
While labor is not inclined to create industrial disturb- 
ances by means of strikes, there is a tendency for wages to 
rise still further from what is already a high level, SO that 
we are seemingly close to the border line of labor inflation, 
if not now at or even partly across it. With labor and ma- 
terials tending upward in the metal-working industries— 
notably in the machine-building industry—prices in general 
will rise for the next six months at least. Labor again 
shows a tendency to shift from job to job, and manufac- 
turers must recognize the fact that hiring men away from 
other employers does not increase the labor supply. This 
practice merely increases the cost of manufacture, causing 
prices-to rise and producing stagnation of business, because 
buyers are unwilling or unable to pay the mounting prices. 
An undue increase in the cost of materials will tend to 
bring about the same conditions. Already certain steel 
that a year ago sold for 1.60 cents a pound sells at 3 cents; 
and pig iron, which was sold at $20 a ton, now sells at over 
$30. If prices for raw materials in the machine-building field 
go much higher than this the tendency will be to curtail 
buying and slacken the pace of manufacture. There is every 
reason to believe, however, that material prices are not 
going to rise much higher, because, on the one hand, those 
in control of raw material prices do not want a repetition of 
the 1920 experience, and on the other hand, manufacturers 
are buying more conservatively, so the present demand 
will not increase much. If manufacturers generally will be 
conservative in their buying and will refrain from indis- 
criminate hiring of men away from others engaged in the 
same line of business, the present period of prosperity is 
likely to last much longer than it otherwise would. 


The Railroad Situation 


One of the most favorable signs pointing toward a continu- 
ation of business prosperity and normal conditions in in- 
dustry is found in the railroad situation. The railroads 
are beginning to get back into their own. They are in a 
better state financially at present than they have been for 
many years past. The public attitude toward the railroads 
is also more favorable. There is less likelihood of injurious 
legislation and better prospects for constructive aid. The 
railroads will have. some difficulty in handling the traffic 
that will be offered to them during the remainder of this 
year, but they are striving energetically to meet the situa- 
tion. A larger number of locomotives and cars will be built 
this year than at any corresponding time in the history of 
American railroads; and as’ the industries have become ad- 
justed to the increased freight rates and fares, it is not likely 


that any serious pressure will be brought to bear to impair 
the financial position of the roads. 


The Automobile Situation 


Fears have been expressed that during the latter part 
of this year there will be a serious curtailment in the produc- 
tion of automobiles. While it is likely that the production 
cannot continue throughout the year at the present pace, 
which would mean a total production for the year of over 
3,000,000 cars, it is not generally believed that there will 
be anything like the slump that was experienced in 1920. The 
country as a whole is prosperous, and there are still a large 
number of new users of cars coming into the market. Fur- 
thermore, as has been pointed out by Colonel Ayres, in his 
careful investigation of the subject, the life of an automobile 
may at present be estimated at seven years, and as there 
are over 12,000,000 cars in use, the demand for replacements 
alone would be close to 2,000,000 cars annually. While 
there doubtless will be fluctuations in the automobile indus- 
try, the same as in every other line, the automobile is now 
so firmly established as a means of communication that the 
production must go on at a reasonably constant pace. This 
production is not likely to be less than 2,000,000 cars a year, 
and probably will average beweeen 2,000,000 and 3,000,000 
cars for many years to come. 


Machine Tool Prices 


A subject that is of particular interest to the makers and 
users of machine tools is that of machine tool prices. Some 
buyers intimate that if machine tools increase a great deal 
more in price, there will be a curtailment in buying. The 
answer to this is that machine tools, as well as other prod- 
ucts, cannot be priced solely with a view to encouraging 
buyers; the price must be equal to the cost of production, 
plus a reasonable margin of profit. Surely the manufacturer 
whose enterprise and ingenuity has made possible the de- 
velopment of the modern types of machine tools is entitled 
to something more than the mere cost of production. In 
any event, present machine tool prices, when compared with 
the prices of other classes of machinery of equal quality and 
ingenuity of design, are unusually low. Machine tools sell 
anywhere from 20 to 50 cents a pound; whereas many other 
lines of machinery sell at prices up to $1 a pound. 

In the machine tool industry, it may be conservatively 
stated that, on an average, only three years out of every 
four, produce a return to the manufacturer, and the fourth 
year almost invariably entails a loss, due to the periodic 
decrease in demand for machine tools. In an industry sub- 
ject to such fluctuations, it is therefore necessary—and all 
machine tool builders, if they expect to remain in business 
must consider this fact—to earn such an amount during the 
three years when the demand is about normal that the busi- 
ness may be carried without undue loss during the fourth. 

Buyers of machine tools cannot be expected to consider 
this fact, as they naturally are interested merely in obtain- 
ing their equipment at the cheapest price possible at the 
moment, but manufacturers of machine tools must carefully 
plan ahead, so that both their individual plants and the 
industry as a whole may be placed on a firm financial basis. 
It is only by so doing that they will be able to employ a 
sufficient percentage of their earnings in experimental and 
development work, a prime necessity if they are to keep 
pace with the constant demand for improved equipment. 
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National Machine Tool Builders’ Convention 


HE twentieth spring convention of the National Ma- 
[enine Tool Builders’ Association, held at Hotel Green- 

brier, White Sulphur Springs, W. Va., May 9 to 11, was 
characterized by the attention given to administrative and 
executive problems now facing the industry. In addition to 
the discussions of association activities at the convention, 
two unusually interesting and valuable addresses were made, 
one by Dexter S. Kimball, Dean of the College of Engineer- 
ing, Cornell University, on “Machine Tools: The Master Tools 
of Industry,” and one by C. A. Plaskett of the U. S. Forest 
Products Laboratory, Madison, Wis., on ‘Making Better 
and Cheaper Containers for Foreign and Domestic Ship- 
ments.” 

Ralph E. Flanders, manager of the Jones & Lamson Ma- 
chine Co., Springfield, Vt., was elected a member of the 
board of directors of the association, to succeed Winslow 
Blanchard, president of the Blanchard Machine Co., Cam- 
bridge, Mass., who died April 7. 


President Kearney’s Address 


In his address, E. J. Kearney of the Kearney & Trecker 
Corporation, Milwaukee, Wis., president of the association, 
laid particular stress upon two questions: “Have We 
Learned Anything from the Long Period of Idleness?” and 
“What Steps can be Taken in Preparation for the Next De- 
pression?’ Mr. Kearney said in part: “I shall not attempt 
to make a catalogue of all the lessons that have been learned 
or of all the defenses, that should be set up, but reference to 
a few may serve to stimulate thought and provoke discus- 
sion, and thereby be the means of bringing out the answers. 
May not the following be considered as answers to the first 
question? 

“1. The demand for machine tools is subject to the great- 
est fluctuations, even greater than that for the most useless 
luxuries. 

“9 A continuous record plotted into a curve showing the 
fluctuations in volume of orders on a percentage basis, using 
any selected period as 100 per cent, is of the greatest value 
and would have saved millions in 1920. 

“3. The beginning of a period of depression is the wrong 
time to accumulate stock. 

“4. Price reductions have no bearing whatever on the 
sales of machine tools. 

"5. Idleness costs money, but is unavoidable from any 
knowledge that we now possess. 

“§. The absence of substantial cash reserves with which 
to enter a long period of depression means price cutting, 
loss of self-respect, discredit among our competitors, humili- 
ating pressure from banks, expensive refinancing, creditors 
committees, or receiverships. 

“As to the second question ‘What Steps can be Taken in 
Preparation for the Next Depression?’ the following sug- 
gestions may be made: 

“1. Closer Cooperation with Dealers. A new concern, 
without any knowledge of how to reach the user, may 
copy the design of an existing machine and get it on the 
market in good times through the medium of a dealer. 
This is, in a large measure, responsible for the highly 
competitive conditions and the low prices that usually pre- 
vail in our industry. This is especially true of tools that 
are simple in design, such, for example, as upright drills 
and shapers, but extends throughout the entire line, though 
in somewhat less degree. Thus a new competitor is launched 
with no knowledge of costs or prices. It would not be 
generous, or in accord with public policy, to set about trying 


to prevent the development of new competition on the part 
of capable and experienced men; but there should be more 
cooperation with the dealer in this regard, for the practice 
leads not only to a weakening of old established concerns, 
but to loss, disappointment and bankruptcy to the unin- 
formed who make a start in boom times. The manufacturer 
who relies on a dealer should see to it that the dealer relies 
on him. There should be mutual confidence and close co- 
operation for the good of both. This policy broadly and 
intelligently followed will help when the next slump comes. 

“2. Study of Business Curves. A second way in which 
preparation can be made for the next depression is to get 
in the habit of closely following the percentage curve show- 
ing in what direction the volume of new business is going, 
and at the first sign of a distinct downward tendency, to 
decrease the volume going through the factory before it is 
too late to prevent the accumulation of a dangerously bur- 
densome inventory, as was done in 1920. 

“3. Accumulating a Surplus to Meet the Depression. The 
third item in the list of things to do in preparation for the 
next period of idleness is to prepare for its cost. No argu- 
ment need be advanced, for the reason that our experience 
is all too recent. The deficit is not yet wiped out. The 
money that has gone and the debts that have come, both 
testify to the cost of idleness. When business recovers and 
orders are coming in in excess of plant capacity, machine 
tool builders, although they are among the steadiest and 
most conservative of business men, begin to relax their vigil- 
ance. It is not so well understood as it should be that 
overhead kept down in good times will help to keep down 
the cost when the orders are few; nor, perhaps, that the 
burden reserve accumulated in the good years will have a 
tendency, when rightly viewed, to keep dividends down to 
a safe and wholesome basis, prevent overexpansion, and 
generally steady the industry. 

“4, If the assumption is correct that price cutting to one 
customer and selling at top prices to the trusting buyer, is 
no longer followed by men of intelligence and common 
business integrity, we can devote ourselves to a considera- 
tion of the factors that enter into price. The selling price 
of machine tools depends on five principal factors: (1) 
Usefulness to the buyer. (2) Cost. (3) Competition. 
(4) Reputation. (5) Selling methods. There is an in- 
creasing tendency to give first place to competition in estab- 
lishing the price, when in reality usefulness to the buyer 
and cost are the main factors.” 


Relation between Price and Competition 


In further discussing the methods for setting a fair price 
for the product of a manufacturer, Mr. Kearney pointed out - 
that the uses to which a machine may be put are infinite 
in variety. For that reason a special, and perhaps exclusive 
feature, is of no particular value except to a certain per- 
centage of the buyers, say, for example, 30 per cent. Fixing 
the eye on competition and setting the price low enough to 
obtain 35 per cent of the business, may result in the total 
elimination of profit from the 30 per cent of the cases for 
which the machine is best adapted. 

There is a place for the light, low-priced machine where 
it will answer the purpose just as well, or better, than a 
heavy one of higher price. The heavy machine, in striving 
to compete, throws away ‘its profit on all sales, including 
those for which it is best adapted, by attempting to enter 
a field where it would not be found except as an incident, 
being used in part on work for which the light machine is 
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ill suited. The same principle applies to highly developed, 
as against simple machines, and also to machines of high 
accuracy and finish as compared with ones in which these 
features are absent. 

It is not possible for one shop to build all classes of ma- 
chines in a given line, as, for example, heavy and light, 
highly developed and simple, those of greater and less 
precision, for the reason that such a mixture could not be 
manufactured with the same shop personnel, and the con- 
cern attempting such a program would have much difficulty 
in marketing the higher grades. This is no reflection on 
the makers of the lower grades. They have their field, but 
the maker of the accurate product should not attempt to 
reach their price, nor is it necessary. 


Competitive Basis of Machine Tool Industry 


“The machine tool business is highly competitive,’ said 
Mr. Kearney, “but fortunately price is not the only basis for 
competition. The concern that brings out a new machine, 
or adds a few features to an old one that will increase pro- 
duction or improve the quality of the product over that 
of previous standards, is performing a public service for 
which it should be rewarded. 

“There is another subject that has been much in our 
minds of late and that may have a vital effect on the com- 
petition of the future, tending in the direction of price com- 
petition rather than in the direction of design and quality— 
that is, standardization. There is room for progress in the 
matter of standardization, but it must be pointed out that 
the nearer together machines of different makes come in 
their general dimensions, the nearer together they will 
come in price. 

“Let us build the best machines that can be made, build 
them with points of real difference. Let our product, to 
some degree, reflect our individuality. 

“A stranger listening for the first time to the complaints 
that we manufacturers make about our industry would 
probably go away with the idea that there is nothing desir- 
able in the manufacture of machine tools. Such, however, 
is far from the case. It is not a get-rich-quick route. It is 
something more worth while. It is the foundation of me- 
chanical progress. We are in it not only for the money 
that can be made, but for the real joy of it. Go where you 
will, no industrial center will be found where manufactur- 
ing is being carried on, be it cornhuskers, printing presses, 
automobiles, or airplanes, that does not have among its 
leaders and men of affairs graduates of the machine tool 
shops of Hartford, Worcester, and Providence. In this re- 
spect, we are performing a really valuable service in train- 
ing mechanics to go out into all the world as apostles of 
progress. Is this service to humanity not a service worth 
striving for?” 


Report of Mr. DuBrul 


In his report on business conditions and association activ- 
ities, Ernest F. DuBrul, general manager of the National 
Machine Tool Builders’ Association, stated that since last 
October there has been a considerable increase in activity 
in the industry, but it is not likely that this increase will 
continue at a very rapid rate from now on, because the 
activity of other industries is limited by the supply of labor, 
and until a more ample supply of labor is available we are 
not likely to witness much expansion of manufacturing 
facilities. The machine tool business necessarily shows its 
greatest activity when other industries are greatly expand- 
ing their facilities. 

Statistics on building operations indicate that the end 
of the building boom is very close at hand. The high cost 
of buildings at the present time is likely to prevent many 
projects heretofore contemplated from reaching the point 
of contracting. Railroad buying has not been so large as 
it should be in view of the conditions of the railroad shops, 
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which are badly in need of much new equipment. But no 
matter how much they might like to have new equipment, 
the railroads do not buy it unless they can see good pros- 
pects of paying for it. 


Forecasting Business Conditions 


It was further stated by Mr. DuBrul that it has been 
visibly demonstrated, by statistics and charts, that the 
machine tool business is one of the most irregular of the 
industries, and is subject to longer and deeper depressions 
than the average. It is of prime importance, therefore, 
and should be of great interest to all machine tool builders, 
to use every means available in forecasting conditions so as 
to keep their own individual businesses in a healthy state. 
The better forecasts that all business men of the country 
learn to make, the less serious will be the swings of the 
business cycle. It is the duty of industrial managers to 
use every means available in making good forecasts. The 
growth of radicalism will become more and more marked 
unless these fluctuations are better controlled. 

In the fall of 1921, President Harding called a conference 
to discuss the causes of and remedies for unemployment. 
It was soon recognized that the greatest distress of unem- 
ployment is caused by the fluctuations of business due to 
the business cycles. The conference appointed a commit- 
tee to study the question of unemployment in relation to 
these business cycles, and many interesting facts are brought 
out in the full report of this committee, now available. In 
many industries men honestly believed that there was a lack 
of material and supplies, and that prices would continue 
to rise in 1920. Yet, if full information had been available, 
it would have shown a surplus accumulation of speculative 
stocks of goods. Had business been possessed of the true 
facts, comment on those facts would have prevented the 
spread of the idea that there was a much larger effective 
demand than actually existed. 


Minimizing the Effect of Business Cycles 


The committee points out that the present buying habits 
cught to be changed; business men should be induced to 
buy from hand to mouth when a boom is on, and to buy 
in larger quantities in a period of depression. This would 
prevent the over-stocking in boom times and the under- 
stocking that is always prevalent in times of depression. 
Since the only means of absolute demonstration of condi- 
tions is through the use of statistics, the committee urges 
that much more statistical study be given to the trends of 
each industry. 

The committee also points out that the present tax laws 
tend to make companies extravagant in maintenance charges 
in good times, instead of putting men on maintenance work 
when production activity is low. Finally the committee 
recommends that every business man pursue the policy of 
systematic accumulation of reserves in times of prosperity 
for use in expansion and improvement in times of depres- 
sion. It is to be hoped that the customers of the machine 
tool industry will take this advice to heart and change the 
buying habits which now make the machine tool industry 
most irregular. 


Cooperation with the Department of Commerce 


A valuable report was presented to the meeting by J. W. 
Carrel, vice-president and general manager of the Lodge & 
Shipley Machine Tool Co., who is chairman of the committee 
to cooperate with the Department of Commerce. Mr. Carrel 
pointed out that the Department of Commerce has much 
valuable information in its library and files which is avail- 
able to machine tool builders interested in building up 
foreign trade. He emphasized the importance of obtaining 
accurate export trade information and advised the members 
of the association to take advantage of the facilities offered 
by the Department of Commerce. 
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The British Metal-working Industries 


From Macuinery’s Special Correspondent 


London, May 11 
EPORTS from the principal engineering centers in the 
R district covered by Coventry in the south to Sheffield 
in the north, afford many indications of steady trade 
improvement. Inquiries are plentiful, although for the 
present only a small proportion appear to mature into 
orders. However, the tendency as a whole is in the right 
direction, signs of returning confidence are to be observed 
in most quarters, and several development schemes of con- 
siderable importance, which have been held up owing to 
general trade depression, are now going forward. It is also 
apparent, despite frequent reports to the contrary, that 
strong efforts are being made to relieve the raw material 
shortage. In practically all districts where iron is produced 
there has been a striking reduction in the number of unem- 
ployed during the last two or three weeks. Numerous blast 
furnaces have been blown in, and several firms are producing 
pig iron to the full extent of their capacity. Steel mak- 
ing plants as a whole are also very busy. 


The Machine Tool Industry 


In the machine tool shops there is still a shortage of work. 
Some factories have turned temporarily to other lines of 
production and are doing fairly well, but the majority are 
depending upon the growth of their regular business, and 
their recovery rests upon a general renewal of industrial 
activity. In this respect conditions vary, and it is not 
surprising to find some works better employed than others. 
Even so, there are very few instances where an appreciable 
measure of improvement cannot be observed. As a matter 
of fact, in the writer’s opinion, the situation is much better 
than outward appearances indicate. A good deal of work 
is now in the hands of the estimating and designing depart- 
ments, which, while representing a necessary and very im- 
portant stage of production, leaves the shops somewhat 
scantiiy employed. 

One of the features of the present situation is the brisk 
demand for machine tools of a special character. Inquiries 
of this nature have developed into considerable proportions 
of late. In a number of cases the pressure of work is very 
heavy, and the difficulty of obtaining draftsmen of ability 
in sufficient numbers to cope with the work in hand is men- 
tioned by several firms. 

The demand for standard machines is also improving. 
Particularly is this noticeable in respect to gear-cutting 
and grinding machinery and similar tools used in the auto- 
mobile industry. Many firms that previously bought gears 
from outside sources are now installing gear-cutting equip- 
ment of their own. In addition, the firms that supply gears 
to the trade are considerably increasing their equipment. 


The Automobile Industry 


As is usually the case at this time of the year, automobile 
manufacturers are fully employed, and the prospects of in- 
creased sales of machine tools in this direction are improvy- 
ing rapidly. At the present time, fully 50 per cent of the 
output of machine tools, in the Birmingham area at all 
events, is finding its way into the automobile factories. 
Among the more progressive motor car builders there is a 
distinct movement toward standardization. The number 
of models produced are being cut down to the minimum, 
and efforts are being made to use efficient tooling on the 
smaller variety of parts on a more intensive scale. By 
these means it is hoped that costs will be reduced. 


Although the approval of standardization is by no means 
general in the automobile field, success has followed where- 
ever it has been tried. One well-known factory is now 
producing a single type of power unit by intensive tooling 
methods and has effected a five-fold increase in production 
without adding to its overhead charges. This has enabled 
the price of the finished car in which the unit is embodied 
to be reduced to an exceptionally low figure, and at the 
present time the supply is far from equal to the demand. 
The management has therefore decided to double the present 
rate of output—a ten-fold increase over that of a year ago. 


Effect of Requirements of Automobile Industry on Design 
of Machine Tools 


Increased output demands machines of a highly efficient 


type, simple to operate and capable of high and continuous. 


duty. An examination of many of the tools recently in- 
stalled in motor car factories, or in process of construction 
at the makers’ works, reveals the fact that such items as 
change-speed and feed-gear boxes have been eliminated. It 
is contended that as the machine will perform but one 
operation throughout its useful life, the only speed and 
feed necessary is that which is most suitable for the work 
in hand. Hence one or two pairs of change-gears take the 
place of an elaborate, but, under the circumstances, useless 
piece of mechanism. The control gear similarly has been 
reduced to the utmost simplicity, so that the machine may 
be operated with a minimum number of movements. On 
the other hand, it is obvious that the machines have been 
considerably improved in detail. Many parts are made 
from special heat-treated steels, and the shafts and spindles 
are invariably mounted in ball thrust or journal bearings, 
with the result that they remain accurate, absorb the mini- 
mum amount of power, and run for long periods without 
attention. These are the types of machines in which the 
motor car makers appear to be most interested, and pro- 
viding the salesman can show, say, a 15 per cent saving 
over the existing method of machining, satisfactory business 
usually results. 

Apart from the above, methods are being developed which 
are expected to have an almost revolutionary effect on exist- 
ing methods of production. For the present it is not pos- 
sible to make any very definite statement, as the develop- 
ment is still in its infancy. However, it is engaging the 
serious attention of well-known production engineers, and 
may be said briefly to consist of a system whereby a series 
of simple standard machine tool units, for instance, a drill- 
ing unit, a milling unit, a turning unit, and so on, may 
be arranged in line for the production of a single specified 
component. To machine the part, operations are sub- 
divided to such an extent that each unit performs its work 
automatically, without any attention on the part of the 
operator other than changing the work. The type of jigs 
or fixtures used are designed so that setting and clamping 
of the work are performed, in many cases, with a single 
lever movement. Each unit is, of course,’ arranged on a 
common foundation closely adjacent to the next unit in 
sequence; hence there is very little time or effort lost in 
transferring the parts from one machine to another. 
Utilized to its full capacity, the above system obviously is 
only intended for production on a very large scale. On the 
other hand, it is capable of reducing costs to such an extent 
that the article produced can be marketed at a sufficiently 
low figure to attract a proportionately larger circle of new 
buyers. 
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Spark Tests for Steel 


By S. P. ROCKWELL, Hartford, Conn., Consulting Metallurgist for the American Gear Manufacturers’ Association 


T has long been the practice of toolmakers and hardeners 
to judge the grade of steel by observing the character- 
istics of the spark produced when a sample is held 

against an abrasive wheel. Charts have been prepared in 
the past showing “spark pictures” of high, medium, and low 
carbon steels, and of steel containing chromium, tungsten, 
and manganese. But it is only within the last two years 
that this method has been’ placed on a thoroughly practical 
working basis, so that it can be used as a reliable means 
for the inspection of steel. F.H. Starkey and D. H. Stacks, 
of Hartford, Conn., both of whom were for many years con- 
nected with the Whitney Mfg. Co., have been instrumental 
in deveioping the spark test method to a point where it has 
proved practicable for factory inspection. This method of 
inspecting the grade 
of steel depends 
largely on the in- 
spector’s ability to 
concentrate; anyone 
who is mentally 
alert, has good eye- 


sight, is not color 
blind, and is con- 
scientious in his ob- 
servations, may be- 
come proficient in 
using it. 

Gey bag) been 
claimed that by sim- 
ply observing the 


spark picture of a 
piece of steel it is 
possible immediately 
to determine’ the 
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steels first, for after he has become thoroughly conversant 
with these, the examination of other steels will be easier. 
In looking at the spark picture produced by carbon steel, 
when pressed against an abrasive wheel, a series of streaks 
and explosions are in evidence. Fig. 1 shows, as accurately 
as a diagram can indicate it, the general appearance of the 
spark pictures of different classes of steel. The author has 
tried to obtain photographs to show the spark picture char- 
acteristics, but owing to the character of the light and the 
instantaneous appearance of the spark picture, these efforts 
have not been very successful. If we analyze a single streak 
in the spark picture produced by a medium carbon steel, 
we find a carrier line, a carbon explosion or crow’s foot, 
an iron burning flash or bird’s tongue, and a gas streak. 
In chromium steels 
the explosion is dif- 
ferent from that in 
a carbon steel. Hach 
fork of the explosion 
breaks into another 
fork, and these ex- 
plosion lines also 
curl, the appearance 
being similar to that 
of a daisy. The iron 
burning lines are 
much shorter than 
for carbon steel, and 
a little darker im 
color. With high 
tungsten steels the 
carbon explosion is 
absent. The color of 
the burning lines is 


carbon content. As a NEES Sa dark red. As_ the 
“a as, 
matter of fact, this eae ANG le tungsten decreases, 
& NDS 1G ‘ es ‘ 
can rarely be done. td es xt ASS We aa carbon explosions 
Tt is doubtful if appear with the 
anyone could esti- characteristic daisy 
ey Fig. 1, Single Streaks in Spark Pictures of Carbon Steels with Different Carbon Content ; 
mate within plus form that is asso- 
or minus 0.10 per cent of carbon, unless the grind- ciated with the chromium content, as mentioned. In man- 


the same heat as the steel being tested are available. 


ing wheel speed and the type and grade of wheel have been 
standardized, and unless analyzed steel standards from 
But 
if wheel speed and wheel are standardized and a standard 
from the same heat is available, then it is possible to esti- 
mate the carbon content to within plus or minus 0.02 per 
cent for the lower carbon steels, and to within plus or minus 
0.05 per cent for the higher carbon steels. 

The carbon content of alloy steel may be determined as 
accurately as for the straight carbon steels, provided the 


‘percentage of alloying elements is not very high, as would 


be the case, for instance, in high-speed steel. In addition, 


the presence of other elements may be determined. The 


presence of chromium can readily be determined within 
ranges of 0.3 per cent; nickel below 1.5 per cent is somewhat 
difficult to determine, but nickel from 1.5 to 3.5 per cent 
is readily discerned. In tungsten steel, one may discover 
minute traces of tungsten, and also distinguish between 2 per 
cent, 5 per cent, and 8 per cent tungsten steel and higher. 
Nickel-chromium steels may be sorted by the spark test into 
grades agreeing with the S. A. E. specifications. The be- 
ginner, however, should become accustomed to the carbon 


ganese steel, the carbon explosions are bushy, somewhat like 
a bloom of wheat. Silicon below 0.20 per cent increases the 
appearance of bushiness. 

Sometimes it is practicable to use colored glass filters 
for examining the sparks of alloy steels. These filters 
eliminate some of the different colors which are caused by 
the various elements in the alloy steel, and thereby make 
it possible to observe each element by itself. 


Application of the Spark Test 


The piece of steel to be tested should not be placed against 
the edge of the wheel. It has been found more satisfactory 
to place it against the side surface of the wheel at a point 
Y%, to % inch from the outer periphery. There should be no 
obstruction in front of the spark, as it is generally easier to 
study the characteristics at a distance from the wheel at a 
point where the carrier lines are more separated. A black 
background should be used, against which the sparks can 
be clearly seen. The usual way, when testing is being done 
on a large scale, is to set the wheel in a black painted 
cabinet, so that the color and characteristics can be readily 


seen. The length of the spark has little to do with the 
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determination of the grade of steel, because the length 
usually depends on the size of the piece being tested and the 
method of pressing it against the wheel. The only differ- 
ence in the method of testing hardened and annealed work 
is that more pressure is required to obtain the same length 
of spark with an annealed piece of work. 

In determining the grade of a piece of steel, estimate 
roughly the carbon content from the spark picture charac- 
teristics. If it appears to be about 0.20 per cent, obtain 
standards having 0.10 and 0.30 per cent carbon. By testing 
these pieces, and testing the unknown sample, immediately 
after, it is easy to determine whether the sample being 
tested is nearer the 0.30 per cent carbon content or the 0.10 


Fig. 2. (A) Spark Picture of Medium-carbon Steel; (B) Spark Picture 
‘ of High-carbon Steel ; 


per cent carbon steel. The test may be continued by obtain- 
ing a 0.20 and 0.25 per cent carbon standard, and com- 
paring the spark pictures of these standards with the spark 
picture of the sample being tested; in this way, it is gen- 
erally possible to determine the carbon content quite 
accurately. For accurate work, analyzed standards of the 
same heat of steel should be used, but for rough deter- 
minations, standards of the same type of steel are satisfac- 
tory. Such standards should always be kept on hand, vary- 
ing by 0.05 per cent carbon. 

When a new lot of steel is received in the shop, half a 
dozen bars are selected, the sparks of each observed, and 
pieces cut from the bars having the lowest and the highest 
carbon content, as shown by the spark test. These samples 
are analyzed, and the analysis is stamped on the samples, 
after which they are used as a standard. Generally speak- 
ing, a piece of steel should never be chemically analyzed 
without saving a piece of it with the analysis stamped on it. 
These standards of known composition are frequently of 
great value. An inspector of material who uses reliable 
standards to compare with, can almost always accurately 
determine the carbon content of steel without difficulty. 


* * * 


Among the things necessary to place the railways in a 
pesition to handle the constantly increasing traffic of the 
country, Howard Elliott, chairman of the Northern Pacific 
Railway Co., mentions improved designs of locomotives and 
ears to provide the maximum capacity and strength with 
a minimum of dead weight, a better supply of well designed 
repair plants equipped with high-power, rapid-working ma- 
chine tools, and better equipment in all the shops and 
roundhouses where mechanical work is,performed. The ne- 
cessity for these improvements has long been recognized by 
everyone familiar with machine shop work, and the sooner 
the railways are able to put this program into effect, the 
better it will be both for their own economical status and 
for the public, who will gain in improved service. 
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TOOL FOR REMOVING BABBITT FROM 
LOCOMOTIVE CROSS-HEAD SHOES 


By H. H. HENSON 

Machine Shop Foreman, Southern Railway Co., Chattanooga, Tenn. 

The tool shown in the accompanying illustration is intend- 
ed primarily for use in removing babbitt or any other soft 
bearing metal from locomotive cross-head shoes. It is de- 
signed to accomplish its purpose in such a manner as to 
save time and insure the thorough removal of all loose 
metal so that the metal which replaces that removed will 
not be loosened after the shoe has been relined. Referring 
to the illustration, it will be noted that the tool shank or 
holder A is offset at the lower end. The cutter which is at- 
tached to the offset end of the holder by bolts B has its 
horizontal and vertical cutting edges approximately on the 
center or fulcrum line of the tool. This feature has a 
tendency to prevent chatter or “digging in.” 

The cutter is preferably made by electrically welding 
pieces of metal together that have been previously formed to 
the required shape. The pieces which are welded together 
consist of the base OC, the two carbon steel tool bits D, 
which form the vertical cutting edges that project from the 
base of the cutter, and the horizontal bit E that projects 
from the end of the cutter base. The cutter is ordinarily 
hardened or tempered to a degree which permits it to be 
sharpened by a fine mill file. 


SECTION X-X 


Tool for removing Babbitt from Cross-head Shoes 


The tool here described, which is the patented inven- 
tion of the writer, has been especially designed to take cuts 
from 4% to 6 inches wide. 


% * * 


MEETING OF SOCIETY FOR TESTING MATERIALS 


The twenty-sixth annual meeting of the American Society 
for Testing Materials will be held at the Chalfonte-Haddon 
Hall Hotel, in Atlantic City, N. J., June 25 to 29, when the 
following subjects will be taken up: Non-ferrous Metals 
and Alloys; Corrosion and Fatigue of Metals; Magnetic 
Analysis; Wrought and Cast Iron; Coal and Coke, Heat- 
treatment; and Methods of Testing Steel. These subjects 
will all be dealt with during the days June 25 to 27. The 
later sessions relate to the testing of materials in non-metal 
working fields. Further information may be obtained from 
the headquarters of the society, 1315 Spruce St., Phila- 
delphia, Pa. 
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more to the successful machining of vulcanized fiber 

than any other one item. Machinists accustomed to 
working iron and steel are inclined to think that a tool will 
stay sharp indefinitely on fiber, because it is apparently a 
softer material. On the contrary, vulcanized fiber is an 
extremely hard and tough material, and to obtain the best 
results it is necessary to keep the cutting edges in good 
condition. As fiber is slightly elastic, it is inclined to 
crowd against the back of the tool, so that plenty of clear- 
ance is essential. As a general rule, tools for cutting fiber 
should be ground about the same as those used for brass. 


A inare tool with plenty of clearance will contribute 


Milling Fiber 


In milling vulcanized fiber with standard milling cutters, 
high speeds and feeds will give the best results, both as 
regards finish and length of time between grinds. As a 
typical instance, small gears of 8 to 10 diametral pitch 
can be cut best with a spindle speed of about 550 revolu- 
tions per minute and a table feed of about 6 feet per 

minute. Two-bladed fiy cutters for formed work should 
be run at higher speeds, but with a slower feed. Con- 
| sidering the difference in price, we have found carbon steel 
cutters better for milling fiber than high-speed steel cutters. 


4G Turning and Threading 


J When vulcanized fiber disks or rings on arbors are to 
be turned, high-speed steel bits will give better results than 
carbon steel. In turning disks 2% inches in diameter by 
3 inch thick, a spindle speed of 325 revolutions per minute 
and a feed of 8 inches per minute have been found satisfac- 
tory. A double tool-holder is used, carrying a high-speed 
steel roughing bit and a diamond finishing tool. The rough- 
ing tool leaves about 1/64 inch on a side for the diamond 
to remove. The finished size is kept within 0.005 inch with- 
out difficulty. 

In threading vulcanized fiber tubes, rods, and disks, the 
best results are generally obtained with self-opening dies. 

When chasers for these dies are to be bought, it is well 
to specify that no chamfer is wanted at the front, as the omis- 
sion of this chamfer will prolong the life of the chasers. 
Chasers with an extension in front can be bought at little 
additional cost, and will outlast two or three stock chasers. 
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Drilling and Tapping Fiber 


Drills should be run at high speeds for vulcanized fiber; 
sizes 4%, inch and under should be run at from 2500 revo: 
lutions per minute up to 10,000 revolutions per minute, and 
larger sizes in proportion. The best results are obtained 
by running at the highest speed that can be used without 
burning the tool. Dubbing’ the lip of the drill and giv- 
ing it plenty of clearance will cause it to cut freely and tend 
to prevent splitting. Drills should not be forced, as this 
tends to split the material. If the drills are kept sharp, 
they will require but a slight pressure to cut. Many of the 
troubles in drilling are caused by dull tools; if necessary, 
_ they should be reground every ten or fifteen minutes. The 
operator can save time by keeping a half dozen ground 
tools on hand. 

A drill often cuts smaller than itself in fiber, so that it is 
well to try out the material before ordering jigs. Fiber 
should be drilled perpendicular to the grain, whenever pos- 
sible; otherwise the material is likely to split. If it is 
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Machining Vulcanized Fiber 


By A. B. EASTMAN, Sales Engineer, Diamond State Fibre Co., Bridgeport, Pa. 


necessary to drill parallel to the grain, care must be exer- 
cised to prevent splitting. The land on a drill, especially in 
the large sizes, is inclined to wear off and cause smoking 
and burning; when the drill is sharpened, the worn part 
should be ground out. 

In drilling holes to be tapped, a larger sized drill should 
be selected than is necessary for iron or steel. This prac- 
tice will reduce tap breakage and also give a full thread. It 
is best to experiment before drilling any large quantity of 
work or making up jigs. 


Bending and Forming 


Fiber should always be bent parallel to the grain (the 
long way of the sheet), because it is difficult to bend fiber 
across the grain without breaking it. The general practice is 
to soften the material (more or less) by immersing it in hot 
or cold water until sufficiently tempered, and then drying 
it in heated forms under enough pressure to Keep the shape 
desired. The fiber should be left in the heated forms long 
enough so that it will retain the desired shape after cooling. 
However, heated forms are not always necessary. 

If the material can be steamed, instead of immersed, it 
will require less time to set. Angles can be bent in bending 
brakes fitted with electric, gas, or steam heat. Special pieces 
can be formed on a hot plate in cast-iron forms, under pres- 
sure of a hand-operated spring plunger. In making up the 
top and bottom forms, some allowance should be made for 
the fact that fiber swells slightly when it is soaked or 
steamed. Tubes can be bent by softening in hot water, filling 
with sand, and clamping in wooden or metal forms, after 
which it is necessary to dry them at about 150 degrees F. 


Punching Fiber 


Fiber can be easily blanked, pierced, and shaved on ordi- 
nary punch presses.. For blanking and piercing thin ma- 
terial, the punch should be a neat fit in the die, while for 
stock 4% inch thick, a difference of about 0.008 inch will 
give the best results. When a rough edge is not objection- 
able, fiber can be blanked out up to 14 inch thick. When 
heavier stock is blanked, it is likely to “check in” too far 
and cause considerable wastage, although some material 
up to 7/16 inch in thickness can be blanked. 

Smooth edges can be obtained by forcing blanked or 
sawed fiber blocks through a hollow shaving cutter of the 
desired shape. The edges of the cutter should have a slant 
of about 45 degrees. Sharper angles will often give smoother 
edges, but the cutter will not last so long as otherwise. A 
better finish can be had by using a roughing and a finishing 
cutter. It is generally necessary to allow from 1/16 to \%& 
inch all around for shaving, according to the shape of the 
pieces. When trouble is encountered by checking of the 
stock while blanking or shaving, softening the fiber by heat- 
ing will often overcome the difficulty. 

Dies and cutters for fiber can be made without any clear- 
ance for % inch or more below the cutting edge. The bot- 
tem of the die may be counterbored within % or % inch of 
the top to facilitate machining. Such a die will not change 
its size in grinding and will give better results than a die 
with clearance to the cutting edge. If the cutting edge of a 
shaving cutter is mouthed out very slightly with a fine oil- 
stone, the stock will bind slightly in passing through, which 
will tend to polish the edges smoothly. 
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Sawing Fiber 


Vulcanized fiber can be sawed to a smooth polished edge 
with a hollow-ground circular saw, without set to the teeth. 
A 14inch saw, from \%. to 5/32 inch thick, and with 110 to 
120 teeth, is a good saw for general use. This saw should 
be run at at least 2500 revolutions per minute, to obtain the 
best results. Band saws with 5% points per inch and 19 
gage thickness are generally used for fiber. The widths 
vary from % inch for scroll-sawing to 144 inches for heavy 
sheet sawing. A saw should run at about 4000 linear feet 
per minute, or from 350 to 500 revolutions per minute for 
a 36-inch wheel. 


Machining Fiber in Automatic Machines 


Vulcanized fiber tubes and rods can be successfully ma- 
chined in automatic screw machines. When tubes of the 
correct size can be obtained, they will generally give better 
results than rods. It is our practice to use the following 
feeds on automatic screw machines: 


Drilling?) cee ee 0.007 to 0.010 inch per revolution 
"TUTTIN Gees. ere at eee 0.010 to 0.015 inch per revolution 
Formingss. nh sok seat 0.0015 to 0.002 inch per revolution 
Cuttinevoffie.s 2 eee 0.002 to 0.003 inch per revolution 


For trial purposes and for short jobs, the cams for Brown 
& Sharpe machines can be band-sawed from vulcanized fiber. 

The data given in the foregoing is the result of over 
twenty years experience which the Diamond State Fibre 
Co. has had in developing the best methods for machining 
vulcanized fiber. 


FURTHER INFORMATION ON MACHINING FIBER 


Another manufacturer specializing in fiber products states 
that in punching fiber it is best to use a punch and die 
with flat surfaces on the top of the die and on the bottom 
of the punch. The punch should be made a certain amount 
greater in diameter than the hole required in the fiber, 
because the material “comes back” a certain amount after 
punching; it has been found satisfactory to make the pierc- 
ing punch 0.008 inch larger in diameter than the hole re- 
quired for each 1% inch in thickness of the fiber sheet. 
When washers or disks are punched from sheet stock and 
the outside dimension of the piece punched out is the 
important factor, the procedure is reversed, and the punch 
and die are made about 0.008 inch per % inch in thickness 
of the fiber sheet smaller than the diameter of the piece 
required. Jt has been found impracticable to use solid 
punches on fiber sheets over 14 inch in thickness, because 
the material ‘checks’ badly when punched. 

Ordinary twist drills are suitable for drilling fiber, high- 
speed steel drills being preferred when quantity production 
is required. The drills must be sharpened more often than 
when metal is drilled. If the drill is not kept sharp and 
does not have plenty of clearance, it will bind and burn. 
Feeds of from 0.010 to 0.020 inch per revolution of the drill 
are about right for drilling fiber, depending on the size 
of the hole to be drilled. No cutting lubricant is neces- 
sary. The speed of the drill should be about equal to 
the maximum recommended for drilling steel. 

The best cutting speed for turning fiber has been found 
by the firm quoted to be about 500 feet per minute, using a 
fairly light feed so as not to tear the stock. The tools 
should be ground with a slightly greater clearance than 
is used for turning metals. No cutting lubricant is required. 

In sawing fiber, either a circular saw or a band saw may 
be used. A saw with five points to the inch has been found 
best for this work. When an exceptionally smooth surface 
is required, circular saws with little or no set to the teeth 
should be used. These saws should be hollow-ground for 
clearance. When sawing out rough blocks of fiber, a saw 
with considerable set to the teeth is used. For rough work, 
fiber can be cut with an ordinary squaring shear. 
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DIES FOR PRODUCING METAL SPOOLS 


By S. A. McDONALD 


The dies shown in Figs. 2 and 3 were designed to produce 
the flanges and the hub, respectively, of the metal spool 
shown in the upper sectional view of Fig. 1. This spool is 
used to hold adhesive tape, and is made from sheet tin. The 
lower view in Fig. 1 shows the flanges and hub of the spool 
in position on the assembling dies ready for the assembling 
operation. The die shown at the left in Fig. 2 blanks and 
punches the hole in the spool ends, and flanges and draws 
the outer edge preparatory to the curling operation, which 
is performed in the die shown in the view at the right-hand 
side of Fig. 2. It will be noted that a slight taper is given 
to the punch C. The corresponding taper produced on the 
blank tends to cause the edge of the blank to make contact 
with the tapered portion of the curling punch, as shown in 
the enlarged view at A, so that it is properly guided up into 
the curling portion of the punch. If the blank were not 
given this taper, the edge would be likely to spring back, 
as indicated at B. : 

Another advantage gained by tapering the die and the 


‘punch as shown is that it eliminates the need for a stripper 


SECTIONAL VIEW OF ASSEMBLED SPOOL 


SPOOL PARTS READY TO BE ASSEMBLED 


Machiner 


Fig. 1. Views showing Assembled and Unassembled Metal Spool 


ring to force the work up from the punch ©. The piercing 
punch D is driven into the blanking punch #. The knock-out 
pad F is actuated by the knock-out G. The die-plate H is 
turned to fit the forming punch C, which also acts as the 
piercing die for the central hole in the spool end or flange. 
The cutting or blanking die J is held in alignment by the 
forming punch C. Both the forming punch and die J are 
secured by fillister-head screws K. The curling punch shown 
in the view at the right-hand side of Fig. 2 is provided with 
a pilot L which is a loose fit in the hole in the blank to be 
curled. This centralizes the blank in its nest M. After the 
edge of a blank has been curled, the blank is pushed out of 
the way by the succeeding piece. A guard (not shown) pre- 
vents the operator from placing his fingers under the punch, 

The stock from which the hubs are made is fed in 
strips into the die shown in the view at the left-hand side 
of Fig. 3. The cutters N and O cut off the stock to the cor- 
rect length when the strip is located against the stop P. 
The blank is carried down into the forming die Q by the 
punch R so that the ends are bent up to form quarter circles 
having a radius equal to that of the hub. Two beads are 
also formed in this operation running the entire length of 
the piece. A spring pad 8 brings the stock up to the feeding 
position when the punch has cleared the die. 
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CURLING DIE 
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Fig. 2. Dies for blanking and curling Ends of Metal Spool shown in Fig. 1 


The second operation on the hub is performed in the 
die shown in the front and side views at the right-hand 
side of Fig. 3. The beadings formed in the preceding opera- 
tion are located in grooves cut in die 7. A mandrel U is 
secured to a holder V which fits the slide of the press. The 
mandrel bends the blank into a semi-circular shape, and 
throws up the ends around the mandrel so that the hub 
is completely formed to the shape indicated at W, Fig. 1. 
The hub is pulled off the mandrel at the end of the stroke, 
the open seam allowing the piece to be sprung sufficiently 
to permit it to be drawn over the beads. The assembling 
of the hub W and ends X is done in a foot press. When the 
upper pilot Y is brought down, it aligns the three parts that 
make up the spool. A continued movement of the pilots 
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causes the ends of the hub to collapse so that they clinch 
the flanges or spool ends in place, as indicated in the detail 
view at Z. 
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An interesting use is being made of motion pictures in 
advertising American bridges abroad. The Rothacker Film 
Co. of Chicago, Ill, has produced a motion picture for 
the Strauss Bascule Bridge Co. of the same city, which 
shows the development, step by step, of different types of 


swing bridges, and finally the latest type of highly developed 


bascule bridges, such as are in use, among other places, on 
the Jackson Blvd. in Chicago. A number of other de- 
signs of new bascule bridges are also shown. 
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Dies employed to produce Hubs for Metal Spool shown in Fig. 1 
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Use of Ordinary Hob and Radial In-feed—Fly-cutter Method—Use of Tapering Hobs 
By FRANKLIN D. JONES . 


ORM-GEARS are usually cut by a generating process, 

\) y although the formed cutter method has been used to a 
limited extent for such special operations as cutting 
certain classes of dividing wheels. The machines used for 


cutting worm-gears include ordinary milling machines, gear- 


hobbing machines of the type adapted to cutting either spur, 
spiral, or worm gearing, and special machines designed ex- 
pressly for cutting worm-gears. The general methods em- 
ployed are (1) cutting by using a straight hob and a radial 
feeding movement between hob and gear blank; (2) cutting 
by feeding a fly cutter tangentially with relation to the 
worm-gear blank; and (3) cutting by feeding a tapering hob 
tangentially. These three methods will now be considered. 


Use of a Straight Hob and Radial Feeding Movement 


When worm-gear teeth are generated by a straight or 
cylindrical hob, the latter is centered relative to the curved 
throat of the worm-gear blank, as shown by the end view of 
diagram A, Fig. 1; then as the gear blank and hob rotate to- 
gether at the proper ratio, the hob is fed inward radially just 
far enough to form teeth of the right height. These worm- 
gear teeth on the mid-section x—-w correspond to the teeth of 
an involute spur gear of the same pitch and diameter. The 
hob represents a standard rack for involute gearing, and gen- 
erates the teeth the same as in hobbing a spur gear, except 
that a radial feeding movement is employed in order to 
form concave teeth. 

When worm-gears are hobbed on an ordinary milling ma- 
chine the teeth are first formed roughly by a gashing opera- 
tion, performed preferably by means of an involute gear 
cutter of a number and pitch corresponding to the number 
and pitch of the teeth in the worm-gear. A hob is then 
placed in mesh with this gashed blank, and the rotation of 
the hob causes the blank to revolve as the hob is gradually 
fed in to the required depth. In using a gear-hobbing ma- 
chine, this preliminary gashing is unnecessary, because the 
hob- and work-spindles are connected indirectly through gear- 
ing, so that the rotation of one relative to the other is posi- 
tive and at the proper ratio. 

A hob used for worm-gears should have the same lead and 
helix angle at the pitch circle as the worm that the worm- 
gear is to be driven by. Hob teeth, however, should prefer- 
ably differ from the worm thread in regard to the height of 
the teeth above the pitch line and the depth below this line. 


The hob tooth addendum should be made equal to the worm 
dedendum, and the hob tooth dedendum equal to the worm 
addendum. In other words, the hob is made the reverse of 
the worm, as far as height above and below the pitch circle 
is concerned, so that the hob diameter is larger than the worm 
diameter an amount equal to twice the clearance space re- 
quired between the worm and wheel. In using such a hob, 
the worm-gear teeth will be given the proper clearance at 
the root, and if the throat diameter of the blank is too large, 
the tops of the teeth will be trimmed off to the correct height. 
The hob is a duplicate of the worm as regards the number 
of threads; that is, single-threaded hobs are used for worm- 
gears intended for single-threaded worms, and multiple- 
threaded hobs for worm-gears that are to be driven by mul- 
tiple-threaded worms. 


Cutting Worm-gears by Fly-cutter Method 


Worm-gears are frequently cut by using a fly cutter, which 
is shaped like a hob tooth of corresponding pitch. This fly 
cutter is set to the full-depth position (unless allowance is 
made for a finishing cut) and it is. given a tangential feed- 
ing movement relative to the worm-gear blank, as indicated 
by diagram B, Fig. 1, at the same time revolving at the 
proper ratio relative to the rotation of the worm-gear blank. 
A common method of obtaining this tangential movement is 
to mount the cutter-bar on a slide which is given a slow feed- 
ing movement, so that the cutter passes from one side of the 
gear blank to the other. If the worm-gear has, say, 40 teeth, 
then the cutter-bar will make 40 revolutions to°one of the 
wheel, plus or minus a slight variation referred to later. 
As the cutter begins to work on one side of the blank, forty 
shallow grooves are formed during the first revolution, and 
these are gradually made wider and deeper as the fly cutter 
feeds across the blank from one side to the other, thus com- 
pletely forming the teeth, unless a light finishing cut is taken 
afterward. 

Now in order to cut worm-gear teeth of correct shape, the 
fly cutter must be made to advance along a helix (see dia- 
gram) or as though it were moving along the thread of a 
worm similar to the one that the worm-gear is intended for. 
When a straight hob is used, as shown at A, each tooth of the 
hob rotates in a fixed plane, but as quite a number of teeth 
are spaced along a helix, the action of the hob is like that 
of a worm, and the successive cutting teeth keep in step 
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with the worm-gear teeth as the hob and gear are revolved 
together at the correct ratio. When a fly cutter is used it is 
evident that it must perform the work done by a series of 
hob teeth. To accomplish this, the fly cutter, as it feeds 
tangentially, is revolved at such a rate relative to the worm- 
gear, that the cutter gradually passes the positions which 
successive hob teeth would occupy; consequently, the same 
general effect is obtained with a fly cutter as with a hob, al- 
though the worm-gear teeth are shaped somewhat differently, 
as compared with a straight hob. 

To further illustrate the action, assume that successive 
hob teeth are designated by numbers 1, 2, 3, etc. Then when 
the fly cutter is in the position occupied by hob tooth No. 1, 
it will perform the work of this hob tooth. Similarly, when 
the fly cutter has ad- 
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: heighftrom the small to the full size end. The tapering or 


leading end performs a roughing operation, whereas the 
full sized teeth take light finishing cuts, thus preserving 
their accuracy and insuring well-formed teeth. The tan- 
gential feeding movement continues until the large end of 
the hob passes out of contact on the side opposite the start- 
ing point, as indicated by the dotted lines of the illustration. 

Taper hobg, are especially adapted for cutting worm-gears 
that are to mesh with worms having large helix angles; 
they are also preferable for worm-gears having large face 
widths in proportion to the worm diameter. Worm-gear 
teeth are generated more accurately with a taper hob than 
with a straight hob that is given a radial feeding move- 
ment. This is because the radial method brings the worm- 
gear teeth into contact 


vanced to coincide with 
the position of hob 
tooth No. 2, it performs 
the work of this tooth, 
and so on for the entire 


first with the outer 
ends of the hob teeth 
and then with the inner 
portions which have 
smaller helix angles; 


‘Series. This feeding 
movement is neces- 
sarily very slow, be- 
cause the fly cutter has 
to take heavy cuts, es- 
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center or full-depth po- 
sition. 

While the fly-cutter 
method is slow, as com- 
pared with hobbing, it 


consequently, the hob 
removes parts of the 
teeth on the sides which 
would bear upon the 
worm thread if they 
were of perfect form. 
Therefore the bearing is 
theoretically at the cen- 
ter, although notwith- 
standing. this fact, 
worm-gears cut by the 


has two decided ad- 
vantages which account 
for its general use: 
First, a very simple and 
inexpensive cutter may 
be used instead of an 
expensive hob. This is 
of great importance 
when the number of 
worm-gears is not large 
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radial method are ex- 
tensively used and are 
satisfactory for a great 
many applications of 
worm-gearing, sb er | 
taper hob is used, a 
better bearing contact 
is obtained, especially 
for large helix angles 
and face widths, be- 
cause such conditions 
are particularly unfav- 


enough to warrant 
making a hob. Second, 
with the _ fly-cutter 


method, it is possible to 
produce worm-gears 
having more accurate 
teeth than are obtain- 
able by the use of a 
straight hob, provided, 
of course, that the fly- 
cutter method is prop- 
erly applied. 


Fig. 1. 


Taper Hob with Tangential Feeding Movement 


Another tangential method of cutting worm-gears involves 
the use of a taper hob, which is set to the full-depth posi- 
tion at one side of the blank, and fed tangentially across 
it as illustrated by diagram C, Fig. 1. The use of a taper 
hob makes it possible to cut worm-gears more rapidly than 
by means of a fly cutter, and also very accurately, provided 
the hob itself is accurate. The taper hob method also in- 
creases the rate of production as compared with the use of 
straight hobs which are fed in radially. 

In the taper-hob method, the rotation of the hob relative 
to the blank, as the hob moves tangentially, is such as 
slowly to advance or screw the hob along its own thread. 
The action of the hob is the same as that of a fly cutter, and 
machines adapted for the fly-cutter method may also be 
equipped with taper hobs. The leading teeth on the hob are 
tapering, as indicated by the diagram, and they should be 
designed to increase progressively in width as well as in 
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Different Methods of cutting Worm-gears illustrated diagrammatically 


orable to the radial 
straight-hob method. 

When a worm-gear is 
cut by using a straight 
hob and a radial feed- 
ing movement, the ma- 
S ey chine is geared so that 

the hob and work re- 
volve according to the 
ratio of the number of 
threads in the worm and the number of teeth in the worm- 
gear. For instance, if a worm-gear has 50 teeth and is to 
mesh with a single-threaded worm, the machine will be so 
geared that the hob makes 50 revolutions to one of the 
worm-gear blank. 

If a fly cutter or taper hob is used, however, it is neces- 
sary to take into account the tangential feeding movement, 
and to so alter the ratio as to cause the cutter to follow a 
helical path. If the worm-gear is to have, say, 50 teeth, then 
the ratio must be a little greater than 50 to 1, assuming that 
the feeding movement of the cutter is against the direction 
in which the work is rotated, as shown by diagram B, Fig. 1. 
If the tangential feeding movement and the rotation of the 
work are in the same direction, then the ratio would be 
somewhat less than 50 to 1. 

In order to illustrate the action more clearly, suppose the 
ratio is exactly 50 to 1 and that the tool is moved to the 
right until the point begins cutting a series of shallow 
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grooves around the rim. 
It is apparent that if 
the tool is not moved 
farther to the right, it 
will simply rotate in 
unison with the blank 
and pass through the 
grooves without any 
further cutting action; 
but if the cutter-bar is 
again given a tangential 
feeding movement with- 
out changing the 50 to 
1 ratio, the tool will no 
longer match with the 
grooves, but will begin 
to widen them by cut- 
ting away the right- 
hand sides in feeding tu 
the right as indicated 
by the diagram. A con- 
tinuation of this feed- 
ing movement would simply cut away the blank without 
forming teeth. 

This side-cutting action is due to the fact that a given 
tooth groove comes around to the same position each time 
the cutter makes fifty revolutions, but the cutter, owing to 
its advancing movement is continually arriving at different 
positions relative to the work. This may be prevented 
(assuming that the cutter is advancing against the direction 
of rotation) either by decreasing the speed of the work or 
by increasing the speed of the cutter, which produces the 
same result. 

For instance, the cutter shown by diagram B should, for 
the movements of the tool and work indicated, revolve 
somewhat faster than the 50 to 1 ratio for cutting a 50-tooth 
worm-gear. On the contrary, if the feeding movement were 
in the same direction as the rotation of the work, the ratio 
should be decreased. This change in ratio varies according 
to the relation between the rotary and feeding movements 
of the cutter and the rotation of the work, and its practical 
effect is to cause the cutter to change its position suc- 
cessively relative to the work, the same as though it were 
moved to numerous positions along a helical curve. 


Fig. 2. 


How the Actions of the Cutter and Work are Controlled 


The proper relative movements of the work and cutter 
may be obtained in different ways, but as a rule they are 
controlled by means of change-gears in conjunction with a 
differential mechanism. The latter is not indispensable, 
but is generally consid- 
ered desirable. Accord- 
ing to one arrangement, 
motions from the shaft 
driving the cutter-bar 
and the shaft driving 
the tangential feed- 
screw are combined by 
the use of differential 
gearing to rotate the 
work at a rate that com- 
pensates for the tan- 
gential feed. 

If a differential is not- 
used, the mechanism of 
the machine can be sim- 
plified somewhat, but 
since the feeding move- 
ment of the cutter-bar 
and its rotation relative 
to the work-spindle are 
controlled by positive 
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Hobbing Worm-gears to be used with Five-threaded Worms 


Fig. 3. Hobbing Worm-gear having 76 Teeth 
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gearing, any change of 
gearing to give a differ- 
ent rate of feed must be 
accompanied by a cor- 
responding change in 
the gearing that deter- 
mines the ratio of rota- 
tion between the cutter- 
and work-spindles. This 
is not the case when a 
differential is used. 

Examples of Hobbing 

with a Straight Hob 

An example of worm- 
gear hobbing on one of 
the machines built by 
the Newark Gear Cut- 
ting Machine Co., is 
shown in Fig. 2, The 
worm-gears are made of 
bronze and have 388 
teeth of 14% inches cir: © 
cular pitch, and a 3-inch face width. These gears are to be 
used with five-threaded worms, which accounts for the fact 
that the teeth have an inclination, relative to the axis, of 
26 degrees. Ordinarily, in cutting a worm-gear having a 
large axis angle, the hob is fed tangentially to obtain a 
nice finish and prevent forming flats on the teeth. An in- 
teresting feature of the operation shown is that it was 
possible to feed the work straight into the hob without a 
tangential feeding movement, because the number of teeth 
in the gear, the number of threads on the worm, and the 
number of hob flutes were all prime to each other. 

The heading illustration shows an example of worm-gear 
hobbing at the plant of the Philadelphia Gear Works. This 
is a cast-steel worm-gear having 47 teeth of 214 inches cir- 
cular pitch and a 414-inch face width. The machine used 
has a horizontal cutter-spindle and a vertical work-spindle 
which are revolved together at the proper ratio through 
change-gears. The work-spindle is carried by a slide which 
is given the necessary feeding movement for sinking the 
hob in to the full-depth position. 

The Farwell gear-hobbing machine which is built by the 
Adams Co., Dubuque, Iowa, is shown hobbing a worm-gear 
in Fig. 3. This is a cast-iron worm-gear having 76 teeth 
of 3 diametral pitch. The hob speed was 57 revolutions per 
minute, and the inward feeding movement of the work-table 
0.050 inch per revolution of the gear blank. This worm-gear 
was hobbed to the full depth in twenty-four minutes, without 
preliminary gashing of the gear blank. 

The duplex type ma- 
chine, which is shown 
in Fig. 4, is employed 
by Edwin Harrington, 
Son & Co.,* Ine., Phil- 
adelphia, Pa., for cut- 
ting spur as well as 
worm gears. When it 
is applied to spur gears 
the machine may be 
equipped with two 
formed cutters which 
operate on both sides of 
the gear simultaneously 
so that the gear is fin- 
ished after it is indexed 
a half revolution. For 
worm-gears a hob is ap- 
plied to one side in the 
usual manner, as shown 
in the illustration. The 


of 3 Diametral Pitch particular worm-gear 
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Fig. 4. Duplex Type of Machine used for cutting both Spur and Worm Gears 


shown is made of manganese bronze and has 44 teeth of 314 
inches circular pitch. 


Application of the Fly-cutter Method 


Worm-gears intended either for single- or for multiple- 


threaded worms may be cut by the fly-cutter method previ- 


ously described. Fig. 5 shows a close-up view of a Newark 


* machine cutting a cast-steel worm-gear at the plant of the 


Philadelphia Gear Works. This gear has 47 teeth of 2% 
inches circular pitch. Owing to the size of the fly cutter 
required for this pitch, it was made with an attached blade 
instead of being formed in one solid piece. This blade is 
held in position by a single cap-screw, and the lower end is 
supported and centered by engagement with a shallow groove 
and by projections on each side which prevent shifting lat- 
erally. The machine is the type having differential gearing 
for combining in the work-spindle a rotation modified by the 
rotation of the cutter-bar and its lateral feeding movement. 

The cutting of a bronze 
worm-gear on a New- 
ark hobbing machine 
equipped with a _ tan- 
gent-feed cutter-slide is 
shown in Fig. 6. This 
is another example of 
worm-gear cutting by 
the fiy-cutter method. 
This particular worm- 
gear has 57 teeth of 134 
inches circular pitch, a 
pitch diameter of 31.751 
inches, and a 4-inch 
face width. This gear 
is to mesh with a right- 
hand double-threaded 
worm. As the fly tool 
representing a section 
of the worm thread 
passes through every 
point that the worm 
would occupy, the teeth 
generated by this 
method are _ theoreti- 
cally correct. This 


Fig. 5. Cutting a Worm-gear by the Fly-cutter Method 


worm-gear was completed by taking two cuts. While it is 
possible to finish worm-gears of fairly coarse pitch by taking 
a Single cut, better results are obtained when two cuts are 
employed. 


Use of Multiple Cutters as Substitutes for Multiple- 
threaded Hobs 


Worm-gears intended for use with multiple-threaded 
worms may be generated by using a cutter-bar having as 
many cutters as there are threads in the worm. For in- 
stance, if the worm is doublethreaded, two duplicate fly 
cutters spaced 180 degrees apart could be used for cutting 
the worm-gear, whereas for a triple-threaded worm three 
equally spaced cutters might be employed. While a single 
fly cutter may also be used for multiple work by indexing 
the cutter-bar, there is an advantage in having a cutter for 
each worm thread in that all the worm-gear teeth are 
formed during one passage of the cutter-bar. This may be 
impracticable, if the worm has quite a large number of 
threads, and sometimes 
only part of the number 
of threads in a worm 
are represented by fly 
cutters. In this case, 
the work is indexed for 
finishing the remainder 
of the worm-gear teeth, 
the principle being the 
same as when using a 
single fly cutter for cut- 
ting a worm-gear for a 
double-threaded worm. 

Some of these mul- 
tiple-threaded worms 
resemble helical gears, 
and such worm-gearing 
is frequently used in- 
stead of helical or spiral 
gears. The application 
of multiple - threaded 
worm-gearing in prefer- 
ence to helical gearing 
is particularly desirable 
when there is consider- 
able power to be trans- 
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Fig. 6. 


mitted because worm-gearing has larger bearing surfaces 
and a greater power transmitting capacity for gearing of the 
same ratio and size. 

In some cases when worm-gears for multiple-threaded 
worms are to be cut, it may not be economical to use a 
multiple fly cutter, because the number of worm-gears to 
be cut is not large enough to warrant the making of more 
than one cutter. For instance, if a single worm-gear intended 
for a double-threaded worm, is to be cut, a single fly cutter 
would be used ordinarily instead of a double fly cutter. 
However, if five or-six of these worm-gears were needed, it 
might be advisable to use two fly cutters, because then the 
cutting time would be reduced one-half. 

When more than one cutter is used, it is essential to have 
each cutter of the correct shape and accurately located in the 
bar or holder. When there are two or more cutters, all are 
usually located in a plane perpendicular to the axis of the 
cutter-bar. Worm-gears for double-threaded worms may also 
be cut by using two cutters located on the same side of the 
bar like adjacent teeth on a hob. This is done sometimes 
to facilitate locating the two cutters accurately, but there 
is the disadvantage of having both cutters working at the 
same time, which tends to cause excessive deflection of the 
cutter-bar. For ordinary pitches, two cutters are usually 
held by inserting them in a hole passing through the center 
of the bar, and each cutter is inclined so that the cutting 
face will be at right angles to the sides of the worm-gear 
teeth. If there are several cutters, a head arranged for 
. holding them in the proper position is mounted on the 
cutter-bar. These multiple fiy-cutter heads are similar to 
the section of a hob, as far as the shape of the cutting edges 
is concerned. 

The machine is geared so that the work and cutter-bar 
run together just as though the worm-gear were in mesh 
with a worm, or, in other words, according to the ratio of 
the worm-gearing. If the number of teeth in a worm-gear 
is a prime number, the use of more than one cutter will re- 
sult in a “hunting tooth” action between the cutters and 
worm-gear. Assume, for example, that the worm-gear is for 
a double-threaded worm, and that it has an even number 
of teeth; then a given cutter will cut every other tooth 
space and it will continue to pass through the same tooth 
spaces. The intervening spaces will be finished by the other 
cutter. Now, if the number of teeth is prime, a given cutter 
will cut every other tooth space as before, but it will not 
continue to operate in these same spaces each time the gear 
revolves. The result will be that each cutter will only pass 
through the same tooth spaces every other revolution, in 
this particular instance. 

This progressive action is obtained not only when cutting 
worm-gears having prime numbers of teeth, but also when 
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there are odd numbers not divisible by the num- 
ber of fly cutters used. For instance, if a 21-tooth 
gear for a double-threaded worm were cut with 
a double fly cutter, the spaces cut by cutter No. 1 
during the first revolution of the gear blank 
would be cut by cutter No. 2 during the second 
revolution; during the third revolution the cut- 
ters would again be in step with the spaces cut 
during the first revolution. On the other hand, 
if a 21-tooth gear were cut for a triple-threaded 
worm and three fly cutters used, these cutters 
would always keep in step with their respective 
tooth spaces since 21 is divisible by 3. If a 21- 
tooth gear for a quadruple-threaded worm were 
cut by using four equally spaced fly cutters, then 
each cutter would pass through the same series of 
tooth spaces after every fourth revolution. The 
hunting tooth or progressive action obtained as 
described is desirable in so far as it tends to 
equalize any inequalities that may exist in the dif- 
ferent cutters, thus insuring the formation of more uniform 
teeth. 


Application of Tapered Hobs to Worm-gear Cutting 


When worm-gears of a good grade are required on a 
quantity basis, the tapered hob method is recommended. A 
Gould & Eberhardt automatic gear-hobbing machine having 
a cross-feed attachment for the cutter-head is shown in 
Fig. 7 cutting a bronze worm-gear by means of a tapered 
hob. This worm-gear has 32 teeth of 5 diametral pitch, and 


it is to mesh with a five-threaded worm. The total cutting 


time is one hour and fifteen minutes. 

Another example illustrating the application of tapered 
hobs to worm-gear cutting is shown by the detailed view, 
Fig. 8. The Gould & Eberhardt machine used for this opera- 
tion is designed especially for generating worm-gears. This 
machine may be used either with tapered hobs which are 
fed tangentially or with straight hobs having a radial feed- 
ing movement. ) 

The cutter-spindle is carried by a heavy slide, which is 
adjustable along the bed to suit the diameter of the worm- 
gear. This slide also receives the feeding movement when 
using straight hobs and an automatic stop in coniunction 
with a graduated dial enables the operator to set the mech- 
anism to stop at any predetermined point. When either 
a tapered hob or a fly cutter is used, this slide is set to 
give the proper tooth depth, and is then securely bolted to 
the base of the machine to obtain a rigid support as the 
cutting tool feeds tangentially across the blank. A differen- 


Fig. 7. Gear-hobbing Machine with Cross-feeding Attachment for 
cutting Worm-gears by the Taper-hob Method 
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tial mechanism is provided on this machine. One 
advantage of such a mechanism is that it enables 
the operator to take a second cut for finishing 
without “losing the lead.’ Moreover, the differ- 
ential makes it possible to change the feed without 
changing the lead gears. As this differential is 
not required when a straight hob is used, provi- 
sion is made for locking it. 

The worm-gear generator shown in Fig. 9 is cut- 
ting a bronze worm-gear for a truck drive. This 
is another example of the taper-hob method. The 
cutting time for this gear is fifteen minutes. The 
generator used is made by the Lees-Bradner Co., 
Cleveland, Ohio, and is applicable either to the 
taper-hob or fly-cutter methods, as well as to the 
use of straight hobs and a radial in-feed. The 
taper hob is multiple-threaded, and differs from 
most taper hobs in that the teeth have very little 
relief at the large end; in fact, there is practically 
no relief, so the finishing end of the hob gives a 
certain amount of burnishing action. Moreover, 
sharpening the hob does not reduce the diameter 
appreciably nor change the helix angle, as in the 
case of a hob having considerable relief. 

The main pulley shaft of this machine drives an 
auxiliary shaft, from which, by change-gears, the 
work-table worm is driven at a speed depending 
upon the ratio of the hob and worm-gear to be cut. 
The cutting speed of the hob, or the number of revolutions 
per minute, is also controlled by change-gears independently 
of the number of teeth to be cut, and in accordance with the 
hob diameter and the kind of material to be cut. The hob- 
spindle is driven through worm-gearing from the same 
auxiliary shaft that drives the work-table. The worm-shaft 
for the work-table drive connects with a differential con- 
trolled by change-gears to give the work-table an indepen- 
dent rotary motion to suit the tangential feeding movement 
of the hob, so that the work and hob rotate in unison re- 
gardless of the rate of feed. These change-gears are selected 
according to charts furnished with the machine. 

The axial or tangential feeding movement is controlled 
by quick change-gears, giving twenty-two different rates of 
feed, and the arrangement is such that the work may be 
fed toward the hob to a given depth, and then the axial 
feeding movement may be started for finishing the teeth. 
The hob-spindle and arbor support are carried by adjustable 
bearings on a slide which is traversed in the main column 
by a screw and adjustable bronze nut. This movement is 
disengaged automatically at any predetermined point by an 
adjustable collar and trip-lever. When the hob is feeding 
axially across the gear blank, the work-table should be 


Detail View of Taper Hob cutting a Worm-gear as it 
feeds tangentially 


Fig. 
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Another Example illustrating Application of the Taper-hob Method 


clamped to the bed by the binder handles provided on each 
side. An index on the machine may be used to locate the 
work in a rotary direction to suit the hob teeth when “catch- 
ing the lead,” as in recutting. This index is also used when 
a gear intended for a multiple-threaded worm is cut with a 
fly tool. 

The handwheel for adjusting the table along the bed has 
an adjustable dial graduated to thousandths, and the radial 
in-feed may be disengaged automatically by a stop on the 
rim of this micrometer handwheel. A scale on the bed and 
a pointer on the work-slide may be used for checking the 
center distance between the axes of the hob and work. 


Avoiding Under-cutting on Small Worm-gears 


The under-cutting of the teeth of small pinions that occurs 
under certain conditions has already been referred to in 
connection with spur gears. The teeth of small worm-gears 
will also be under-cut, provided a wheel blank of standard 
size is cut in the usual manner with a 29-degree hob. In 
the case of spur gears there is only slight interference when 
a 12-tooth pinion of 1414 degrees pressure angle is in mesh 
with another 12-tooth pinion, but pronounced interference 
occurs if one of these pinions is run in mesh with a large 
gear, and maximum interference takes place when the pinion 
is engaged with an unmodified involute rack. Now, since the 
worm that engages a worm-gear is similar to a rack as 
regards sectional shape, interference or under-cutting occurs 
when the worm-gear has less than 30 teeth, assuming that 
a 29-degree worm is used. 

One way to avoid this under-cutting is to enlarge the 
worm-gear blank, as is done frequently when making small 
spur pinions. The following Brown & Sharpe formula gives 
the throat diameter of an enlarged worm-gear blank. In 
this formula, O = throat diameter; D = pitch diameter; and 
S = addendum. 

O = cos? 141% degrees D+ 48 

If the same center distance is to be maintained, the worm 
diameter is reduced as much as the throat diameter is 
increased... Another method of avoiding under-cutting is to 
increase the angle of the worm thread. The following 
formula in which N equals the number of teeth in the 
worm-gear is used for determining this increased angle: 

Cos 1/2 worm thread angle = Via Ny 

This change would involve making either a hob or a fly 

cutter of corresponding angle. 
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Sheet-metal Drawing 
Performed by Dies 
of Unusual Design 


N any collection of sheet- 

metal drawing work,.the 

examples shown in this 
article would doubtless be 
classified as unusual. They 
include a broom-holder shell, 
involving very unusual tooling 
equipment, and a muffler hous- 
ing for motorcycles, produced 
by dies of interesting design. 
The practice described is that 
followed in the plant of the New England Pressed Steel Co. 
at Natick, Mass. 

The pressed-steel broom-holder shown in Fig. 1 is used 
on a new type of broom which has recently been placed on 
the market. The making of this piece involves some rather 
unique press work. The shells are made from a. hot-rolled 
and pickled sheet steel, especially intended for deep drawing 
operations, which is produced by the Allegheny Steel Co. 
An elliptical blank having a major diameter of 11 inches 
and a minor diameter of 1014 inches is used; the thickness 
of stock is 0.042 inch. 


Drawing Operations on a Sheet-steel Broom-holder 


The broom corn used in this type of broom is arranged 
in four bundles, each fastened together with the ends cut 
square so as to rest evenly against a thrust plate which is 
assembled within the broom-holder. The thrust plate is 
located so that the end of the wooden handle, which fits in 
the %-inch hole in the rounded end of the shell, may extend 
through about 114 inches, and be gripped by spurs projecting 
from the under side of the thrust plate, where it is fastened 
by a wood screw. This construction furnishes a sufficiently 
rigid backing for the 
broom corn. The 
front of the shell is 
cut out as shown, so 
that the bundles of 
straw may be re- 
placed or altered in 
position. The bundles 
are prevented from 
falling out by a cover 
which may be slid 
snugly into place 
over the opening, 
where it is secured 
by a lug which en- 
gages the %-inch 
square hole in the 
holder. Asa further 
support for the 
broom, a tapered fer- 
rule or sleeve is 
slipped over the end 
of the handle which 
extends into the 
shell. The operations 
on this ferrule and 
on the thrust plate 
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Methods Employed 
by the New England 
Pressed Steel Co. 


and cover are of minor import- 
ance, and will not be dealt with 
in this article. 

The evolution of the broom- 
holder, step by step, is shown 
in Fig. 2, and this illustration 
also gives the important dimen- 
sions on each shell. 
is first blanked to an ellipti- 
cal shape and drawn to the 
dimensions shown for the first 
operation, after which two redrawing operations are per- 
formed, which bring the shell to the size and shape indicated 
for Operation 3. For the average quality of stock, it is 
necessary to anneal the shell after the second operation and 
each succeeding alternate operation in which a reduction 
takes place. The inequalities in a consignment of sheet 
steel, no matter what the specifications may be, are often 
such that it is necessary to anneal even oftener than this, 


on account of the impossibility of making the required - 


reduction without fracturing the stock. On the other hand, 
it sometimes happens that more than two reductions can 
occur before it becomes necessary to anneal. 


Necking and Final Drawing Operations 


The straight reductions are followed by two necking opera- 
tions, which are in reality reducing operations in which the 
maximum reduction permissible is obtained. It is not prac- 
ticable to reduce the shell on its complete depth to the 
dimensions which it has after Operation 5, because the stock 
will not stand such a reduction. These five operations are 
regularly performed on a Toledo No. 16414 toggle drawing 
press, it being necessary to have about a 13-inch stroke of 
ram. This press, with 
the dies used in 
Operation 4, is: illus- 
trated in wWicweas 
which also shows two 
shells before and 
after necking. 

The final drawing 
operation, or taper- 


ing, produces’ the 
final shape shown in 
Fig. 2, the work 


being performed on 
a No. 56 Toledo back- 
geared press having 
a 13-inch stroke. This 
operation is illus- 
trated. tna bigs. 
here a shell before 


ered is shown lying 
on the bolster plate 
of the press. The 
seventh operation— 
trimming the flange 
—is done on a 6-inch 
stroke Consolidated 


The stock - 


and after being tap- © 


- > 
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Fig. 2. Graphic Representation of the Various Drawing Operations Necessary to produce the Broom-holder Shell 


press equipped with suitable trimming dies. The eighth 
and ninth operations are piercing the handle hole 9/16 inch 
in diameter, and turning in the neck to form a %-inch 
diameter bearing for the broom handle. (See Fig. 1.) These 
- two operations are performed on a No. 47 Consolidated back- 
geared press with a 6-inch stroke. 


Dies for Flattening Shell and Cutting out Cover Opening 


In the next two operations the shell is flattened to the 
final shape shown in Fig. 1, and the square lock hole and 
cover opening are pierced. For these two operations, special 
dies of more than ordinary interest are employed, as shown 
in Figs. 5 and 8, respectively. The die used in the flatten- 
ing operation and the condition of the work after flattening 
are shown in Fig. 5. The faces of the lower and upper die 


members A and B are shaped to produce the desired flat. 


and to meet on the horizontal center line of the shell. 

The most unique feature of the die is the expanding unit 
which is shown lying against the lower die. This unit, when 
in use, rides on posts @ which extend through two holes in 


i 
{ 
: 


Fig. 8. The First Necking Operation, showing the Dies and the Work 


the expanding member so that the floating members D (of 
which there are two) will extend to the front, in the reverse 
position of that shown. The floating members are expanded 
by a wedge H, which is advanced or receded by means of 
the handle. The shell is slipped over the expanding unit 
until it abuts against stops F, after which the handle is 
pulled forward to advance the wedge # between the floating 
members. This results in gripping the shell from the inside 
and holding it in the correct position. The wedge is con- 
nected to strip G by long connecting-rods, and the floating 
members are tied together in tension by two coil springs. 
The vertical movement of the floating members is made 
possible by special headed pin keys which operate in the 
T- and L-slots shown. When the upper die member B con- 
tacts with the shell on the downward stroke of the press 
ram, it forces the expanding unit down on posts C against 
the pressure of four coil springs until the shell is sufficiently 
flattened. During this movement, post H on the upper mem- 
ber bears against the expanding unit between the two holes 
through which the lower posts C extend, thus assisting in 
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Fig. 4. Dies used for tapering or rounding the Ends of the Shell 
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The punch and die used to pierce the side 
hole are shown in the upper right-hand corner 
of Fig. 10. The die is an arbor, held in a 
block carrying a steel bushing A and an end 
plate B. Plate B is provided with suitable 
clearance to accommodate the depression @ 
in the shell, and thus aid in locating it on 
the arbor during the piercing operation. In- 
cidentally, it may be mentioned that this de- 
pression in the shell is gradually formed in 
the series of drawing operations. A No. 4 
Consolidated short-stroke press is employed 
in punching this hole. The punch is of simple 
construction, and is shown at D. 

By inspecting the shell shown in this illus- 
tration, as well as in the detail view, Fig. 7, 
it will be seen that the drawing up of the 
flange around this hole presents a. condition 
which involves unusual drawing work. Not 
only is the hole located unsymmetrically on a 
curved surface, but also the flange is at a 25-degree angle 
with the vertical. The abrupt change in the direction of the 
steel fibers produced by this operation makes it necessary 


Fig. 5. Specially Constructed Flattening Dies of the Expanding Type 


the depression of the expanding unit and eliminating the 


possibility of this unit sagging from its overhanging weight 
and binding on the posts. The flattened shell can be quickly 


released after the press to anneal the _ shell 
ram has ascended, by LENGTH AE CRE sn Bod sO RACCOMMODE Ves tool. with great care before 
simply pushing back this step, and some- 


times two annealings 
are required to pre- 


the handle, which 
withdraws the expand- 


ing wedge and permits 
the two coil springs 
that-hold the floating 
members together to 
contract. 

The cutting out die, 
Fig. 8, is so designed 
that both the opera- 
tions of piercing the 
small lock hole and 
cutting out the large 


Fig. 6. Arbor over which Flange surrounding Side Hole in Muffler Housing is drawn 


vent fracture, particu- 
larly at the acute 
angle which occurs at 
about point H#, Fig. 10. 


Side- and End-hole 
Drawing Dies 


The arbor employed 
for drawing up the 
stock around the side 
hole is illustrated at 
the left in Fig. 10; 


this is substituted in the die-block for the arbor used in the 
hole-punching operation. The arbor carries a_ specially 
formed sliding shoe G which rides on the end of the arbor 


square opening can be accomplished at the same time. The 
square punch A is made removable, so that it can be readily 
replaced. It will be realized that the amount of wear and 
the likelihood of breakage in using such a 
slender punch is considerable. With the upper 
die member constructed in this manner, the 
two operations can be successfully performed 
simultaneously. The work fits over die B, 
and is located transversely by the two stops 
shown on the side of the die. The scrap is 
permitted to drop through the die, and 
plate C strips the punch on the upward stroke 
of the ram. A shell, as it appears after this 
operation, is shown at the right of the die. 

In describing the manufacture of the muf- 
fler housing illustrated in Fig. 7, only those 
operations that involve special equipment will 
be considered. This shell, which is the muf- 
fler front-head used on a well-known motor- 
cycle, is drawn to shape in three straight 
drawing operations and one necking opera- 
tion. The shell is made of No. 15 gage pressed 
steel, 0.070 inch thick. It was found neces- 
sary in the reduction process, to anneal the 
stock after each operation. The necking 
operation is followed by a finish-drawing 
operation to size the shell, after which the 
uneven edge produced in the reduction pro- 
cesses is squared off. After squaring the end, 
the side hole A, and the end hole B are 
punched. The shell then has the appearance 
shown at A in Fig. 9. 
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Fig. 7. 


Front Head of a Motorcycle Muffler Housing 


or drawing up the 
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at an angle with the horizontal equal to the angularity of 
the flange to be drawn. The construction of the arbor will 
be understood by reference to Fig. 6; the position of the 
work when first slipped into place is indicated in dotted 
outline, and the position after the flange has been drawn by 
broken sectional lines. The shoe G is guided in its angular 
movement by a key in the end of the arbor, and it is loosely 
held to the arbor by a flat-headed screw. The shoe has 
an elongated screw slot to allow for its movement. 

To locate the shell on the arbor preparatory to drawing, 
the shoe G@ is slid upward by hand to permit the shell to 
clear horn H, at. which position the lower side of the shoe 
will coincide with the corresponding portion of the arbor. 
When the ram descends, carrying the specially formed face 
punch shown in Fig. 10, the shell is carried down with the 


shoe until the stock is drawn around the horn H, as shown 


in Fig. 6. At this point, the downward movement of the 
shoe is limited by the length of the elongated slot. The 
shell may be readily removed by simply raising it until 
it clears the horn. It will be evident that the face of the 
punch is shaped to conform to that part of the shell on 
which it is to seat, and also that it has a hole of suitable 
size to accommodate the drawn flange, being nicely rounded 
at the edge to produce the filleted surface which joins the 
flange to the shell 
proper. The press 
used for drawing up 
the side-hole flange 
is a Waterbury-Far- 
rel, 10-inch stroke. 

The specially de- 
signed dies required 


flange for the end 
hole B, Fig. 7, are 
shown at the left of 
Fig. 9. The shell 
before the flange is 
drawn is shown at A 
in this illustration. 
This die is set at a 
15-degree angle on 
the bolster plate of 
the press so as to 
position the lower punch B vertically. This punch extends 
through the upper die-plate at an angle of 15 degrees. The 
upper plate which carries the die is spring-supported, and 
has four dowel-pins to guide it when depressed by the de- 
scent of the punch. This plate then acts as a stripper, 


Fig. 10. Punches and Dies used to punch the Side Hole and to draw up 
the Flange which surrounds this Hole 
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Fig. 9. Tools used to draw the Flange surrounding the End Hole in the Muffler Housing 
and to size the Side Hole 
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Fig. 8. Die and Punch used to cut out a Section in one Wall of the 
Broom-holder Shell and pierce a Small Square Locking Hole 


lifting the*finished shell from its seat on the die as soon as 
the ram ascends. A movement of about 14% inches is obtain- 
able. It will be evident that the face of the punch is angular 
to agree with the 15-degree angle at which the die is set 
on the machine. For drawing up this end hole, a 10-inch 
stroke Waterbury- 
Farrel press is used, 
the same as in the 
drawing up opera- 
tion on the side hole. 

The finished shell 
is shown at the right 
in this illustration; 
also the die and plain 
punch used in sizing 
the side hole. It 
will be evident that 
in drawing this 
flange at the angle 
required it would be 
almost impossible to 
maintain a round 
hole. Hence a final 
sizing operation is 
employed, using the 
simple equipment shown at the right of the illustration, 
as previously mentioned. 

* * * 


SPECIFICATIONS FOR TOOL STEEL 


Carbon tool steel specifications have been tentatively ap- 
proved by a committee of the American Society for Testing 
Materials. Copies of these specifications, which cover six 
classes of carbon tool steel as determined by chemical com- 
position, may be obtained from the American Society for 
Testing Materials, 1315 Spruce St., Philadelphia, Pa. The 
specifications cover the purposes for which the different 
kinds of tool steel are most frequently used; the method of 
manufacture, whether by the crucible or the electric furnace 
method; annealing; chemical composition; methods of analy- 
sis; tolerances on dimensions; finish; marking; and methods 
of inspection and rejection. 

From a practical point of view it does not seem that these 
specifications fully cover the needs of the industry. As has 
been pointed out in several articles in MacHINERY during 
the past year, chemical composition alone does not insure 
good tool steel (any more than good ingredients alone in a 
cake insure good cake). ‘There are other factors to be con- 
sidered, and any satisfactory specifications for carbon tool 
steel should include actual service tests. No association 
would be better fitted to sponsor a standardization of the 
service tests that would determine the quality of tool steels 
than the American Society for Testing Materials. 
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Cost Accounting in the Jobbing Shop 


By LUDWIG B. PROSNITZ, Certified Public Accountant 


overhead costs in jobbing machine and tool shops 

has frequently resulted in the failure of a business. 
The owners may have been well qualified mechanically to 
run it, but they were ignorant of the importance of an effi- 
cient cost accounting system as a factor in the success of 
the enterprise. The present article outlines a simple system 
of keeping cost records which is especially adaptable to the 
jobbing shop. It is correlated to the bookkeeping end of 
the business only to a limited extent, because for the aver- 
age shop of this kind the cost of conducting a system thor- 


Nee in keeping records of labor, material, and 


COST SHEET 
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When an order is received, in the system to be discussed, 
it is entered in the customers’ order book in numerical 
sequence. This record is used only to obviate the necessity 
of frequent reference to cost sheets which will be described 
later. The order number of the shop is placed on the cus- 
tomer’s order, and the customer’s order number and other 
pertinent data are inserted in the customer’s order book. 


at rubber stamp “Billed” is prominently displayed on each 


order in this book when the job is completed and charged 
to the customer. It is urgent that this book be examined 
at regular intervals, and wherever the “Billed” stamp does 


SHOP ORDER 
no. 22 45 


| 
| 
| 
appress 2 hyih, Lt: NY | jog 
Bee ho 
| 
| 
| 


DATE TAKEN 


| 7 
LLL feos i _| promsen” Spe 


2O|/2A| 07 | compceten M13 [Ads 
ae Marz : 


mar 00 | EMPLOYES 


arnt 
| IG|40|  — Novg-¥/-73 


Bee ae ie 


Fig. 1. 


oughly interwoven with the financial records would be 
prohibitive and of no particular value. 


Handling Customers’ Orders 


Only written orders should be accepted; this is not ad- 
hered to in some machine and tool shops, as there is a 
tendency not to bother the customer too much. Customers 
with experimental work in particular, have a disinclination 
to issue specific instructions in writing, and many jobbing 
concerns that have been negligent with regard to require- 
ments in this respect have learned by bitter experience the 
truth of the old adage, “An ounce of prevention is worth a 
pound of cure.” Orders should contain full particulars con- 
cerning the work to be done and a concrete statement as to 
the ultimate cost. It is customary to undertake jobs at a 
flat contract price, at a certain rate per hour, or at a stated 
percentage above cost. Which ever way is followed, the 
terms of payment should be stipulated at the outset. Some 
orders are likely to take an indefinite period for completion, 
and if the shop has insufficient capital to keep going without 
assistance from those customers whose work is in process, 
advance payments on account should be provided for in 
the contracts. 
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Form on which Labor Costs for a Job may be itemized, ‘and Shop Order Stub which is torn off and given to the Foreman 


not appear, some explanation should be made; a cost sheet 

may have been lost from the file or a shipment may have 

been made without notifying the office. 
Cost Sheets and Shop Orders 


Cost sheets and shop orders are made up from the custo- 
mers’ order book, both being combined in a single form as 
may be seen by reference to Fig. 1. The sheet is per- 
forated so that the shop order can be conveniently detached. 
The face of the cost sheet provides for recording and sum- 
marizing all labor costs, while the reverse side, shown in 
Fig. 2, is intended for use in the compilation of material 


costs and any other expenses applicable to that particular ~ 


order. 

The forms in Figs. 1 and 2 are filled out to show the 
manner of recording all shop costs in connection with job 
No. 2748 for Smith & Co. It is assumed that sixty cents 
per hour for each hour of labor is the charge determined 
upon to cover overhead costs and profit, and that a charge 
of 10 per cent is made on the material costs, etc., to cover 
handling costs in connection with the purchase of materials 
and other expenses. The labor cost data are gathered from 
time slips which will be expiained later. 
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The shop order is given to 
the foreman, together with all 
the blueprints and sketches 
marked with the job number, 
who figures out the material 
required for the entire order, 
and requisitions this material 


from the _ stock-room. The PH nciokt. 


MATERIAL AND EXPENSES 


PARTICULARS 


Operations paid for on a 
piece-work basis may be con- 
veniently recorded on _ the 
sheet illustrated in Fig. 3, the 
headings of which are sub- 
stantially the same as on the 
regular cost sheet. The check 
(Vv) column is used to indi- 


AMOUNT 


foreman also decides which 


cate the transfer of the wages 


men shall be given the job 


SJork Shol 


earned to the employe’s clock 


and marks the shop order 


card for payroll computation. 


stub accordingly. By § esti- 


When manufacturing parts on 


mating all the material re- 


a quantity production basis 


quirements in advance, the 
number of requisitions is re- 


and several operations such 
as turning, assembling, etc., 


duced to a minimum, with a 


are necessary, a separate sheet 


consequent saving. The blue- 
prints are usually needed by 
those working on the order; 
however, as the shop order 
stub contains information re- 
quired by the foreman, it is 
retained by him. 


promisep_ “7/5722 _ 
Vio 
competen. “3/22R 


REMARKS 


contract_ Gost Alu, 6002 &:/MG 


is desirable for each opera- 
tion. The reverse side of the 
piece-work cost sheet is the 
same as that shown in Fig. 2. 

Under no_ circumstances 
should the clerk allow a cost 
sheet to be taken from the 


SRI eG, 
SHIP. REC, No, A. 50 


BILL NO, 


_ It cannot be too strongly 


binder, because of the difficul- 


emphasized that work in 
process should be inspected 
at frequent and regular inter- 
vals, and the importance of 
having an efficient, conscien- 
tious foreman who will be re- 
sponsible for such inspection can hardly be overestimated. 
Failure to inspect products thoroughly from time to time 
. and just before shipment, may result in losses aggregating 
thousands of dollars.: 

Upon the completion of an order, a notation to that effect 
is made on the shop order stub, and it is then turned into 
the office for billing purposes. In the “No.” column of 
Fig. 2, P. C. 7 refers to a petty cash slip number, M. 9 to 
a material requisition number, “Inv.” to an invoice of 
steel that was used directly on the order and never entered 
the stock-room, and C. B. 11 to a special payment made by 
a check listed on page 11 of the cash book. 

It will be noticed that this side of the cost sheet has 
provision for marking the terms of the contract and other 
pertinent features of the order. It may be asked why all 
material does not enter the stock-room so as to eliminate 
cash book reference, as it would seem better practice to 
enter invoices for ali items through the purchase journal. 
Suffice it to say that strict accounting is not always prac- 
ticable in machine shops, and it is frequently advisable 
to let down the bars in the interest of expediency. 


Fig. 2, Reverse Side of the Form in Fig, 1 which is used to record 
Material and Other Expenses except Labor 


ties which would occur if one 
should become lost. The cost 
sheets should be examined 
weekly, and a production re- 
port compiled to show the 
, progress of orders. With such 
reports accessible, an executive can check up and facilitate 
the progress of work. A form that has been used to ad- 
vantage for this purpose is shown in Fig. 4. 
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Keeping Time- and Piece-work Labor Costs 


All employes should punch clock cards morning, noon, and 
evening and fill out time slips daily, giving an account of 
their work on the previous day. In order to have these 
slips filled out with neatness and accuracy it is best, espe- 
cially in a large shop, to entrust the clerical details to either 
a factory or an office clerk. After the slips are collected, 
they should be checked with the clock cards. The clerk 
making this check should ascertain that every employe who 
has punched a clock card has also filled out a time slip, 
and that the hours on the time slips correspond with the 
hours credited on the clock cards. 

If an employe is absent, his time slip should be filled 
out for him, as no credit can be inserted on the clock card 
until a slip is received, and it often happens that the pay- 
roll must be computed before the employe returns. This 
would necessitate the listing of delinquents and such a list 


PIECE-WORK COST SHEET 
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ADDRESS 


Fig. 3, 
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Cost Sheet used instead of that shown in Fig. 1, when Employes are paid on a Piece-work Basis 


Fig. 4. 


would have to be followed up persistently. In order te 
account properly for all labor, it is absolutely essential that 
a time slip be obtained for every hour of labor that eventu- 
ally finds its way to the payroll sheets, 

Payment on the piece-work basis is especially desirable 
when the quantity production of uniform parts is under- 
taken. When this system of payment is followed, the piece- 
work hours should be separated from the regular time-work 
hours on the employes’ clock cards. It is not usually the 
best practice to compute piece-work wages on the daily 
clock cards, because many employes do not want their earn- 
ing capacity to be known nor is such publicity desirable 
from the viewpoint of the management. Reference may be 
made to the cost sheet for this purpose until the end of 
the week, when the wages may be marked on the clock 
cards, as they then remain in the office. 

A convenient form for reporting both time- and piece- 
work production is presented in Fig. 5. The last three 
columns of this slip “Quantity,” “Rate” and “Amount,” are 
used only for piece-work. Before posting the time slips on 
the cost sheets, they should be countersigned by the fore- 
man, who may refer to his shop order stubs for any informa- 
tion that he may desire. This check-up by the foreman 
serves to visualize in his mind .the daily progress of the 
shop, and enhances the accuracy of the cost records. The 
time slips, when posted, should be filed according to the 
date and the clock number of each employe, for ready 
reference. 


Payroll Computation and Distribution 


Assuming a weekly payroll, at the end of the week the 
clock cards already have the hours accredited, and piece- 
work wages may then be compiled by reference to the cus- 
tomers’ cost sheets. A person other than the one who 
inserted the original figures, should total them, mark the 
rates, and extend each card. The payroll clerk or book- 
keeper in charge should then recheck the cards, after which 
they are ready for listing in the payroll book. The inser- 
tion of all other salaries not covered by the clock cards 
completes the payroll. 

The time slips are entered against the customers’ cost 
sheets, and other sheets which are headed ‘Unproductive 


Labor, Plant Order No.—’ and similar general ledger divi- 
sions. In other words, all labor naturally will not apply to 
customer’s orders. At the 


end of the month, the sum of 
labor costs charged to the lat- 
ter sheets, plus foremen’s, 
Officers’, office, salesmen’s and 
other salaries not included 
in the cost sheet entries, are 
subtracted from the total pay- 
roll for the month, to give the 
charge applicable to “pro- 
ductive labor.” 

Should it be deemed desir- 
able to subdivide productive 
labor into component depart- 
ments, the most _ practical 


TIME SLIP 


NAME 


FOREMAN 


Fig. 5. 


JOB NO. OPERATION 


Convenient Time Slip which is filled out daily 
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Form which should be filled out monthly so that an Executive may readily check the Progress of Orders through the Shop 


method would be to have a group of cost sheets known as 
“general ledger sheets,” and distribute all time slips thereon 
prior to posting on the customers’ cost:sheets. The payroll 
should be charged on the books according to the last day of 
the week, thereby avoiding monthly accruals, which need only 
be considered on working sheets for the purpose of the finan- 
cial statement. Thus, if the week ends on the first day of 
a given month, the entire payroll for that week will be 
charged against the new month. 


The Stock-room 


The stock-room should be centrally located so as to be 
readily accessible to the majority of employes. Material and 
tools should be conveniently assorted, and controlled by 
stock record cards kept in the office or the stock-room, or 
in both, as the circumstances may warrant. A monthly in- 
ventory can be obtained by pricing and listing the stock 
cards. Materials for current use should be requisitioned on 
forms. 

Tools are usually placed under the control of the stock 
clerk as they constitute an expensive item and care must be 
taken to safeguard against their loss. Besides, the tools 
may be interchanged continually throughout the day by the 
employes in the course of their work, and it is necessary 
to keep track of the exact location of a particular tool. 
Various methods have been devised for this purpose, among 
which the tool check system has met with considerable 
favor. Under this system, each employe receives a certain 
number of checks on which his clock number is stamped, 
and when a tool is entrusted to his care, he gives the stock- 
room clerk one of these checks, which is placed on a hook 
adjacent to the location of the tool in question when it is 
in the stock-room. At the end of the day the stock clerk 
can readily ascertain the location of all tools. It is not 
unusual, unless extreme precautions are taken, to have tools 
damaged or lost. Monthly reports made by the stock clerk, 
specifying the cause or origin of damaged or lost tools, will 
tend to reduce such occurrences to the minimum. 


Miscellaneous Bookkeeping Considerations 


When purchase orders are issued, at least the copies 
should contain a reference to the purpose of the requisition, 


telling whether the material is for a job, stock, or equip- 
ment. 


Space should be provided on the form for answering 
that question, and if for a 
job, the job order number 
should be _ specified. Every 
invoice received should be 
marked to indicate the ac- 
count to which it is to be 
charged before being entered 
in the purchase journal. If 
the charge is made to ‘“Ma- 
terial Purchases,” this should 
be indicated, and there should 
be an additional reference 
showing whether it is appli- 
cable to stock or directly to a 
customer’s order. If the lat- 


CLOCK NO, 


QUANTITY] RATE 


HOURS AMOUNT 
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ter is the case, an entry should be made in a special “Job 
Number” column provided in the purchase journal, from 
which it may be posted on the cost sheet indicated by the 
order number. 

Special outlays in connection with customers’ orders are 
frequently required. These may be in the nature of petty 
cash, expenditures or check-book items and, on rare occa- 
sions, journal entries involve items affecting customers’ 
orders. All books of original entry should be provided with 
a job number column, so that no item of cost applicable to a 
customer’s order will be overlooked. 

The overhead in a machine jobbing shop is best applied 
on a productive hour basis. Overhead expenses are more 
or less uniform from month to month and include the usual 
factory, selling, and administrative expenses, while the 
volume of work on hand has a tendency to fluctuate violently, 
and the labor turnover is high. For these reasons it is 
advisable to examine the overhead rate monthly. The total 
number of productive hours per month divided into the 
standard overhead expense for the month, plus a prede- 
termined rate per hour for profit, will give the rate per 
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Similar to those encountered in other business enterprises. 

It is universally understood that the best of systems 
cannot be dogmatically applied to all machine shops. Every 
organization has its own peculiar problems. We can, how- 
ever, proceed on the fundamental proposition that a suc- 
cessful plant must be well regulated, and that a thorough 
accounting system is a necessary corollary thereto. We for- 
mulate general principles in order to establish our founda- 
tion, and then build our house according to the individual 


requirements. 
* * * 


COMBINING TWO ENGINE LATHES TO 
INCREASE SWING 


Many machinists have had occasion to reverse the head- 
stock of an engine lathe on its bed so that the faceplate 
would overhang the end in order to increase the swing. The 
accompanying illustrations show how this expedient was 
employed in combining two engine lathes to obtain the 
capacity required in machining an electric motor spider. 
The work constituted part of a course of training at the 


Fig, 1. 


hour to add to each order as it is billed, so as to cover 
overhead and profit. Assuming 5000 productive hours, an 
overhead expense of $2000, and a desired profit per hour of 
10 cents, it would be necessary to add 50 cents per hour in 
billing all orders. The most satisfactory rate to apply is 
that determined by averaging the experience of several 
prior months, provided, of course, that no radical changes 
have occurred in conditions. 

Parts for machines, miscellaneous equipment, etc., are 
frequently manufactured on the premises, either because 
they are needed immediately or because such a procedure 
is the most economical. Such orders should be handled 
similarly to customers’ orders, and upon completion, a 
journal entry should be made, debiting the asset created 
and crediting “Productive Labor.” Credit should be made 
to the latter account due to the fact that the payroll account 
is distributed monthly, regardless of plant orders in process. 
Charges involving the latter usually find their way into 
the productive labor account. 

Problems such as depreciation of machinery, equipment, 
tools, dies, etce., are similar to those customary in other 
manufacturing establishments. In order to obtain monthly 
operating statements, it is best to adopt standard monthly 
rates of depreciation, so that the annual depreciation charges 
will be equitably distributed over the twelve months. Ac- 
counting requirements not dealt with in this article are 


Making Use of Two Combined Lathes to obtain Increased Swing 


Chapman Technical High School, New London. In this 
case, a five -hosepower motor was being built, the spider 
of which had a diameter of 25 inches. The largest lathe 
in the school would swing only 14 inches. However, by ar- 
ranging two of the lathes as shown, it was possible to 
handle the work satisfactorily. 

The headstock on the lathe shown at the left in Fig. 1 was 
turned around so that a faceplate A could be attached to hald 
the spider B. This allowed the spider to swing clear of the 
end of the lathe bed over the floor. However, this arrange- 
ment made it impossible to employ the toolpost and carriage 
of the lathe with the reversed headstock. The bed of this 
lathe was carefully leveled up, and the lathe to the right 
unfastened from the floor and brought up close to the first 
lathe, as shown. The toolpost of the second lathe was thus 
brought into position to be used in machining the spider. 

It was necessary, of course, that the beds of the two lathes 
be in the same plane and in nearly perfect alignment. The 
over-arm cylinder C was taken from a universal milling 
machine and mounted on centers between the two lathes, 
one end being held by a center in the reversed head of the 
first lathe, and the other by a center in the reversed tail- 
stock of the second lathe. Since the first lathe bed was 
level, it was only necessary to level the bed of the second 
lathe. The leveling of the second lathe bed was done in 
the manner described in the following: 
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Fig. 2. 
to align Lathe Beds 


A micrometer D, Fig. 2, was mounted in the toolpost of 
the second lathe, with the axis of the handle level with and 
pointed toward the axis of the cylinder C. By taking a read- 
ing when the handle was in contact with one end of the 
cylinder, and then moving the carriage to get a similar read- 
ing from the other end, the error in alignment was readily 
obtained. Many hours of labor were required to correct this 
error. The jar of the machinery was sufficient to make the 
testing unreliable, so that most of the work had to be done 
when the power was off. When the error in alignment had 
been reduced to one-quarter of a thousandth inch to the 
foot, the machining work was started. 

The problem was to machine eight equally spaced slots in 
the inside of the spider. For this work, a heavy tool-holder 
was made from a piece of wrought iron 2 inches square, and 
clamped to the lathe carriage. At first the longitudinal 
power feed was used to plane or shape the slots, but the 
work progressed so slowly that the feed was thrown out 
and the carriage fed back and forth by hand, different mem- 
bers of the class taking turns at the work until it was com- 
pleted. In order to make the spacing equal, a 120-tooth gear 
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Fig. 1. Tool-holder equipped with Cutters designed to take Rough- 
ing Cut on Forward Stroke and Finishing Cut on Return Stroke 
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Using Milling Machine Over-arm and Micrometer mounted in 
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#, Fig. 1, was rigidly fastened to the spindle 
head and used as a graduating or indexing 
device. 
and all the others were filled with beeswax. 
This gave eight equally spaced notches. A 
bar F, held in the toolpost, served as an 
indexing pin, so that when it was fitted into 
one ofthe open spaces, it held the spider in 
position while a slot was being cut. The 
work was indexed by withdrawing the bar, 
making an eighth revolution, and again push- 
ing bar F into the open space. C. T. H. S. 


* * 


TOOL-HOLDER FOR CUTTING 
IN BOTH DIRECTIONS 


A tool-holder designed for cutting on 
both the forward and return strokes is shown 
in the accompanying illustrations. This 
holder may be used on either a planer or a 
shaper. It is the patented invention of Ivar 
Ericksen, shop foreman of the Stierlin 
Machine & Die Works, Chicago, Ill. In the 
illustrations, A is a roughing tool and Ba 
finishing tool. On the forward stroke of the shaper ram, 
tool A takes a cut, while tool B rides over the work. On 
the return stroke of the ram, tool A rides over the work 
while tool B takes a second or finishing cut. Thus when 


Toolpost 


Fig, 2. 


Details of Tool-holder shown in Fig, 1 


the tool-holder has been fed all the way across the work 
from right to left, the surface of the casting or work will 
have been completely finished by a roughing and a 
finishing cut. 

The tool consists essentially of a shank D and the two 
clappers HE and F. These clappers are pivoted on hubs 
machined on the shank D, as indicated at G and H, Fig. 2, 
and are held on these hubs by screws J and K. The tools 
A and B are held in slots in the clappers by means of set- 
screws L and M. The shaper clapper is fastened down by 


means of a cap-screw C, as shown in Fig. 1, when this tool 
is in use. 


Every fifteenth hole was left open, 
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Designing Change-gears for Fixed Centers 


By H. H. MANNING 


HE practice of making the speed and feed changes 
of modern machine tools in geometrical progression 
is now almost universal. In designing production 
tools there seems to be an increasing tendency toward the 
use of the so-called “pick-off” type of change-gears, which 
consist of gears that are interchangeable on pins or shafts 
having a fixed center distance. The writer has found that 
the computations entering into the design of such gears 


TABLE 1. NUMBER OF GEARS REQUIRED IN GEAR TRAINS 


Gear Trains Consisting of Two Gears 


Number of changes..... 2 has 5 
Number of gears required] 2 | 4 | 4 | 6 | 6 


Gear Trains Consisting of Four Gears 


| 
Number of changes..... 6 
Number of gears required] 8 


em Geley en ed bed 
8 |10 |12 |14 |16 
6 {12 | 8 {16 |10 
| 


are troublesome to many draftsmen and designers, and that 
the cut-and-try methods commonly employed generally con- 
sume considerable time. The tables and formulas here pre- 
sented deal with the design of gear sets of this type, and 
should enable the gears required to be selected readily 
without resorting to cut-and-try methods. 

The first step in designing a gear set is to decide just 
what speeds or feeds are required, the number of changes, 
the ratio of progression, etc. Usually certain factors are 
known or assumed at the start, and the others must be 
calculated from them. These known or assumed factors 
and the factors that are to be found are in general included 
in one of the three following cases: 

(1) When the known factors are the lowest speed, ratio 
of progression, and number of changes, and the unknown 
factors are the successive speeds. es 

(2) When the known factors are the lowest speed, the 
highest speed, and the number of changes, and the unknown 
factors are the ratio of progression, and the intermediate 
speeds. 

(3) When the known factors are the lowest speed, highest 
speed, and ratio of progression, and the unknown factors are 
the number of changes and the intermediate speeds. 

The solution of Case (1) is very simple, it being only 
necessary to complete the geometric series, which involves 
nothing but the process of multiplication. For instance, 
assuming that the lowest speed is 120 revolutions per minute 
-and the ratio of progression 1.10, it is only necessary to 
multiply 120 by 1.10 to obtain the second speed. To obtain 
the third speed the result obtained for the second speed is 
multiplied by 1.10, and so on until the successive speeds 
for the whole number of changes has been obtained. 

The first step in the solution of Case (2) is to find the 
ratio of progression. This is accomplished by the use of the 
following formula, found on Page 717 in MACHINERY’S HAND- 


BOOK: 


(1) 


in which 
r =ratio of progression; 
n = number of terms; 
a — first term of progression; and 
t—last term of progression. 


After the ratio has been found by the use of this for- 
mula, the intermediate speeds are determined by complet- 
ing the series the same as for Case (1). 

7 The first step in the solution of Case (3) is to find the 
number of changes. This is accomplished by the use of the 
formula 
log t—loga 
~———_—— +1 (2) 

log r 
in which 
t = last term of progression; 
a = first term of progression; 
r =ratio of progression; and 
C = number of changes. 


After the number of changes has been found, the inter- 
mediate speeds are obtained by completing the series the 
same as for Case (1). 

Before deciding definitely on the number of changes to 
be employed in any gear set, factors presented in Table 1 
should be considered. This table shows the number of gears 
required to obtain a certain number of feed or speed changes. 
It is apparent that in a two-gear train (simple gearing using 
only two change-gears) two, four, six, eight, and ten changes 
are the most economical as regards the number of gears 
required, and that in a four-gear train (compound gear 
using four gears) eight, twelve, sixteen, and twenty changes 
are the most economical in this respect. Inspection of this 
table may show how the ratio can be cut down or how the 
range of speeds can be increased without increasing the 
number of gears originally provided for. 

In determining whether a two-gear or a four-gear train 
should be used, a great deal depends on the number of 
changes, the center distance between the driving and driven 


TABLE 2. CHANGE-GEAR DATA FOR SET OF TWO GEARS 
| 


Required 
Feeds | 


Gear | Gear 
on | oD 


Shaft | Shaft 
Oa 


Feed 
No. 


Gear 
Ratio 


ORIVEN SL 


1.7469 20 35 
1.3975 23 32 
1.1180 26 29 


| 
| 
| 
| 5.85 toe 29 | 26 
| 
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shafts, the amount of space available, the maximum diameter 
of gear that can be used, and limitations introduced by the 
general design of the machine. Generally speaking, a two- 
gear train should be used when the number of changes is 
below eight, as this requires fewer gears than a four-gear 
train for such a small number of changes. The two-gear 
train can be used for any number of changes, but when the 
number of changes is eight or over, more gears are required 
than in a four-gear train, and the gear set will also be more 
cumbersome. For instance, in a two-gear train giving eight 
changes in a geometrical progression ratio of 1.414, it is 
necessary to use eight gears. In this set the diameter of 
the largest gear will be 3.68 times the diameter of the smallest 
gear in the set, while a four-gear train giving the same 
number of changes with the same ratio would require only 
six gears, and the diameter of the largest gear would only 
be 1.999 times the diameter of the smallest gear in the set. 
It is often well to compute gear sets for both two-gear and 
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with 40, 24 with 42, 27 with 47, 28 


with 49, etc. Any of these pairs of 


numbers may be used as the num- 


ber of teeth in the two gears re- 
quired to secure the first feed, but 
in order to keep the gear set as 
compact as_ possible, the first 
two, namely, 20 and 35, are chosen 
as the numbers of teeth in the 
first pair of gears. These numbers 
are entered in columns 4 and 5 of 
Table 2. 

The total number of teeth in 
these two gears is 55; hence the 
total number of teeth in the gears 
of each succeeding pair must also 
total 55. In order to find the num- 
ber of teeth in each of the two 
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TABLE 3. CHANGE-GEAR DATA FOR SET OF FOUR GEARS 
Feed Feed Rati 5 
No Requited A ae B A B c | > Co eee 
1 1.00 2.406 20 48 29 60 2.0785 
2 1.34 ae = 35 54 1.5511 
3 1.79 ee ve hes 41 48 1.1576 
| | | | 
a ie : 
4 2.40 eee - 48 412, ) Gee 
5 3.22 ate Fe #: 54 Sh et coe 
6 4.32 Res a ; 60 29 to ey to eee “i 
| | | = 2 B 
| | | | ed 
7 5.79 ey: 48 20 29 60°01 Sia ae pare 
8 7.75 es x is 35 54 lease aaa 
9 | 10.39 an 41 4872 | ee Be ie 
ee | | | | | | 
] ; | | 
10% |r13-93 Pere) (lee hes 48 41 4 eee 
ial 18.66 54 25 tl ta eee 
12002508 60 29 =v geen 
| | | | Machinery 


four-gear trains, and then select the train that best meets 
requirements. 

In Table 4 is given ratios for use in the computation of 
two-gear trains for two, four, six, eight, and ten changes, 
and for ratios of progression from 1.10 to 1.60. Tables 5, 
6, 7, and 8 give ratios for the computation of four-gear 
trains, for eight, twelve, sixteen, and twenty changes. The 
following examples show how these tables and formulas are 
used in the computation of a two-gear and a four-gear train. 


Change-gears of Two-gear Type 


Assume that it is required to compute a two-gear train 
for six changes of feed. The ratio of progression is to be 
1.25, and the slowest feed 3 inches per minute. This com- 


bination of known factors comes under Case (1), and the 


first thing that must be done is to complete the series and 
determine what the successive feeds will be.° Doing this, 
the feeds required are found to be 38, 3.75, 4.68, 5.85, 7.32, and 
9.15 inches per minute. The data for the gear set should 
then be set down as shown in Table 2, the required feeds 
being placed in the second column. Next a horizontal line 
should be drawn through the table to 
divide it into two equal parts, 


gears for the second feed, set the 
slide-rule to the second ratio, name- 
ly, 1.3975, and find the two numbers that most nearly coin- 
cide, whose sum is 55. These numbers, which are found to 
be 23 and 32 are entered in the table, the same as the first 
two were. Following the same method of procedure, the 
number of teeth in the driving and driven gear for the 
third feed are found to be 26 and 29, respectively, and these 
numbers are also entered in Table 2. 

We now have the number of teeth required in each of 
the six gears to give the six changes of feed. Referring to 
Table 2, it will be seen that the six gears have 20, 23, 26, 
29, 32, and 35 teeth, respectively. The gears for feed No. 
3 when reversed will give feed No. 4, those for No. 2 re 
versed will give feed No. 5, and No. 1 reversed will give 
No. 6. With the gears thus calculated, it only remains to 
connect the driving and driven shafts of the gear train to 
the driving and driven members of the machine so that 
when the gears for any feed are in place, the driven member 
of the machine will move at the rate demanded by that 
feed. If this connection is right for one feed, it will be 
correct for all of them, and any of the six feeds desired may 
be obtained by using the gears as shown in Table 2. 


TABLE 4. GEOMETRICAL PROGRESSION RATIOS FOR CHANGE-GEAR SETS 


(TWO-GEAR TRAIN) 


there being as many feed numbers above 


the line as there are below it. It is only % 2 Ratio of Geometrical Progression 
necessary to calculate the gears for the a3 oe 
feeds above the line, those feeds below | & 1.10 shall 1.12 | 1.18 1.14 1.15 1.16 | 1.17 1.18 1.189 
the line being obtained by reversing the l l l l l 
order of the gears listed above the line. 2 | 1.0488 | 1.0536 | 1.0583 | 1.0630 | 1.0677 | 1.0724 | 1.0770 | 1.0816 | 1.0863 | 1.0904 
Referring to Table 4, we find five ; 1.1537 | 1.1695 | 1.1853 | 1.2012] 1.2172 | 1.2333) 1.2494 | 1.2656 1.2818 | 1.2965 
: A 1.2690 | 1.2981 | 1.3276 | 1.3574] 1.3876 | 1.4182 | 1.4493 | 1.4807| 1.5125 | 1.5415 
gear ratios in the column headed 1.25, | g | "3959 | 1.4408 | 1.4868 | 15339 | 1.5818 | 1.6310| 1.6812 | 1.7324| 1.7848 | 1.8330 
but in the left-hand column headed | 10 / 1.5355 | 1.5993 REESE. 1.8032 | 1.8757) 1.9502 20a 2.1792 
“Number of Changes” we find that only | | | | 
the first three ratios are to be used 
P es , aw OM Ratio of Geometrical Progression 
in a gear set giving only six changes. ah 
These three ratios are placed in an in- Lae 1.20 | 121 | 1.22 | 1.23 | 124 | 1.25 | 1.26 | 1.27 | 1.28 | 1,80 
verted order in the third column of = : 
| | | | L 
Table 2. In order to make Table 4 more | 9 | 1.9955 | 1.1000 | 1.1045 | 1.1090| 1.1135 | 1.1180| 1.1225 | 1.1270| 1.1314 | 1.1402 
compact, the gear ratios therein are 4 |1.3145 | 1.3310 | 1.3475 | 1.3642) 1.3810 | 1.3975 | 1.4143 | 1.4312 | 1.4481 | 1.4822 
given in inverted order, or in just the 6 | 1.5774 | 1.6105 | 1.6440 | 1.6780| 1.7122 | 1.7469} 1.7820 | 1.8176 | 1.8536 | 1.9269 
opposite order in which theyearetteihe 8 | 1.8930 | 1.9488 | 2.0057 | 2.0639| 2.1230 | 2.1836) 2.2454 | 2.3083) 2.3726 | 2.5049 
sot <dowib he eillastratcd: inicrabione 10 | 2.2715 | 2.3580 | 2.4470 | 2.5386] 2.6326 | 2.7296| 2.8292 | 2.9322| 3.0370 | 3.2564 
’ ° | 
The first of these ratios to be taken = . = | : 
from Table 4 is 1.7469. Now using a 3 é Ratio of Geometrical Progression 
slide-rule, set the left index of the C |2£°% 
scale Gvers1-7469 "on the Deecalemeind ame &| 1.82 1.34 1.36 1.38 1.414 1.45 1.50 1.55 1.60 
then look along the C scale until a ; epee ene pete ae a | ss | l 
: d th tl r : 157 ‘ ; 7) 1.1891 | 1. 1.2247 | 1.2450) 1.2649 | ... <5 
eee eae ee ne thee aa: ee 4 | 1.5165 | 1.5511] 1.5860 | 1.6211 | 1.6814 | 1.7460| 1.8371 | 1.9297] 2.0239 | ..... 
perth vomareh nha hea tngtt ins Aone tL 6 | 2.0018 | 2.0785 | 2.1570 | 2.2372 | 2.3775 | 2.5320) 2.7557 | 2.9910| 3.2382] ..... 
ber on the D scale. It will be found 8 | 2.6423 | 2.7850 | 2.9385 | 3.0874| 3.6818] ..... | ..... RAE ie Si 
that 20 almost coincides with 35, 23 | | | | Machinery 
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Change-gears of Four-gear Type 
_ As an example illustrating the computations required in 
designing a change-gear set of the four-gear type, assume 
that a gear set providing for twelve changes of feed is to 
be designed. The slowest feed is to be 1 inch per minute. 
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of known factors comes under Case (2), and the first step 
is to find the ratio of progression. By employing Formula 
(1), the ratio of progression will be found to be 1.34. Com- 
pleting the series, the twelve changes of feed required are 
found: to: be. 1,..1.34, 1:79,62:40;83.227)4,.3206-79.. Tbe 10.89, 


and the highest 25 inches per minute. 


This combination 


13.93, 18.66, and 25.01. 


TABLE 5. CHANGE-GEAR RATIOS FOR EIGHT CHANGES IN GEOMETRIC PROGRESSION 


Ratio of Ratio of Ratio of Ratio of Ratio of Ratio of | Ratio of Ratio of Ratio of 
Progres- A and B C and D Progres- A and B C and D | Progres- A and B C and D 
sion Gears Gears sion Gears Gears sion Gears Gears 
ae 1.3225 ne 1.939 | 1.5130 ae a, peel i56 | ey 
tae | 18886 MO yyy | L5H 28810 | gy | 280 10 
Pome | A'mna' | Gana | 170 | 18690 1.2656 “ago 102 ETE ha fsctasaa|  mceiag (orRET 
tano | 100 Gass agg | 18m 32 ago TSO 1H ang | HOHE 2081 
1.119 | 12-2821 ke 11s9 | 1.4137 oon 1.279 | 1.6130 ont 1.450 | 21025 | 1.7460 
ocr eee, ee ee ee ee 
ino | 2 | Game | ae | tre | te | ane | 2 | a | me | toe | aoe 
paso | 12998 | 242 | aaoy LAE | 2 any TOA THR apo 25800 208 


Ratio Ratio Ratio Ratio Ratio Ratio | Ratio | Ratio | Ratio 
of of of of of of | of | of | of 
Pro- A and B | C and D Pro- AandB | GandD | Pro- AandB | GandD 
, gression Gears | Gears gression Gears | Gears gression | Gears | Gears 
| 
| | i 
| 1.4182 1.6780 2.0785 
1.150 | 1.5209 | 1.2333 1.230 | 1.8610 | 1.3642 1.340 | 2.4060 | 1.5511 
a 1.0724 1.1090 1.1576 
c | | | * | | 
| | | 
: | 1.4493 | 1.7122 2.1570 
| 1.160 1.5609 | 1.2494 1.240 | 1.9066 1.3810 1.360 2.5155 1.5860 
| | 1.0770 | 1.1135 | 1.1662 
| | | | | 
| | | | | 
Ratio Ratio Ratio | | 1.4807 | 1.7469 | 2.2372 
MM os | Gan 1.170 | 1.6017 | 1.2656 1.250 | 1.9531 | 1.3975 1.380 | 2.6280 | 1.6211 
gression Gears | Gears | 1.0814 | 1.1180 1.1747 
| | | | | | 
| | | | | | 
1.2690 | | 1.5125 | | 1.7820 | 2.3775 
1.100 1.3310 1.1537 1.180 | 1.6430 | 1.2820 1.260 | 2.0004 1.4143 1.414 | 2.8271 1.6814 
| 1.0488 | | 1.0863 | | 11225 | 1.1891 
| | J l | | 
| | | | | | | 
1.2981 | | 1.5410 | | 1.8176 2.5320 
1.110 1.3676 1.1695 1.189 | 1.6810 1.2965 1.270 | 2.0483 | 1.4812 1.450 | 3.0487 1.7460 
1.0536 | 1.0904 | be1,1270 | 1.2040 
| | | | | | | | 
| | | | | | 
| 1.3276 | 1.5774 | | 1.8530 | | 2.7557 
1.120 | 1.4050 1.1853 1.200 1.7280 1.3145 1.280 | 2.0970 1.4481 1.500 3.3750 1.8370 
| | 1.0583 1.0955 | 1.1314 | | 1.2247 
| | | | ee | | 
| | | 
| 1.3574 | 1.6105 | | 1.9270 | 2.9910 
1.130 1.4429 1.2012 1.210 1.7710 1.3310 1.300 | 2.1970 | 1.4822 1.550 3.7238 | 1.9297 
1.0630 1.1000 | | 1.1402 | 1.2450 
| | | | | | 
| | | | 
1.3876 1.6440 | | 2.0020 | | 3.2382 
1.140 1.4815 1.2172 1.220 1.8160 1.3478 1.320 2.2999 | 1.5165 1.600 4.0960 | 2.0239 
1.0677 | | 1.1045 ee | 
Ne li NT tl io ll a |_ fachinery 
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Table 3 should next be prepared for 
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TABLE 7. CHANGE-GEAR RATIOS FOR SIXTEEN CHANGES IN GEOMETRIC 


a train of four gears, the twelve feeds PROGRESSION 

being entered in the second column. ) 

In this case, three horizontal lines Ratio | Ratio Ratio Ratio Ratio Ratio 

of of of of of of 
should be drawn across the table to Pro- AvanduBw lecianaeD Pro- Afand Bellageaaen 
divide it into four equal parts. It is (WISE Gears Gears gression Gears Gears 
2 h = 

only necessary to calculate the gears eens ee. 

for one of these parts, the other feeds | 1.16 1.8107 1.4493 1.240 : 1 TZ 

being obtained by reversing and inter- : . 1.2494 : 2.3642 1.3806 

changing these gears. Referring to 1.0770 | 1.1136 

Table 6, it is found that for a ratio of Rae 

progression of 1.34, the ratio of the A Ratio er: mane 1.7324 lock 
ie 49 | 14807 | 4950 | 2.4414 ; 

and B gears is 2.406, and the three a. ' Ob . - da 1.87 enee f ; 13975 

an Jan 3 a 
ratios for the C and D gears are 2.0785, gression | Gears Gears 1.0816 1.1180 


1.5511, and 1.1576. These ratios should 


be entered in the third and eighth 
columns of Table 3. 

Now by setting the slide-rule to 
2.406, as described in the preceding ex- 


ample, it is found that gears with 20 
and 48 teeth may be used for the A and 
B gears. These numbers are entered 
in the fourth and fifth columns of the 


table. Similarly, the number of teeth 
in each of the three sets of C and D 
gears are found to be 29 and 60, 35 
and 54, and 41 and 48. These num- 


bers are entered in the sixth and 
seventh columns of the table, as 
shown. The C and D gears for feed 
No. 3 reversed will give feed No. 4. 


The C and D gears for No. 2 reversed 
will give feed No. 5, and those for No. 
1 reversed will give feed No. 6. Feeds 
7 to 12, inclusive, are obtained by re- 
versing the A and B gears, and using 


the QO and D gears in the same com- 
binations as for the first six feeds. 

The number of teeth in each of the 
eight gears required to secure the 
twelve changes are 20, 29, 35, 41, 48, 
48, 54, and 60. With these gears provided, it is only neces- 
sary to connect the driving and driven shafts of the gear 
train to the driving and driven members of the machine, so 
that when the gears for any feed are in place, the driven 
member of the machine will move at the rate intended for 
that feed. If this- connection is right for one feed, it will 
be right for all of them, and any of the twelve feeds desired 
may be obtained by using the proper gears as given in the 
table. 

The general procedure for the computation of gear sets 
for a different number of changes than those dealt with 
in the preceding examples is substantially the same. The 
main point to be observed is that the table giving the feed 
numbers in the first column should be divided into two or 
four equal portions, according to the type of gear train used, 
that is, whether a two- or four-gear train is to be used, the 
gears for one of these parts are calculated by means of the 
ratios in the tables, remaining changes being obtained by re- 
versing these gears. The procedure is very simple, and 
when once understood is not easily forgotten. 

It should be understood that these tables and formulas re- 
fer primarily to change-gears mounted on shafts or studs 
having fixed center distances. As the center distances are 
fixed, the exact speed or feed desired is not always obtain- 
able; however, this error will rarely exceed 1 per cent. If 
greater exactness is desired, a four-gear train will be re- 
quired, and the stud carrying the idler gears must be mounted 
on a swinging arm so that it will not be necessary to main- 
tain a fixed center distance. The ratios given in the tables 


apply to this type of construction as well as to that of the 
fixed-center type. 


The ratios given in the tables are also applicable to cer- 


tain types of quick change-gears. For instance, they apply 
to that type which consists of two intermeshing nests of 
cone gears having a sliding key in the shaft that supports 
one of the cones. With this type of gearing any gear may 
be made to act as the driver by sliding the key into such 
a position that it meshes with that particular gear. The 
computation of this type of gearing is the same as that for 
a two-gear train of the “pick-off” type, the only difference 
being that it is necessary to use double the number of gears. 


* * * 


LEARNING THE PATTERNMAKING TRADE 


By M. E. DUGGAN 


The writer has often been asked to advise young men as 
to where and how they can learn the patternmaking trade. 
Perhaps the best way to answer this question would be to 
cite the case of a young man who began his patternmaking 
apprenticeship under the direction of the writer when the 
latter was engaged as foreman patternmaker in a small 
manufacturing plant. 

The young man was employed in the drafting department, 
and his frequent visits to the pattern shop, where he closely 
observed the work of the patternmakers, gave him a desire 
to learn the trade. Accordingly, he took the matter up with 
the master mechanic, who granted him permission to make 
the change. The pattern shop was a small one, employing 
at most not more than three journeymen patternmakers. 
The patterns were made only for the company’s own use, 
and the plant was located at a considerable distance from 
any foundry. 


. 


& 


It was evident that the opportunities at this plant for 
studying the methods of different patternmakers were 
limited. The variety of patterns made was also limited, 
and there was no opportunity to study practical molding 
methods in the foundry in connection with patternmaking 
practice. For these reasons, the writer did not care to 
advise the young man to take up the patternmaking trade 
in this plant, but thought it would be better for him to go 
to a larger plant, if possible. However, arrangements were 
made for him to enter the patternmaking shop. He proved 
to be a hard worker and a student, and each day became 
more attached to his work. 

One morning a notice was received from the master 
mechanic of the plant to the effect that the existing business 
conditions made it necessary to lay off the apprentice pat- 
ternmaker. This was a hard blow to the young man, who 
had then been at work in the pattern shop for nearly a year. 
After thinking the matter over, he came to the writer and 
offered his services for just one-half the wage he was then 
receiving. As he had a good home with his parents, it was 
possible for him to do this. 

Now the young men who are learning, or thinking about 
learning, the patternmaking trade would do well to seriously 
consider the writer’s answer to the proposal made by the 
apprentice patternmaker. This answer was: “No. The 
time is ripe for you to make a change into a larger and 
more modern shop, employing from ten to twenty first-class 
patternmakers. There should be a foundry connected with 
it. If it is your good fortune to connect with a company 
having a pattern shop and foundry combined, arrange with 
your employer to be allowed to spend the first six months 
in the foundry, and the following six months in the core- 
recom. Win the good will of the workmen in this depart- 
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TABLE 8. CHANGE-GEAR RATIOS FOR TWENTY CHANGES IN GEOMETRIC ment, because it is from these men 
PROGRESSION that you will obtain practical informa- 
7 = % =e ee tion on molding and core-making prac- 
\| . 
| in ree ae eS’ | ok rk tice. In this foundry you will see 
iE re- AandB | Cand D Pro- | AandB | Cand D hundreds of patterns of all kinds and 
| gression Gears | Gears gression | Gears Gears : d 
II. ‘ | c 4 Mien eal construction, made by hundreds of 
} | | 1.8032 | | 2.2715 different journeymen and apprentice 
| 15818 | | 1.8930 patternmakers. Study the construc- 
| 1.14 | 1.9253 | 1.3876 1.200 | 2.4883 1.5774 tion of these patterns and note whether 
1 | | 1.2172 | | 1.3145 they meet the requirements of the 
| | 1.0677 | 1.0955 molder and core-maker satisfactorily. 
I> l | = l = | Also study the patterns that prove im- 
| | eae | | sae practical in the molding room or 
/ 1.948 : 
Mea. Grate hie Soria a ic2 1) 1210 ea codetei0s | CUCOLY: 0. that you may be able to 
of of of | | | 1.2333 | | 1.3310 avoid the mistakes made in the con- 
ey PED Bins O aba D | | 1.0724 | | 1.1000 struction of these patterns.” 
| | | | 2 Continuing, the writer said: “Go 
| 1.5355 1.9502 ; 2.4470 into ithe pattern shop as an apprentice 
1.3959 1.6812 | 2.0057 at the end of the year spent in the 
1.10 1.6104 | 1.2690 1.160 | 2.1004 is 1.22 2.7027 | 1.6440 foundry and core-room. Here it is 
| 1.1537 1.2 1.3475 necessary to study the methods of th 
1.0488 1.0770 1.1045 | | ts Yate 
| | | jJourneymen patternmakers and note 
| | how they construct their patterns. It 
| ee | aed | aes is essential to gain the friendship of: 
1.11 | 1.6750 | 1.2981 | 1.170 | 2.1925 | 1.4807 1.23 2.8155 | 1.6780 these men also, as it is principally 
1.1695 1.2656 1.3641 from them that instructions and _ in- 
1.0536 | 1.0816 | | 1.1090 formation are to be obtained, and not 
1 exclusively from the foreman, as some 
| | 1.6653 | 2.1060 | | 2.6326 apprentices are led to believe. At the 
1.4868 1.7848 | 2.1230 end of the four-years’ ticeshi 
1512 | 1.7624 | 1.3276 1.180 | 2.2877 | 1.5125 1.24 2.9316 | 1.7120 : A ag hres 
: 11953 | 1.2818 | 1.3810 if you have not become a practical 
| | 1.0583 | 1.0863 | | 1.1185 patternmaker, then the fault is your 
| ey ami | own. 
; 1.7332 2.1792 | | 2.7296 Do not think, however, that in four 
1.5339 1.8330 | | 2.1837 years it is possible to have learned alt 
det 1.8424 1.3574 1.189 2.3763 1.5416 | 1.25 3.0518 1.7465 there is to know about molding, core- 
| pees | nee | | | be making, and patternmaking. Become 
: | | : | | | Machinery| @ Yeader of technical journals. In 
ae al a aS | IS la GSS | A se SE A AAT 


them many articles that are both 
interesting and instructive are to be found. The student 
who reads the best technical. journals relating to his 
work will learn that some other fellow often has a way of 
doing things that he can employ to good advantage in his 
own work.” 
The foregoing advice was followed by the young man, 
and today he is in charge of the pattern department in one 
of the largest manufacturing plants in the country. 


* *# * 


CARELESSNESS AND ACCIDENTS 


A brief analysis of the accidents in a number of textile 
mills revealed the fact that at the present time most acci- 
dents do not occur in connection with the operation of 
machinery at all. In a woolen mill in Lawrence, Mass., 78 
per cent of the lost time due to accidents. was from causes 
that had no connection with machinery. In a cotton mill 
in the same city, over 82 per cent were due to other causes, 
and in 'three other mills, accidents due to machinery were 
only 15, 16, and 18 per cenit, respectively, of the total. Even 
the comparatively small percentage of accidents due to 
machinery could be considerably reduced, because from 20 
to 25 per cent of these accidents were caused by attempts 
to clean machinery while it was in motion—an inexcusable 
carelessness. Accidents due to machinery are becoming com- 
paratively less and less frequent, because most modern ma- 
chinery is now equipped with gear guards, interlocking safety 
devices, belt shifters, and other devices that automatically 
prevent accidents, and those accidents that still occur are 
very largely due to lack of care on the part of the operator, 
and can be guarded against only by continued vigilance and 
instruction. 


804 


MACHINERY 


June, 1923 


Die-casting Dies and their Design 


BY CHARLES PACK, Vice-president and Chief Metallurgist, Doehler Die-Casting Co., Brooklyn, N. Y. 


subject, the author has dis- 

cussed the principles affect- 
ing the construction of dies for 
die-casting, and has described 
recommended practice in the 
production of die-castings. The 
next logical step is to present 
examples showing the applica- 
tion of the principles stated. 
This is done in the present 
article, which contains a descrip- 
tion of the most important 
points of design and construc- 
tion in a number of die-casting 
dies. These designs are intended 
to show, as completely as pos- 
sible, the methods that may be employed for die-casting white 
metals into parts of various designs. Practically all die- 
cast parts contain some special problem, and each must be 
worked out with the aid of knowledge gained by long ex- 
perience in the art. 


IE. previous articles on this 


Casting Produced by Sectional Coring 


Dies for the fan case of a vacuum sweeper, shown in 
Fig. 1, form an interesting example of sectional coring. 
This fan case is an aluminum casting and it will be recog- 
nized among the collection of parts shown in Fig. 2. A 
plan view and sectional view of the ejector die are shown 
in Fig. 1, as well as a partial view of the cover die through 


the die impression that produces 
the angular spout A. The prob- 
lem in this case is the coring of 
the interior. This is accom- 
plished by a cylindrical core B 
on the end of which is the sprue- 
cutter; core B also embodies 
sectional cores to form the re- 
mainder of the interior. This 
central core has a key for locat- 
ing the master section C, which, 
after the central core has been 
removed, can be drawn radially 
toward the center. This permits 
the other core sections to col- 
lapse and fall from the casting. 

After the central core has been 
brought into position, the various sections are located around 
it (including the angular core for the spout), and locked by 
slides D and H, which engage grooves in the sections. The 
pinion for withdrawing the angular core is located at F. 


The ejector die is built out so that the locking projection ~ 


on the cover die will have a bearing surface on the ejector 
die at G. The dies as well as the central core, are water- 
cooled. The cooling of the core is accomplished by passing 
a water pipe into a central hole that is larger in diameter 
than the pipe, so that the water can drain out around the 
outside, as shown in the left-hand sectional view. 

The assembled sections which fit around the central core 
also produce a large hole in the fan case. The smaller hole, 
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Fig, 1. 
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Plan and Sectional Views of Die for casting’ Aluminum Fan Case for a Vacuum Sweeper 


other. 


is the position shown in the illustration. 
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however, at the front, is not cast through, but its location is 
indicated in the casting by a slight projection (not great 
enough to show in the illustration) on the end of core B. 
This thins the metal at the center of the piece so that the 
hole can be easily punched out in a subsequent operation. 


Curved and Angular Coring 


An example of core draw- 
ing and arrangement that 
may prove of interest is that 
used in casting an attachment 
nozzle for a well-known make 
of vacuum sweeper. A view 
of this nozzle is shown at the 
left in Fig. 2. A detailed 
drawing of the nozzle is 
shown in Fig. 3, as well as 
sectional views of the ejector 
and cover dies, arranged in 
the correct relation to each 
The interior of this 
aluminum casting is produced 
by two cores, one of which a 
is drawn at an angle by the 
pinion shown, and the other B on a curve, also by a pinion. 
This special curved core and the angular core are dove- 
tailed together. The shape of the two cores at different 
portions of this tongue and groove is indicated by sections 
0-0, D-D, and H-E. 

The circular core B is locked in position after being slid 
over core A by a wedge H, which is operated by a pinion to 
advance it against the lower end of the curved core. This 
The sprue-cutter 
J is located in back of the angular core, and the metal is 
fed to the dies through a gate G formed by both die mem- 
bers at the end of the casting. This is a case where.the 
location of the gate must be such that the removal of the 
connecting metal will not impair the appearance of the 
easting. The cover die is cut out at F to fit over the ejector 
die and seal the mold, the two halves of which are aligned 
by posts in the regular way. 


Fig. 2. 


Dies for Aluminum Skate with Steel Blade Cast in 


The skate shown in Fig. 4 is a unique design of die- 
casting construction in which a steel blade A is cast in 
place. An insert of this kind is rather unusual. The blade 
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is machined with dovetailed slots for anchorage purposes. 
The location of the two large cores for forming the heel and 


toe may be seen in the illustration, as well as the position 


of the gate for feeding metal to the runner portion, heel, 
and toe. The proportionate size of the feeders to these parts 
of the skate should be noted. 

The dies for casting these 
skates contain other special 
features besides the insert, as 
shown in Fig. 5. They are 
adjustable for three sizes, in- 
sert pieces being used to 
make up the difference in 
length. A partial section view 
of the ejector die and a sec- 
tional view of the cover die 
are shown, these two views 
being placed in the relation 
to each other that they would 
occupy just before closing. 
As indicated in Fig. 4, there 
are two large cores used to 
form the heel and the toe, and 
the section of the ejector die is taken through the heel core 
which is designated at A. These two large cores are oper: 
ated in the regular way by a rack and pinion, but they 
have a special arrangement for casting the small screw 
holes. This is done by means of cores B, which are operated 
in conjunction with the large cores in the manner described 
in the following: 

When the pinion C is turned, the small cores, the large 
conical core, and the steel piece D are withdrawn. The con- 
struction provides for an independent movement for the 
small cores to permit withdrawing them below the surface 
of the main core, at which time a shoulder on the piece D 
is locked against a corresponding shoulder on the main 
core which is then withdrawn as the pinion continues to be 
turned. 

The parting line of the die is cut away to provide a seat 
for the insert blade H, which, when properly located, is 
clamped from the end by a suitable slide. The two dies 
are aligned by two posts, and a shoulder formed on the 
two members seals the cavity. This arrangement keeps the 
dies in accurate alignment, after which they are clamped 
together by a handle extending from the cover die. The 
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Fig. 3. Sectional Views of Ejector and Cover Dies for casting an Aluminum Attachment Nozzle for a Vacuum Sweeper; also Views of the Work 
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adjustable pieces for 
changing the over-all (ot aa OORE 
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length of the die im- 
pression are 3/8 inch 
wide, and are set in at 
B and C (Fig. 4), elon- 
gated slots being pro- 
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that as much as possible 
is cast by each end 
core, the third. section 
remaining in the cast- 
ing until knocked out 
through the large end. 
This can be done with- 
out difficulty because 
the elbow is tapered. 
A third casting of in- 
teresting design is the 
drum for a hand knit- 


ting machine shown in 


tor-pins for this casting, 
several are arranged to 
bear against the blade, 
two oval-shaped ones 
against the thin edge of 
the toe portion, and one 
oval-shaped one A (see 
Fig. 5) against the thin edge of the heel portion. Ejector-pins, 
are also used to bear against the gate, and they all move 
in unison from a common ejector-plate. The sectional view 
at the right indicates by the space around the base of the 
sprue-cutter F, the sectional shape of the gate. Two of the 


Fig. 4. 
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Fig. 5. 


ejector-pins are shown at G, one bearing against the blade 
and the other’ against the gate. This gate, of course, is 
cut off in a subsequent operation. Both die members are 
water-cooled, the entrance of the water lines being shown 
in the sectional view of the die at the left in the illustration. 


Other Interesting Designs 


The automobile steering 
wheel hub shown in the col- 
lection of parts, Fig. 2, is cast 
with a bearing insert in the 
central hole. Four angular 
cores are employed to form 
the sockets for the wooden 
wheel spokes. Another good 
example of die-casting is the 
large graphophone tone-arm 
shown directly beneath this 
hub. This tone-arm has a 
tapered elbow, produced by 
two cores drawn from the 
ends and a third section at 
the elbow. The three cores 
fit together in such a way 


Fig. 6, 


Aluminum Hockey Skate with Steel Blade cast in Place 
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Fruit Juice Extractor, the Principal Parts of which are 
Aluminum Die-castings 


the upper row of parts. 
This knitting machine 
drum is a good example 
of the saving that re- 
sults from die-casting 
parts that otherwise 
would involve expensive and difficult machining work. In 
fact, the saving of machining expense, as is well known, is 
one of the strongest arguments in favor of die-casting. In 
the case in question, the drum has a large number of narrow 
slots which must be of accurate width, as the needles that 
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Sectional Views of Cover and Ejector Dies for Hockey Skate 


carry the yarn operate in these slots. The exterior of the 
drum must also have a good finish. All this) machining 
work is obviated by the successful die-casting of the drum, 
on which no subsequent machine work is required. 

Fig. 6 shows a good example of what can be done with 
die-castings. Here, practically 
all the important parts of an 
aluminum fruit juice extrac- 
tor are made by die-casting. 


* * * 


The Machine Tool Trades 
Association, having 135 mem- 
bers, and representing about 
75 per cent of the machine 
tool makers of England, has 
decided to hold the next ma- 
chine tool exhibition from 
September 5 to 27, 1924, in 
Olympia; it is expected that 
by that time improved trade 
conditions will make the exhi- 
bition even more successful 
than that held in 1920. 
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OFFSET MILLING HEAD FOR FACING 
PISTON BOSSES 


The offset milling head shown in the accompanying illus- 
tration was designed primarily for facing operations on pis- 
ton wrist-pin bosses such as shown at A. In addition to 
performing this work satisfactorily, the attachment has 
also proved useful in facing internal bosses on other auto- 
mobile parts, such as the bosses cast on the inside of dif- 
ferential gear-cases. Cast-iron bracket B, which supports 
the offset head (©, is bored to a sliding fit on the over-arm 
D. This bracket is split at E and is clamped to the over- 


arm by means of nut F. The offset head C is a brass cast- 


ing which, in combination with the brass cover G, entirely 
encloses the train of gears that drive the cutters H and J. 
The elongated bosses on the inner sides of the offset head 
and its cover G are bored out to receive the bushings on 
which the five gears K, L, M, N, and O are mounted. 
Between the inner ends of the bosses and the sides of the 
gears are placed bronze washers, such as shown at P. The 
shafts on which the gears rotate are ground to a good run- 
ning fit in the bushing and are made a tight press fit in 
the gears. Keys are 
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thread in cutter Q. The cutters are tightened against shoul- 
ders on the shaft S so that a slight clearance is left between 
the housing and the inner faces of the cutters. Pin-holes 
are drilled in the cylindrical bodies of the cutters to facili- 
tate tightening them on the shaft. 

As the thickness of the cutters is reduced by regrinding, 
shims are placed in back of them so that the required dis- 
tance between the faces of the milling cutters is main- 
tained. Before assembling cover G on the offset head, trans- 
mission oil is poured into the housing, and a gasket is 
placed between the cover and the housing so that the oil 
cannot leak out when the attachment is in operation. 

Brooklyn, N. Y. Joun A. HonEGcER 


MACHINING BUSHINGS ON A VERTICAL 
DRILLING MACHINE 


The writer was recently employed in a factory where 
large quantities of cast-iron parts were made. In this plant 
thirty turret lathes were kept in continuous operation on 
different parts. In fact, the lathes were so crowded with 
work that they were 


also used to prevent 
the gears from slip- 
ping on their shafts. 
The three shafts in 
the center of the off- 
set head are equal in 
length to the com- 
bined thickness of 
the head and _ its 
cover plate. The shaft 
that is in line with 
the over-arm support 
terminates, on the 
rear side of the 
housing, in a tapered 
shank which fits the 
spindle of the mill- 
ing machine. This 
Shaft and its at- 
tached gear serve to 
drive the milling 
Cutters Q and F 


MILLING HEAD 


kept running from 
twelve to fourteen 
hours a day. In the 
department with the 
turret lathes there 
were three vertical 
drilling machines 
that stood idle most 
of the time. So the 
foreman of the de- 
partment decided to 
use these machines 
for some of the work 
regularly done on the 
turret lathes. Ac- 
cordingly, he devised 
the tools described in 
the following for ma- 
chining the cast-iron 
guide bushing shown 
at Guin HiswikS The 
required production 


through tthe  inter- 
mediate gears, L, M 
and WN. A _right- 
hand thread is cut 
in the hole in cutter 
R and a left-hand 
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Milling Machine Attachment used in finishing the Faces of Bosses such as shown at A 


on this job was 500 
finished parts per 
day. This necessi- 
tated the continuous 
operation of two tur- 
ret lathes. 
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Fig. 1. Tool used on Vertical Drilling Machine for First Operation 


on Bushing C 

The bushing was machined in three operations on the 
vertical drilling machine, although, by making a slight 
change in the tool used for the first operation, the work 
could have been done in only two set-ups, as was the case 
when machining the part on a turret lathe. It is evident 
that the facing tool shown in Fig. 2 could have been com- 
bined in some way with the tool B, Fig. 1. In the first oper- 
ation, tool B turns or hollow-mills the 114-inch diameter 
of bushing C and drills the %-inch hole. The tool-holder A 
is made of machine steel, one end being tapered to fit the 
g#pindle of the drilling machine, and the other drilled to take 
a standard twist drill, which is held in place by the set- 
screw H. The hollow mill B is made of high-speed tool steel 
and threaded to fit the end of shank A. 

In Fig. 2 is shown the attachment used for the second 
operation, namely, facing the flanged end of the bushing. 
The same shank A as was used in the first operation is em 
ployed to hold the cutters K, which are made of high-speed 
steel and held in place by set-screws, as shown. A steel 
pilot about 0.495 inch in diameter is used to steady this tool 
and prevent chattering. The tool used to turn the 1%4-inch 
diameter and face the flange and the opposite end of the 
bushing is shown in Fig. 3. It consists of two turning tools 
IT, one facing tool J, two adjusting screws L, four Sc.-screws, 
an upright pilot H, 0.495 inch in diameter, and a cast-iron 
body F. 

In the first operation, the work is held in a wrenchless 
three-jaw chuck (not shown) which is attached to the table 
of the drilling machine. The m: chine is run on the third 
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Fig. 2. Tool used for Second Operation on Bushing shown in Fig. 1 


speed, the drill D, Fig. 1, being used to drill the hole and 
also to serve as a pilot while the flange is being turned by 
the hollow mill B. In the second operation, cutters K are 
assembled on shank A, as shown in Fig. 2. The second 
speed of the drilling machine is used for this operation, and 
the chuck employed in the first operation is used to hold 
the work. 

In the third operation, the 14-inch diameter is turned, 
the inside of the flange faced, and the opposite end of the 
bushing faced. A special pair of jaws G@ shown in Fig. 3 
is used to hold the work during this operation. The lower 
face M of these jaws serves as a positive stop for locating 
the work, and the facing stop of the drilling machine spindle 
is set in the regular way to insure machining all bushings 
to a uniform length. In this or either of the two preceding 
operations, it lis not necessary to use the power feed, as 
good results are obtained by using the hand feed only. 
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The most essential point to bear in mind in operating 
the tools shown in Fig. 3 is to keep the cutters J ground 
so that each will take the same depth of cut. The sides 
of these tools have a shaving action that gives a smooth 
finish. The use of the vertical drilling machine, as de- 
scribed, relieved the turret lathes of some of their excess 
work, and it was found that the production rate was 30 per 
cent greater than with the turret lathes. With the latter 
it was necessary to stop the machines in order to remove 


Fig. 3, Facing Tool employed on Vertical Drilling Machine 


a finished part and put in an unfinished piece, whereas with 

the drilling machines, the work could be removed and a 

new piece inserted without stopping the machine spindle. 
Cicero, Il. JOHN J. BORKENHAGEN 


SKELETON PATTERNS FOR WATER-PIPE 
JOINT RING 


Skeleton patterns and core-boxes of the type used in mak- 
ing the mold for the water-pipe joint ring shown in Fig. 1 
may be used to advantage in the production of a variety of 
castings. In this case only one casting was required, but 
it was necessary that it be produced quickly. As no ma- 
chine work was to be done on the casting, it was required 
to be quite accurate as to size and form. 

To have made a full ring pattern, split through the 
middle, as was originally intended (the pattern to be 
molded on edge with the center formed by a core made in 
a core-box) would have necessitated the use of a large 
amount of lumber and consumed considerable time. To 
construct the pattern with the idea of molding the ring 
on its side in green sand is, in the writer’s opinion, both 
impracticable and a waste of time. Instead of using this 
method, the ring was molded and cast in dry sand cores. 


Machinery 


Fig. 1. Water-pipe Joint Ring 
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Fig. 2. Skeleton Molds used in making Ring Casting shown in inp al 


The skeleton pattern or core-boxes used in making the 
mold are shown in Fig. 2. Two half-circular sides A were 
used in making the core that formed the inside of the ring. 
The sides were held together by five tie-pieces like the one 
shown at B. The tie-pieces, together with the strickle 
board C, were cut at one time on the band saw to the same 
shape as the inside of the ring, and the tie-pieces were 
fastened in place by screws. 

The skeleton half-core box is shown on the dryer plate D 
ready for making the half-core. The procedure in making 

the core was as follows: Two or three inches of sand 
was shoveled on the dryer plate and roughly leveled off. 
On this bed of sand was placed round or square iron rods, 
which were rammed up and baked iin the core to give the 
mold the necessary strength. Without these pieces, the core 
would be likely to fall apart when handled. The sand was 
then filled in between the sides or ends A of the skeleton 
frame, and smoothed off or formed with the strickle board 
shown at C. Two half-cores produced in this manner were 
baked in the core oven, after which they were pasted and 
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correspond with the outside of the work. The two outside 
half sections required to complete the outer member of the 
mold were made in the same manner as the inner core, the 
half members being molded on the core-plate G. After 
being baked, the half members were pasted and wired 
together to form the complete outer member of the mold. 
Kenosha, Wis. M. E. Duccan 
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LABORATORY TESTS REDUCE GRINDING 
WHEEL EXPENSE 


In a certain plant about one thousand grinding wheels 
(costing $30 apiece) were used each year in performing a 
special grinding operation. It was found by the cost de- 
partment that the life of these wheels was far from uniform. 
While one wheel might be efficient, another would not stand 
up long enough to pay for setting it up. Realizing that the 
company was losing money on many grinding wheels, the 
laboratory was called upon to find out which wheels could 
be used profitably and which ones should be rejected. The 
wheels all came from one manufacturer, and all were sup- 
posed to be of the same grit, grade, and bond. The labora- 
tory developed a scheme of testing, including visual inspec- 
tion, screwdriver tests, and microscopic examination. These 
tests resulted in a saving of $10,000 in the first year. It 
also made the manufacturer more keenly alive to his re- 
sponsibilities, and he made a greater effort to make his 
product more uniform. This is only one of many instances 
wherein the works laboratory of this plant has cut down 
expenses by the application of scientific tests to production 
problems. 


Philadelphia, Pa. ArtTHUR L. COLLINS 


END THRUST ADJUSTMENT FOR BUSHING 


The wear on the end of a bearing bushing caused by the 
end thrust of a revolving hub, gear, worm-wheel, or other 
part often necessitates the provision of some means of ad- 
justing the bushing longitudinally in its housing in order 
to take up the lost motion. The device illustrated in con- 
nection with the accompanying table provides a simple 
means of obtaining the required adjustment and is partic- 


wired together to form the full inside core. Attention ularly well adapted for use on medium weight automatic 
should be called to a mistake 
Maat was made in construct- TABLE OF DIMENSIONS FOR BUSHING ADJUSTER 
-ing the original skeleton core- 
box, which caused a delay in 
the work. Instead of cutting Ss 
the five tie-pieces to the shape T. Lao 
of the inside of the ring, the a 
patternmaker made them ee 
Y 
plain and straight across on Wi 
their faces. This mistake was LL EA 
discovered, however, and the & 
skeleton box returned to the is 
patternmaker for correction. Si LS | | 
However, the correction could ieee nal 
easily have been made in the | 
core-room by simply removing H= INCLUDED ANGLE, 
one tie-piece at a time, filling mia aa 
in sand, going over the spot 
with the cess JE ai A | : | e 5 | f | A | 4 | 5 a | £ | Mt é | = | oy 
then replacing the tie-piece. 
i | | | 

momneneoiscencim (4) el e/ | xfourle) ela] el ele] : 

il eo a2 | te da 34 mp? 1980-| dele] thele xe fs | w Bu 56 
the dry sand mold is shown # | 1% 93 % | % at % | 30 er 33 | % a3 oi ak at 
in the two lower views, Fig. 2. % | 1% [1st] wm | & % Ys | 380| xe {1 % sep te | & ts 
The side or end boards # is hing oe te | te i 33 a0 We | iz He in - | i 
were sawed to shape on the 2 Qu, ie | 4) 41 = | 30 | oy | 136 % EWE) Meek yay es % 
band saw, but in this case, Se | 2% | 148 | % | gt % 30.| vs {1% | 1 ai jit | ws 
the strickle F is shaped to ! | | | | | Machinery 
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machinery. The dimensions in the table cover a range of 
sizes that meet all ordinary requirements. 

The adjuster consists of a bushing R, a stud S, and a 
nut 7. The small end of the bushing R, which fits into a 
hole drilled in the bushing housing, is slotted. The stud S 
fits an off-center hole in bushing R. When stud S is tight- 
ened, it forces the slotted end of the bushing to expand and 
grip the housing. On the head of the stud is a small pin, 
which is a close fit in a hole in the wall of the shaft bush- 
ing U. The parts S and 7 should be made of tool steel and 
hardened. To take up wear, the nut 7 on the end of the 
stud is loosened to allow the eccentric bushing to be turned 
the amount required to take up the space between the end 
of the bushing and the hub, or whatever part exerts the 
thrust on the bearing. After the adjustment is made, nut T 
is tightened so that the shaft will be held in a fixed. position. 
The bushing should extend beyond the end of the casting te 
insure contact with the revolving member on the shaft. 

Hempstead, L. I. ~° GrorcE EK. Hatt 


DRAFTSMAN’S COMBINATION SCALE 
AND ANGLE 


The draftsman’s combination scale and angle illustrated 
may be made from celluloid, German silver, or almost any 
thin sheet metal. It will be noted that the device is square 
on the outside and is graduated on all four sides. The 
graduated sides enable the draftsman to measure or lay out 
dimensions on either a horizontal or a vertical line witb- 
out the use of a regular scale. In the center of the square, 
is cut a triangular-shaped opening that will give a combina- 
tion of 15, 30, 45, 60 and 75 degrees. This in itself is 
something that the standard draftsman’s angles will not 
give without the combination of the 45- and 60-degree tri- 
angles. 

The most satisfactory results are obtained by making the 
instrument of celluloid. In this case, the scale graduations 
are put on the bottom, and filled in with some kind of 
blacking. As the celluloid is transparent, it enables work 
to be drawn up to a very accurate scale. Any line on the 


bottom of the graduated scale can be made to coincide with 
any line previously made on the drawing. With this instru- 
ment the draftsman can measure along any of the four 
graduated sides, and does not have to drop his pencil and 
pick up a scale, in order to lay off a dimension on either 
a vertical or a horizontal line. 
Bridgeport, Conn. 


GUSTAVE F.. BAHR 
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LAPPING JOINTS OF LOCOMOTIVE 
STEAM PIPES 


An improvement over the old hand method of lapping the 
joints of locomotive steam pipes is described in the fol- 
lowing: These joints are of the ball and socket type used 
to connect the ends 
of the seamless steel 
pipes or tubes which 
lead from the super- 
heater to the locomo- 
tive cylinders. The 
swaying of the loco- 
motive when going 
around curves, uneven- 
ess of the road bed, 
etc., gives these tubes 
a “weaving” motion 
would quickly 
cause leakage if the 
pipe connections were 
of the usual type em- 
ployed for stationary ~ 
engines. 

Referring to the ac- 
companying  illustra- 
tion, the end of one of 
the pipes is shown 
abmeAs The method 
of attaching the pipe 
joint sleeve to the 
pipe is apparent. The steel joint ring is shown at B. The 
ball and socket surfaces of these two elements are first ma- 
chined in a lathe to as nearly a perfect fit as can readily be 
obtained. In order to insure a steam-tight joint, however, 
it is necessary that the two surfaces be lapped in contact 
with each other until a practically perfect fit is obtained. 
The lapping of these elements was formerly done by hand, 
the parts being rotated together after placing a quantity 
of abrasive material between the joint surfaces. This was 
a slow and tedious method, as the workman had to exert the 
pressure required to hold the parts in contact, besides rotat- 
ing the ring, and the results were not always satisfactory. 

With the improved method of lapping by means of an air- 
operated machine, the results obtained were all that could 
be desired. The joint ring B is held with a clamp type of 
chuck to the spindle of the machine shown at C. This 
machine is of a commercial type used extensively for drilling 
and similar work, and is one of the tools commonly found 
in railroad repair shops. The ring and pipe are brought 
in contact after abrasive has been placed on the joints. 
Air is admitted to the machine, causing the spindle to re-— 
volve at a speed of approximately 85 revolutions per minute. 
The joints are quickly ground or lapped by this process. 
The ring is next reversed in the holder and placed against 
the other mating surface located on the superheater. The 
air-operated machine can be used in any-part of the plant, 
the only requirement being that sufficient rubber piping be 
provided to connect it with the air supply pipe. 

Providence R. I. Ropert MAwson 


Air-operated Tool used in lapping Joints 
of Locomotive Steam Pipe 


* * # 


A new development in motor truck transportation is the 
use made by the railroads of this means of freight haulage 
for overcoming terminal congestion. Instead of distribut- 
ing less than carload freight between different terminals by 
means of shuttle cars, the railroads have found it more 
feasible to have motor trucks transfer the freight from one 
depot to another. It is said that not only does this system 
relieve freight congestion at the terminals, but that this 
kind of short haul work can be done quicker and at less cost 
by motor trucks than by the shuttle trains. 


June, 1923 
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Shop and Drafting-room Kinks 


CLEANING TAPPED HOLES AFTER 
; HARDENING 


It is often necessary to run taps through threaded holes 
in pieces that have been hardened, in order to clean out 
the scale or carburizing material left in the threads. This 
work quickly dulls the tap, and in the case of small holes 
results in frequent breakage 
of the taps. The writer has 
found that an ordinary set- 
screw with three grooves 
ground in its sides will do 
this work as well as a tap, 
and eliminates the expense 
due to tap breakage which 
in some cases amounts to 2a 
considerable sum. 

In the accompanying illus- 
tration is shown a set-screw 


Set-screw used for cleaning 
Tapped Holes 


as it appeared after having been used to clean out over fifty - 


tapped holes in hardened pieces. There are three equally 
spaced grooves ground in the sides of the set-screw, although 
only one groove can be seen in the illustration. 

Ypsilanti, Mich. FLoyp GRAVES 


BEVELED OIL-CAN SPOUT 


When used in conjunction with the common ball type of 
oiler, an oil-can spout should be beveled off at an angle of 
about 45 degrees to permit the oil to flow freely into the 
oiler. Be Ra He 


DRILL JIG FOR SMALL FLAT PIECES 


A simple drill jig for holding flat pieces is shown in the 
accompanying illustration. The writer has found this type 
of jig particularly well adapted for use in drilling small 
parts such as are used in the construction of radio equip- 
ment. The part A is the drill plate, and it may be fitted 
with drill bushings, or properly located holes may serve 
as guides for the drills. The work C to be drilled is clamped 
between the stop-pin B and the ring H by tightening screw 
D so that, the conical part of the flat head of the screw will 
force ring EH into contact with the work. 

Ring # is made from a short piece of steel tubing, and is 
countersunk to provide a good contact surface for the conical 
part of screw D. The screw is provided with a cross-pin 
F, which facilitates clamping and releasing the work. When 
the jig is loaded, the center of screw D is nearer the end of 
the work than the center of ring #; consequently when the 


screw is tightened, the head tends to center itself in the. 


countersunk end of the ring, thereby forcing the latter over 
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Drill Jig for Small Flat Pieces 


toward the stop-pin, which results in securely clamping the 
work in the jig. 


Weehawken, N. J. O. F. RorHEN 


ADJUSTABLE BORING-BAR HEAD 


The boring-bar head illustrated was designed by the writer 
for use on a four-spindle boring machine employed in bor- 
ing automobile truck engine cylinder blocks. The boring 
head is provided with a means of adjusting the cutters 
through a distance of 3/16 inch on the diameter. The 
method of adjustment needs but little explanation. The 
cutters A are set at an angle of 30 degrees, and are made a 
sliding fit in the square holes in the boring-bar head. The 
inner end of the cutters is grooved to receive the collar D 
on screw C. It will be noted that the inner end of the 
cutters rests on the shoulder H of screw C, which forms a 
substantial stop. By screwing C in or out, the cutters are 
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Double-cutter Adjustable Boring-bar Head 


drawn inward or fed outward, thereby decreasing or in- 
creasing the cutting diameter. After the cutters have been 
adjusted to the required diameter, part B is screwed down 
tight, thus clamping the cutters in position. 

Winnipeg, Canada J. T. LONGDON 


DRAWING-BOARD SLIDE-RULE 


There are few designers who cannot use a slide-rule to 
good advantage in their daily work. However, to obtain 
the best results, a slide-rule three or more feet in length 
should be employed. Some years ago, the writer made up 
a slide-rule that formed an integral part of his drawing: 
board. It was made 8 feet long or the same length as the 
drawing-board and was provided with four sets of gradua- 
tions, universally known as the A, B, C and D scales. 

A strip of cherry reglet, such as may be obtained from a 
dealer in- printers’ supplies, makes a very serviceable slide 
for a drawing-board slide-rule. The strip should be about 
1/6 inch thick. A channel or groove is planed in the draw- 
ing-board to receive the slide, which should be made a 
smooth sliding fit in the groove. The slide should be fast- 
ened in the groove temporarily while the graduations are 
being made with a sharp-edged tool. The graduations can be 
laid off to scale by the use of a standard sized slide-rule, or 
they may be laid off according to mathematical calculations. 


New York City ROBERT GRIMSHAW 
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Questions and Answers 


MANUFACTURE OF COLD-ROLLED 
STRIP STEEL 


B. H. H.—The writer would like information on the 
manufacture of cold-rolled strip steel, such as is used for 
light stampings. ; 

A.—To answer this question completely in this column 
would require too much space, but the subject is quite com- 
pletely covered in the book entitled “Iron and Steel,” pub- 
lished by THe INDUSTRIAL Press. The process is treated 
from the time the ribbon stock is received for annealing, 
and covers the various annealing processes, types of fur- 
naces used, descriptions of the pickling and rolling opera- 
tions, etc. The amount of reduction that is obtainable in 
each step in the rolling process is given as well as the 
subsequent operations performed on the strip stock, such as 
trimming the edges and finishing them, cutting the strips 
into lengths, hardening and tempering, and final polishing. 
The furnaces and other equipment used are illustrated. 


STANDARD AND SPECIAL TOOLS 


H. F. K.—What is the difference between a standard 
and a special machine or tool,-as these terms are generally 
applied in the machine-building field? 

A—A standard machine or tool differs from a special 
design, according to the general use of these terms in the 
machine tool field, in that it is applicable to general work 
instead of being designed for a special purpose. For in- 
stance, standard machine tools may be used for performing 
operations on miscellaneous classes of work within their 
range, in an order or sequence that may be varied according 
to requirements. An engine lathe is: an example of a 
standard machine; whereas a machine designed exclusively 
for drilling holes in crankcases or some other part illus- 
trates the special or “single-purpose” type of tool, which is 
found in automobile plants or wherever the production is 
on a large enough scale to warrant using special machines. 
While a tool such as a tap is intended to produce a screw 
thread of given diameter and pitch, it might properly be 
classified as standard, because the application is not re- 
stricted, and it can be used in the production of miscellane- 
ous classes of work. A special tool is limited in its use to 
one specific line of work. A jig designed for drilling a 
certain part is an example of special tool equipment. 


CENTER OF GRAVITY AS RELATED 
TO VOLUME 


B. O.— After finding the center of gravity of the frustum 
of a pyramid by the formula on page 269 of MACHINERY’S 
Hanppooxk, the volume on each side of the center of gravity 
was determined by the use of the formula on page 136, 
but the volumes were not equal on each side of the center of 
gravity. Please explain why these volumes do not balance. 

A.—Evidently you have assumed that.the volume should 
be equal on each side of the center of gravity, which may not 
be the case. The center of gravity is the point at which the 
body may be balanced or the point at which the entire weight 
may be considered as concentrated, but it does not follow 
that the center of gravity is a central point dividing the body 
into two equal volumes. Two balls of unequal diameter mount- 
ed on the ends of a pivoted rod, will doubtless serve better 
as an illustration than the pyramid. If the weight of the 
small ball is represented by w, the weight of the large ball 
by W, and the distances to the center of gravity (opposite the 


pivot) are represented by X and Y, then w KX X = W X Y. 
In other words, the center of gravity is the center of mo- 
ments, and in this example there may be considerable dif- 
ference between the two weights and also between the vol- 
umes; consequently the smaller ball will be much farther from 
the center of gravity than the larger one. The same prin- 
ciple holds true in the case of the pyramid. 


DOES A PATENT ASSIGNMENT BECOME 
VOID IF NOT RECORDED ? 


L. D. M.—I am the owner by assignment of an undivided 
one-half interest in a United States patent. The assign- 
ment was executed more than six months ago, but it has not 
been recorded in the Patent Office. I have been informed 
that my assignment is void, as against the rights of one 
purchasing a half interest subsequent to the assignment to 
me, for the reason that I permitted a period of more than 
three months to elapse after the purchase without recording 
it in the Patent Office. Will you please advise me whether 
or not this is correct? 


ANSWERED BY GLENN B. HARRIS, YONKERS, N. Y. 


Your inquiry may be answered “yes” and “no.” That 
part of the revised statutes relating to patents provides that 
an assignment, grant, or conveyance of a patent or of any 
interest in one, will be void without notice, against any 
subsequent purchaser or mortgagee for a valuable considera- 
tion, unless recorded within three months of the date of the 
assignment or prior to the recording of the subsequent pur: 
chase or mortgage. 
one-half interest, the assignor was free to dispose of the 
remaining half interest without in any way impairing the 
validity of your ownership, unless still another conveyance 
of a half interest had been made. In any event both of 
these transfers must be a matter of record in the Patent 
Office prior to the filing of your own assignment, in order to 
affect the validity of your assignment. Your assignment 
should be recorded immediately. 


COLORING SHEET BRASS 


R. L.—Have you any information on methods of artificially 
coloring sheet brass for ornamental purposes? 

A.—Metal may be artificially colored by mechanical means 
or by electro-chemical deposition. By the latter method, the 
colorings are modified by the temperature of the solution 
used and the strength of the electric current employed. The 
mechanical method is simply that of applying a paint, lac- 
quer, or bronze powder with a brush, but this would not be 
applicable for the purpose stated, as by this method no phys- 
ical combination is formed with the metal to be coated. In 
a book entitled “Metal Coloring and Bronzing” by Arthur 
H. Hiorns, it is stated that the ingredients and temperature 
of the solution and the length of time that the metal is im, 
mersed, influence the coloring of brass by the electro-chem- 
ical process. For example, a solution of one part copper 
chloride and one and one-half parts water at various tem- 
peratures gives brass colorings ranging from brown to 
greenish-drab. A solution of ferric chloride and copper 
chloride, one part each, and twenty parts water gives brass 
various colorings of a bronze hue. The temperature of this 
solution may be varied from 59 to 176 degrees F., and the 
length of immersion should be from one to five minutes, 
these factors being variously combined to give the desired 
tone. There are many kinds of solutions used in coloring 
brass, depending on the color wanted. 


In your case, as the assignment is of 
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NOMENCLATURE OF POWER-PRESS 
PARTS 


The various parts embodied in common machine tools, 
such as the lathe, drilling machine, shaper, and planer, are 
almost universally known by the same terms, but when it 
comes to the power press, misunderstandings are frequent, 
because the parts are called by different names in different 
localities. A few of the names applied to the reciprocating 
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Fig. 1, Drawing of a Power Press in which the Numbers refer to the 
Accompanying List which gives Names for the Various Parts 
member of the power press to which the punch is attached 
are as follows: Slide, ram, plunger, cross-head, mandrel, 
gate, sash, sliding head, head, and punch-carrier. While 
some of these terms are sufficiently descriptive to enable 
one to realize quickly what part is meant, others give no 
clue whatever. Obviously, when a term of the latter class 
is used in correspondence, especially in ordering repair 
parts; time is lost in ascertaining what part is referred to. 
Various terms are also used to identify the same style 
of press, as for instance “straight-column,”’  “straight- 
sided,” and “straight-sided pillar” or “arch” and “inclined- 
upright pillar.’ Even the machine itself is sometimes called 
a power press and sometimes a punch press; in the latter 
case, it may be confused with a machine for punching holes 

in plates. 

In order to eliminate confusion in ordering parts for re- 
placement purposes and also with a view to standardizing 
the nomenclature of power presses, the Toledo Machine & 
Tool Co., Toledo, Ohio, has included in a recent catalogue, 
line drawings of the more common types of presses on which 
reference numbers lead to the various parts, as well as half- 
tone illustrations of the principal .parts, which are also 
identified by reference numbers. In connection with these 
illustrations are lists which give the preferable name for the 
parts that are numbered. Halftone illustrations and lists of 
names are also given for the parts contained in the clutch 
with which Toledo presses are equipped. 

Two of the line drawings from this. catalogue are repro- 
duced in Figs. 1 and 2, and their identification list is given 
in the following, this list including every part on the press, 
whether shown in the illustration or not: 
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Press Not Geared Press Geared 

Number on Number on 

No. Name Each Press No. Name Each Press 
eRrame ee. .t.35 hae ae 1 *67 Back-shaft bracket....1 
*4 Clutch flywheel....... 1 *68 Back-shaft bracket stud4 
DeCramkehattus ee dees ae 1 *69 Back-shaft bracket stud 
*§6 Brake (and drive) col- TAU Gea saeteper ane eteiersiete! water e 4 
LATO ee tk. ee 1 *70 Back-shaft bracket capl 

8 Brake band complete *71 Back-shaft bracket cap 
With olininion voces aoe oe iL StU Cab.. eanercastarch Gate eres 4 

9 Brake band attaching *72 Back-shaft bracket cap 
StU Cera hel. co ee ee 1 SUC 11 Uapernecr neice oes 
10 Brake band attaching 73 Back-shaft or pulley 
Stud) nUtye. cok eee 1 Stu its et at eR ah ee 1 
11 Shaft washer and pin (4¢ Pinion povenc 2.4 ceteris este ave 1 
(Tear Me Saas ons ancsite sles 1 76 Balance wheel........ 1 
iZ2eChitrehycollar -keyaeeee 1 (8S Looser pulley. sce es 1 
13 Shaft nut (rear)..... i, RP ADR! COENE boc modo iL 
20 Connection screw..... 1 80 End collar set-screw..1 
CE SESS LG Cy en De Dest. Clutch seat ae aistacir 1 
24 Slide recess cap...... i SPACE talk WGls ooh weoec 1 
25 Slide recess cap stud..2 91 Eccentric key......... 1 
26 Slide recess cap stud 92 Crankshaft bushing...1 
TUES cco oleae. Js Bulleyastud endear eae i 
S37 Gilson te ee. 1 94 Pinion balance wheel 
34 Gib stud...... a ee) Cap-SeLOW "ec scaa ens ae 


35 Gib adjusting set-screw 95 Crankshaft nut (front)1 
2-07 3 96 Crankshaft nut washer 


36 Gib adjusting set-screw (front) mice «trae 1 
TUG dates. ses coos Ow Gy CMB Ste sls Cock sadennac 1 
37 Bolster plate.......... 1 98 Eccentric strap....... 1 


38 Bolster plate bolt..... 4 99 Adjusting lock-nut..... 1 
39 Bolster plate 100 Connection pivot (front)1 

Washernrck stewsge sees 4 *101 Connection pivot (rear)1 
40 Bolster plate bolt nut.4 102 Connection pivot screw2 
52 Treadle connection rod.1 103 Connection pivot screw 


Hse Lreadlemshaltwecnc cecal ik Nittiesepeey en Oe eae 2, 
GOMTrEA deers weiner o onsis sc 1 104 Gib stud nut..... 3 or 4 
*6§61 Treadle connection LOD MT readle slug... cisictelc ste + ik 

screw adjusting bar...1 106 Treadle lug screw....1 


*§62 Bolster bolt wrench...1 

*6§64 Brake band wrench...1 
*§65 Set-screw wrench..... 1 
66 Oil-cups 


re 


i Grete S| stiel®. oe! 4 Ulele (6 WV whe netereiw in st lene © 


Fee ee ee 


Ge; QM ©) o € 6.6.6. © olake a @ © 8.'6 616 © 6 6 65 0. 


tt Oye sje; 6, «6 04 e) o 19 © a £6.66 @ 6 e016 S10) '¢ 
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Fig. 2. Opposite View of the Press with Parts numbered 


This practice of numbering and naming parts is referred 
to because it may suggest means for standardizing the names 
of power press parts. Manufacturers in other fields may 
also profit by the scheme outlined in this article. 


*Not shown 
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GRINDING PRACTICE IN RAILROAD 
SHOPS 


Surface grinding has proved an efficient method of machin- 
ing various parts for locomotives and other railroad equip- 
ment. Castings and forgings are finished from the rough 
in many cases by this method even when a considerable 
amount of metal is required to be removed. Hard spots, 
scale, and sand do not slow up production an appreciable 
amount when the parts are 
finished by grinding, and this 
feature is a great advantage 
in machining certain parts 
of railway equipment. Very 
little has been published re- 
garding the results obtained 
by the use of.surface grinders 


in railroad shops, and the 
machining operations here 
described should therefore 


prove of general interest, as 
they are typical of the class 
of work being regularly per- 
formed in various shops by 
the use of Blanchard grind- 
ing machines. 
Grinding Piston-rings 

Fig. 1 shows an 18-inch 
wheel surface grinder fitted 
for finish-grinding cast-iron piston-rings, which are 30% 
inches in diameter, and are held on a magnetic chuck 36 inches 
in diameter. After removing 0.009 inch of stock from one side, 
the ring is turned over on the chuck and the same amount 
removed from the other side; then to insure that the piece 
will be flat and parallel, it is turned once more and ground 
the second time on the first side. The thickness or distance 
between the parallel sides must be held to a limit of plus or 
minus 0.0005 inch. The average production on rings of this 
type ranging in size from 19 to 30% inches is 20 per hour 
(60 surfaces) or 3 minutes for each completely ground ring. 

Rings larger than 30 inches in diameter can be centered 
on the chuck by stops, and ground satisfactorily without 
magnetizing the chuck. Small rings are, of course, grouped 
in multiple on the magnetic chuck. If rings of different 
_ diameters have the same thickness, they may be nested 
within each other. Small rings such as-‘are used in air 
pumps are regularly finish-ground from the rough. For in- 


Fig, 1. 


Fig. 2, Grinding Cramkpin Washers 
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Surface-grinding Sides of Locomotive Piston-ring 
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stance, air pump rings 91% inches in diameter and % inch 
thick are ground from the rough at the rate of 30 per hour 
in certain railroad shops. In this case 5/32 inch of stock. 
is removed from each side, and the limit on the thickness 
of the rings is plus or minus 0.0005 inch. Six rings are 
chucked at one time for this operation. 


Grinding Crankpin Washers and Link-block Plates 


The machine illustrated in Fig. 2 is employed in grind- 
ing crankpin washers. Seven 
pieces are chucked at one 
time. These washers are 7% 
inches in diameter and must 
be ground on both sides, 
about 1/32 inch of. stock be- 
ing removed from each side. 
The sides are required to be 
parallel, and the limit allowed 
on the thickness is plus or 
minus 0.001 inch. The produc- 
tion rate is 60 finished pieces 
(120 surfaces) per hour. 

Link-block plates are shown 
in Fig. 3 arranged on the 
magnetic chuck of the grind- 
er. In the particular case 
illustrated, twenty-one plates 
are held in place on the mag- 
netic chuck. It will be noted 
that each machine illustrated is provided with large-sized 
coolant pipes. When the machine is in operation, the doors 
of the water guards are, of course, closed. 
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Grinding Locomotive Links 


In grinding locomotive links, two pieces are usually held 
on the magnetic chuck at one time. The production time 
recorded in one railroad shop on steel locomotive links 24 
inches in length was 6 finished pieces (12 ground surfaces) 
per hour. In this case % inch of stock was removed from 
each side. The limits on the thickness of the links was 
plus or minus 0.006 inch. Links repaired or built up by 
welding are also easily machined to thickness on the surface 
grinder. 


Grinding Grease Cellars, Main-rod Keys and Slide-valves 


Cast-iron grease cellars are being machined regularly on 
surface grinders in various railroad shops. In one shop six 


Fig. 3. 


Link-block Plates Ready to be ground 
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cellars, arranged radially on the magnetic chuck, are ground 
at one time. Approximately 4% inch of stock is removed 
from each side of the cellars, and the work is held to limits 
of plus or minus 0.008 inch. The production time for this 
job is 18 pieces (36 surfaces) per hour. 

The production on steel main-rod keys 18 inches long, re- 
moving 1/16 inch of stock from each side, is 30 pieces (60 
surfaces) per hour, in one shop. For this operation eight 
keys are chucked at one time on the magnetic chuck, 

Worn slide-valves can be quickly trued up on the surface 
grinder. When thus trued up, the valves require no scrap- 
ing. New slide-valves are machined at the rate of 6 pieces 
(12 surfaces) per hour in one plant. These cast-iron valves 
are 19 by 8% inches, and require the removal of % inch 


of stock from each side. 
* * * 


CHART FOR DETERMINING SPEEDS AND 
FEEDS FOR INTERNAL GRINDING 


By R. L. MORGAN, Greenfield Tap & Dié Corporation, Greenfield, Mass. 


Grinding machines of the reciprocating table type have 
in the past been limited in their productive capacity by 
comparatively low table speeds. Recently developed feed- 
ing mechanisms, however, have made it possible to success- 
fully employ table speeds up to 50 feet per minute. The 
production-limiting factor of table feeds has thus been prac- 
tically eliminated. 

This increase in table speeds permits the use of broad- 
faced wheels in such a manner that their full face widths 
are used when cutting, whereas with the slower speeds pre- 
viously available, only the leading edge or end of a grinding 
wheel did the cutting. With the increased speeds, however, 
the entire cutting surface of a broad-faced wheel can be pre- 
sented to an entirely new surface upon the part being ground 
at each revolution of the work-carrying spindle. In other 
words, the grinding wheel follows a spiral path on the work 
and overlaps its path of advance just enough to cover and 
eliminate feed lines, thus making use of practically the entire 
cutting face of the grinding wheel. This practice results in 
increased production together with marked economy of 
wheel wear, because the entire wheel face, and not merely the 
front edge, is engaged in cutting. 

The chart presented here has been prepared for use in 
determining the correct combination of table speed, wheel 
face width and work speed. The following examples will 
serve to make its use clear. It should be noted that the 
values given in the chart are the exact theoretical values 
and do not allow for overlap. 


Table Travel in Feet per Minute 


Let it be assumed that a wheel having a face 1% inches 
in width is to be used in grinding work that is revolved at 
a speed of 350 revolutions per minute. The problem 
is to determine the table traverse speed in feet per minute 
that will permit the entire face of the abrasive wheel to be 
used in actual cutting. Referring to the accompanying chart, 
first locate the vertical line which represents a work speed 
of 350 revolutions per minute. Next, follow this vertical line 
upward until the point is reached where it intersects the 
slanting line representing the wheel face width of 1% inches. 
From this point the horizontal line is followed to the left 
until the column giving the table speeds in feet per minute 
is reached. In this case it is found that the required table 
speed is 43 feet per minute. 


Width of Grinding Wheel Face 


As an example, assume that the grinding machine is set 
for a table traverse speed of 32 feet per minute and that the 
work-holding spindle revolves at a speed of 425 revolutions 
per minute. The problem is to find what width of face the 
grinding wheel should have to give maximum efficiency. In 
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this problem, we first locate at the extreme left-hand side 
of the chart the point that represents a table speed of 32 
feet per minute, and then follow the horizontal line from this 
point to its intersection with the vertical line that represents 
a work speed of 425 revolutions per minute. As the point at 
which the horizontal and vertical lines intersect is just above 
the line representing a wheel face width of % inch, it is 
evident that a wheel one inch wide should be used. 


Speed of Work 


In this example let it be assumed that a wheel having a 
face width of 34 inch is to be used in combination with a table 
speed of 25 feet per minute. The number of revolutions per 
minute at which the work should be revolved may be found 
as described in the following. In solving this problem it is 
first necessary to locate the point at which the horizontal 
line representing a table speed of 25 feet per minute inter- 
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Chart for determining Efficient Combination of Feeds, Speeds and Wheel 
Widths for Internal Grinding (Values given in Chart do not allow 
for Overlap) 


sects the diagonal line representing a wheel face width of 
%, inch. From this point of intersection follow the vertical 
line downward to the column at the bottom of the chart. 
Opposite the end of this line we read the work speed of 400 


revolutions per minute. 
* * * 


OFFICE MANAGERS’ CONFERENCE 


The fourth annual conference cf the National Association 
of Office Managers will be held in Detroit, June 14 to 16. 
Among the papers that will be presented before the confer- 
ence are: ‘“Hducation the Basis of Office Management,” by 
W. W. Kincaid, president of the Spirella Co., Niagara Falls; 
“Salary Standardization,’ by Harry A. Hopf of New York; 
“Office Machinery in the Reduction of Office Expenses,” by 
H. A. Piper of H. I. du Pont de Nemours & Co., Wilmington, 
Del.; “Helping Our Schools to Help Industry,” by Frank P. 
Hamon of the Goodrich, Rubber Co., Akron, Ohio. There 
will also ‘be round table discussions on such subjects as 
“Increasing Office Productivity by Bonuses and Ratings,” 
“Application of Planning Principles to Office Work,” “Office 
Manuals and Written Instructions,’ “Cutting Red Tape,” 
“Mutual Service Work,” and “‘Training.’” All interested in 
office administration are invited to attend the conference. 
Further information may be obtained from the secretary of 
the association, G. S. Childs, Alexander Hamilton Institute, 
13 Astor Place, New York City. 
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The Machine-building Industries 


HE industries in general show great activity. Ac- 
Oliesatss to a report of the Federal Reserve Bank, 

“the industrial machine continues to forge ahead. 
Several 1920 production records were broken last month, 
which indicates pretty plainly the rate at which business is 
traveling. The 1920 records were established by reason of 
demands which were neglected during the war; the present 
high peaks have been reached without this urge, and with 
comparatively little assistance from foreign trade. The 
present progress of business is not tied down to a few par- 
ticular lines; it is branching out in all directions. The iron 
and steel, pbuilding, and automotive industries are among the 
leaders.” 

On the other hand, we find a general attitude of watchful- 
ness and caution among business and industrial leaders as 
the industrial machine shows a tendency to increase its 
speed. This attitude of caution constitutes one of the re- 
assuring elements in the present situation; if adhered to, 
business will continue in its present state of activity for a 
longer period. While business conditions today have all the 
elements that make for stability and continued prosperity, 
conservative buying and carefully laid plans for the future 
are necessary if production, distribution, and consumption 
are to remain at a high level. The Department of Commerce 
has warned against inflation, and advises a careful study 
of the severe lessons of 1920. 

Briefly stated, production in the basic industries rose 
during March to a level 8 per cent higher than the 1920 
peak. The output of pig iron, steel and automobiles, and 
the consumption of cotton, exceeded all previous records; 
building operations showed a further large expansion; con- 
tracts made for residence construction during March were 
the highest on record; and railroad freight shipments are 
larger than at any corresponding time in the past. 


The Machine Tool Industry 


In the machine tool industry the rate of activity recorded 
in this review last month continues practically unchanged. 
Most manufacturers have sold off the stocks accumulated 
during the depression. The demand for lathes, planers, 
radial drills, horizontal boring machines and some lines of 
automatics is especially good. Special machines for the au- 
tomobile field are still in demand, the saturation point for 
equipment in this industry evidently not yet having been 
reached. The railroads continue to be steady if not large 
buyers of the type of equipment best suited for repair shops, 
and the locomotive and railroad car building companies con- 
tinue to add to their facilities. A fair demand for loco- 
motive cranes is expected this year, although the general 
crane business is not as yet employed to more than about 
50 per cent capacity. 

It is difficult to say whether or not the demand for machine 
tools is in proper ratio to general business activity. Com- 
paring the present production of the entire machine tool in- 
dustry with that of 1914, it appears that the number of 
machines built is about twice that of nine years ago. On 
this basis of comparison one might say that the machine 
tool industry is rapidly approaching what ought to be termed 
a “normal” output; but the capacity of the machine tool 
plants is nearly double the present volume of business, and 
while some shops are occupied up to a hundred, or nearly 
a hundred, per cent, others are unable to obtain enough 
business to take care of’ as much as half their capacity. 
Buyers of machine tools are very careful in their purchases 
and are not taking chances on buying equipment likely to 


stand idle when the present business boom begins to recede. 
At the same time, many machine tool users are operating 
obsolete machinery that it would be true economy to replace 
by modern equipment. 

There is a scarcity of skilled labor in the machine tool 
industry, and, as the country is producing to the limits of 
its labor supply, there are no prospects of any improvement 
in this condition. In some industries where labor has been 
paid at a lower rate, compared with others, wage increases 
have taken place. 


The Toolmaking and Small Tool Industry 


In the special tool and,equipment field, business is very 
good and prices are now at a satisfactory level. Some tool 
shops could obtain more business than they have, but they 
too are limited by the available supply of toolmakers. Shops 
manutacturing small tools continue to handle an increased 
business, having gained month by month since last November. 
The increase in the number of orders is even more marked 
than the increase in the volume of sales, showing that 
activity in the metal-working field is becoming more and 
more general. The demand for production tools used in 
manufacturing in large quantities is becoming greater, indi- 
cating that other industries, besides the automobile industry, 
are producing on an increased manufacturing schedule. The 
demand for portable electric tools is equal to about two- 
thirds the capacity of the shops in that field. 

The screw products shops are fully occupied and condi- 
tions in the gear-cutting field are generally good, although 
there are some complaints that keen competition has reduced 
prices to entirely too low a level for continued prosperity 
in this field. 


The Iron and Steel Industry 


A new pig iron production record has been set, the output 
now being at the rate of 44,000,000 tons a year. On May 1 
there were 310 blast furnaces in action, an increase of 14 
during April. The production of pig iron is now more 
than 10 per cent in excess of production during the record 
year 1916. The steel ingot production is also the highest 
ever recorded. The sales of fabricated structural steel 
reached a high record in March. Both steel and gray iron 
castings are in great demand, and most foundries are work- 
ing to capacity. As a result, molding machines are selling 
unusually well in spite of the conservative attitude of the 
managers in the foundry field. 

There does not appear to be any real scarcity of iron and 
steel, because the unprecedented production is ample to take 
care of actual needs; but prices for quick delivery are rising, 
because buyers outbid each other for immediate supply. 


The Railroad Situation 


The outlook for the railroads is very good. The traffic is 
mostly in excess of facilities, although a great deal of new 
equipment has been put into use. There is also more new 
equipment on order than ever before in the history: of Ameri- 
can railroads. From January 1 to April 1 over 1000 new 
locomotives and nearly 45,000 freight cars were placed in 
service, and on April 15, 1950 new locomotives and 117,000 
freight cars were still on order. So far the railroads have 
contracted to spend $1,100,000,000 for equipment and im- 
provements in 1923. In 1922, $440,000,000 was expended. 
Some railroad men believe that 1923 will be an exceptionally 
prosperous year in this field, and point to the fact that the 
freight carried during the first four months was larger in 
volume than ever before at this time of the year. * 
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New Machinery and Tools 


The Complete Monthly Record of New Metal-working Machinery 


Continuous Boring and Turning Machine 


VERTICAL six-spindle 
Averine and turning ma- 

chine in which both the 
cutter-spindles and pieces of 
work rotate in a constant 
relation around the center of 
the machine, the spindles be- 
ing fed downward at such a 
rate that each piece of work 
is finished when it reaches 
the loading position, has 
been recently built by the 
Davis & Thompson Co., 251 
Reed St., Milwaukee, Wis. 
External and internal cuts 
may be taken simultaneously 
on the same piece. Power 
is transmitted to the main 
vertical driving shaft through 
a gear-box which provides 
_ various speeds to suit work 
of different dimensions. In 
addition there is a_ pick- 
off gear to provide for chang- 
ing the speed of the rotating 
head to suit the operation. 
As the head revolves, the cut- 
ters of five spindles are al- 
ways being fed downward 
along the piece of work be- 
neath each spindle, but 
the sixth spindle is raised at 
the loading position in order 
to enable the operator to re- 
place the finished 
part with another 
piece of work. 

From Fig. 3, which 
shows the top of the 
machine with the 
cover removed, it 
will be seen that the 
central vertical shaft 
has a spur pinion at 
the upper end which 
meshes with a gear 
on each spindle. 
There is a left-hand 
thread cut on each 
spindle, and as its 
gear causes it to 
rotate, each spindle 
is fed downward at 
the desired rate by 
means of a nut until 
the work has been 
finished, and then 
fed upward rapidly. 
Differential gearing 
provides for turning 
the nut faster than 
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Fig. 2. 
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Davis & Thompson Six-spindle Turning and Boring Machine 


the spindle to give this down- 
ward feeding movement. 

When a spindle reaches 
the lowest point of its move- 
ment, trip-rod A (see Fig. 1), 
strikes catch B of lever C, 
permitting a spring located in 
the housing to disengage the 
clutch of the feed gear in the 
differential gearing of that 
particular spindle. This 
clutch then contacts with a 
surface and produces sufficient 
friction to keep the nut from 
turning. The continued rota- 
tion of the spindle results 
in its being raised to the 
starting position again, at 
which time the nut once more 
starts turning and overcomes 
the friction acting on the 
clutch, so that it is ready to 
feed the spindle downward 
when the operator throws in 
the feed after placing an un- 
finished piece of work in the 
chuck. 

The tools that are provided 
on the machine for simul- 
taneously boring and turning 
a piece are shown at A in 
Fig. 2. It will be seen that 
there is an inner holder @ 
which is provided with a No. 
5 Morse taper shank 
to fit the spindle 
socket. Screwed on 
the lower end of 
holder C there is a 
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(A) Sectional View of the Spindle Nose and Cutter-holding Members 
(B) Chuck-operating Mechanism , 


member D_ which 
carries six boring 
cutters. The  turn- 
ing tools are held in 
the lower end of 
holder E which 
screws on _ the 
threaded nose of the 
spindle, there being 
also six turning cut- 


ters. The tools in 
holder D are ad- 
justed to suit the 


diameter of the work 
by screwing forward 
piece Ff, and those in 
holder £ are simi- 
larly set by means 
of rings G. The 
spindles are 5 inches 
in diameter and 
their bearings are 
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adjustable to insure rigidity 
in rotation. Large driving 
gears may be used on the 
spindles by arranging them 
as shown in Fig. 3. 
Each of the six chucks on 
the machine illustrated is of 
the design shown at B, Fig. 2. 
There are three bolts HAH 
which have an eccentric head, 
these bolts being tightened or 
loosened by revolving the 
central screw J with a wrench 
applied to the lower end. 
There is a gear on this central 
screw that meshes with a pin- 
ion A mounted on a taper 
collar on each eccentric bolt. 
In revolving screw J to clamp 
a piece of work in the chuck, 
gear AK will revolve and turn 
each bolt A until the bolt is 
tight against the work, after 
which gear K slips on its 
tapered seat. Until the head 
of the bolt contacts with the work, the pressure exerted by 
coil spring LZ is sufficient to make pinion A turn the bolt. 
It is obvious that this ingenious mechanism provides for 
clamping a piece in the chuck with one movement of central 
screw J. Chips falling from the boring and turning tools 
are disposed of by having them fall through passages M. 
The central screw is, of course, turned in the opposite direc- 
tion to quickly release the work after it has been finished. 
Work up to 12 inches in diameter can be handled on this 
machine; in an operation consisting of turning and boring 
6-inch diameter pots, 9 inches long, the production was 
three per minute. This machine weighs about 9500 pounds. 


CLEVELAND BENDING ROLL, PUNCHING 
MACHINE AND SPACING TABLE 


Three machines of interesting design which have been 
recently built by the Cleveland Punch & Shear Works 
Co., Cleveland, Ohio, are presented in the accompanying 
illustrations. The pyramid type bending roll shown in 
Fig. 1 measures 10 feet 2 inches between the housings; the 
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multiple punching machine 
illustrated in Fig. 2. is 
mounted three on one bed 
for punching angle-irons up 
to 26 feet in length; and the 
hand spacing machine, of 
which a view of the oper- 
ating unit is shown in Fig. 3, 
is intended for handling 
structural members such as 
I-beams, channel and angle- 
irons, and plates up to 40 feet 
in length. 

The bending roll has a 
direct-connected motor drive, 
which is entirely  self-con- 
tained and arranged for rais- 
ing and lowering the top roll 
by power. This is accom- 
plished through bevel gears, 
an elevating screw, a hinged 
yoke and a roll box at each 
end of the rolls.. It is only a 
one-man job to disconnect 
and drop the hinged yoke. 
Two clutches are provided so that either end of the top roll 
may be raised or lowered independently of the other. An 
additional single clutch controls the rotation of the rolls. 
The lower rolls are 8 inches in diameter, one of which has 
three spiines, while the other has two splines and a flanged 
groove. The upper roll is 11 inches in diameter. Special 
attention is called to the fact that none of the gears pro- 
trude into the foundation and hence no pit is required 
beneath the machine to receive them. 

The mounting of three Style C punching machines on 
one bed, as shown in Fig. 2, is particularly desirable when 
holes are to be punched in a large number of angle-irons, 
as, for example, in the construction of oil derricks, roof 
trusses, and radio towers or other towers used for sup- 
porting water or storage tanks. Angle-irons used for these 
purposes, as a rule, have groups of holes punched at each 
end and at the center. The machine at the right-hand 
end of the bed is stationary, and the other two are ad- 
justable by hand along the bed, to suit the locations of the 
holes to be punched. Each machine may be operated indi- 
vidually by depressing its treadle, or all three may be 
operated simultaneously by a treadle at each end. 


Fig. 1, 


Bending Roll built by the Cleveland Punch & Shear Works Co., in which the Top Roll is raised and lowered by Power 
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Fig. 2. Three Style C Punching Machines for producing Holes at the Ends and Middle of Angle-irons 


Individually adjusted punch attachments are used, a mini- 
mum distance of 2 inches being permitted between attach- 
ments on each machine, and a maximum distance of 20 
inches. Angle-irons may be punched in either leg without 
turning the angle-iron end for end. Air cylinders are em- 
ployed to hold the angle-irons firmly in a straight position 
against adjustable gage-blocks, and supports are provided for 
the angle-irons. Each air cylinder may also be operated 
individually, or all of them simultaneously from the station- 
ary machine. The machines illustrated have a capacity for 
angle-iron up to 6 by 6 by 5/16 inch, but a similar combina- 
tion can be provided for larger or smaller material. 

The hand spacing machine also referred to at the be- 
ginning of this article may be used with practically any 
architectural-jaw, open-gap single punching machine or with 
the I-beam type of machine. The work is held on the 
front side of the movable rail A, Fig. 3, and rests on rollers. 
This table will handle 24-inch I-beams with the material- 
supporting rolls in their lowest position. The table is of 
the open-side rail type and per- 
mits of loading and unload- 
ing directly from the front. 

The movable rail A is 
guided by rolls B located on 
stationary tie-rails. End cast- 
ings on the movable rail 
earry clamps for securing the 
work to the rail. One end 
casting may remain constant- 
ly in the same position, and 
the opposite one adjusted to 
suit the length of the work. 
The clamps may be released 
and thrown back so that the 
clamps and end castings may 
be returned over the fabri- 
cated material for reloading, 
it being thus unnecessary to 
unload before returning the 
rail to the reloading position. 

The material-supporting rol- 
lers are raised and lowered 
individually by means of a 
crank, and the movable rail is 
propelled through a rack-and- 
pinion mechanism actuated by 
means of the 36-inch hand- 
wheel seen in Fig. 3. Stopping 


Fig. 3. 


Operating Unit of the Hand Spacing Table 


of the table may be accomplished by the use of adjustable 
steel stops, hard wood stops with pins, or notched wooden 
templets attached to the back of the movable rail. Then, by 
revolving the handwheel in the direction of the material 
travel, the stops are brought into contact with a stationary 
dog at the point where a hole is to be punched. The hand- 
wheel is next rotated slightly backward to escape the dog, 
and then rotated forward to move the material, allowing 
the dog to rise into the path of the succeeding stop. The 
backward movement of the handwheel does not move the 
material backward, as was true in former designs of spacing 
tables. A steel tape facilitates setting the adjustable stops. 


BOOTH ELECTRIC MELTING FURNACE 


Small quantities of metals can be conveniently melted 
for tool-room and similar purposes by employing a ladle- 
type electric furnace which is now being placed on the 
market by the Booth Electric 
Furnace Co., 411 N. Wells 
St., Chicago, Ill. This fur- 
nace has a capacity for melt- 
ing 50 pounds of brass or 
copper, 20 pounds of iron or 
steel, or 12 pounds of alum- 
inum at one time. In melt- 
ing brass or aluminum, the 
metal is placed in the ladle 
and melted by drawing an 
arc between two  %-inch 
graphite electrodes which are 
arranged in approximately 
horizontal positions. How- 
ever, in melting iron or steel, 
the electrodes are placed al- 
most vertical to produce a 
fan-shaped are directly on the 
charge. High-speed steel con- 
taining 20 per cent tungsten 
has also been melted in this 
furnace. 

After a charge has reached 
the molten state, the electrode 
holders are withdrawn so 
that the ladle may be lifted 
from its supports for pour- 
ing. The ladle top is hinged 
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in order that it may be raised for charging. The arc re- 
mains steady during a melting, and should it cease, the 
resulting noise immediately attracts the attention of the at- 
tendant; however, little attention is said to be necessary. 
The lining of the ladle may be either acid or basic. This 
furnace may be operated on alternating or direct current. 
Its shipping weight is approximately 450 pounds. 


NILES-BEMENT-POND RAILROAD SHOP 
MACHINES 


A locomotive-frame slotting machine which will accom- 
modate six 6-inch frames or four 8-inch frames at one time 
for simultaneously slotting, and a 48-inch car-wheel borer, 
have been recently built by the Niles-Bement-Pond Co., 111 
Broadway, New York City. In the slotting machine, which 
is equipped with three heads as shown in Fig. 1, a reversing 
motor is used on each head to drive the head. The revers- 
ing motion in former designs was effected either by means 
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motor feeds and traverses the saddle along the cross-rail 
through another train of gears. The control and operation 
of both the feed and traverse is electrical. A dial is set 
to cause the motor to make one or more revolutions inter- 
mittently and obtain the desired feed; however, the throw- 
ing of a switch permits the motor to run continuously to 
furnish a fast traverse to either the head or saddle. 

The machine may be built‘ in one-, two-, and three-head 
styles, and with any length of bed. The bed of the machine 
illustrated is 60 feet long. Each head is self-contained and 
independent in every way, and comprises two principal 
members—the yoke and cross-rail. The latter can be 
swiveled in the horizontal plane for cutting angular sur- 
faces. The opening in the yokes is 61 inches! wide and 41 
inches high. 

The extension tool-bar is cylindrical in form, has a relief 
socket on the tool apron and an upper bearing in the cutter- 
bar. The tool-bar is revolved by means of worm-gearing. 
Handwheels are employed for setting the tools and for cut- 
ting fillets. Slotting at an angle too steep to be accomplished 
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of a crank and connecting-rod or by reversing pulleys and 
belts which transmitted power to a rack on the cutter-bar. 
In the new design the reversing motor drives through only 
one pair of gears, rotating a vertical screw which directly 
engages the cutter-bar. 

These reversing motors are of 20-horsepower capacity, 
and have a 4 to 1 speed range. The cutting and return 
speeds are controlled independently, and any combination 
can be obtained within the range of the motor. The return- 
speed range limits are naturally much higher than those of 
the cutting speed. Two dials on the contactor panel are 
connected with the rheostats which govern these speeds, the 
desired cutting speed being set on one dial and the return 
speed on the other. The motor is reversed by automatic 
contactors governed by a pilot switch, which, in turn, is ac- 
tuated by the tripping of adjustable dogs on the cutter-bar. 
These dogs are set to give the desired length and location 
of stroke, the maximum stroke being 38 inches. 

Another novel feature of this machine is the feeding 
arrangements. Each head has its own motor for feeding 
and traversing the head along the bed and the saddle along 
the cross-rail. This motor, through gearing, drives nuts on 
fixed screws extending along each side of the bed, to furnish 
the longitudinal feed and traverse of the head. The same 
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by swiveling the cross-rails is necessary at the ends of some 
locomotive frames. This requirement is met in the machine 
by combining the longitudinal and cross feeds for simultane- 
ous action. Combinations of these feeds may be obtained 
for slotting at any angle up to 45 degrees. 

The car-wheel borer is of an improved design comprising 
several features which tend toward increased production 
and safety. The frame itself, as will be seen by referring 
to Fig. 2, is a one-piece casting of heavy construction which 
promotes output because of its rigidity and the ability to 
take heavy cuts. The pattern of the frame has heen altered 
to give greater support to the hub-facing bar so as to make 
the heavy cuts possible. 

An automatic self-centering chuck iis an interesting and 
time-saving feature of the new machine. After the wheel 
to be bored has been swung into place on the table by 
means of the motor-driven crane supplied for that purpose, 
the motor is started at a slow speed. A mechanism in the 
table then causes the chuck jaws to move inward radially 
until they engage the wheel tread. When the job is firmly 
clamped, the table begins to rotate, and the driving force 
employed after the cutting operation begins, serves to 
further lock the wheel in the jaws. When the job is fin- 
ished, the motor is reversed and the relative motion between 
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the driving gear and 
the table then serves 
to loosen the jaws 
and withdraw them 
toward the periphery 
of the table. The 
boring-bar  counter- 
weight operates 
down an incline on 
the back of the ma- 
chine frame, and is 
so arranged that it 
is prevented from 
falling in the event 
of breakage of the 
supporting chain. 

The machine is 
supplied with re- 
versing motors for 
either direct or al- 
ternating current. 
The different table 
speeds are obtained 
by using: a variable- 
speed motor in the 
case of direct cur- 
rent and a constant- 
speed slip-ring mo- 
tor operating 
through a_ speed- 
change box where alternating current is used. No clutches 
are used in either case. Dynamic braking can be employed 
when a shop is equipped with direct current. Although the 
machine can also be furnished for driving by belt, an electric 
drive is recommended. 


Fig. 2. 


AMERICAN AUTOMATICALLY OILED 
GEARED-HEAD LATHE 


A recent development in lathe design is an automatically 
oiled twelve-speed geared-head machine made by the Ameri- 
can Tool Works Co., Cincinnati, Ohio. The geared-head 
mechanism provides twelve mechanical spindle speeds in 
geometrical progression on all sizes of lathes up to and 
including the 36-inch “medium-pattern” machine. One of 
these lathes equipped with the new geared head is shown in 
Migs 1. It is said 
that the 24-inch 
heavy-pattern lathe 
can use a 20-horse- 
power motor up to its 
full capacity; on the 
belt-driven machine 
of the same size the 
power is delivered 
to a 16-inch pulley by 
by a 6-inch double 
belt. All gears in the 
head are made of 
heat-treated mangan- 
ese steel, and all 
Speed change-gears 
are hardened. There 
are only three shafts, 
and so the gear cen- 
ters can be located 
farther apart than in 
a four-shaft head of 
about the same di- 
mensions, thus en- 
abling gears of 
larger diameter to be 
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Fig. 1. American Twelve-speed Lathe equipped with an Automatically Oiled Geared Head 
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employed. The entire 
mechanism runs in 
a bath of oil. 

The head is under 


instant control 
through either of 
two levers, one lo- 


cated at the right- 
hand side of the 
apron and the other 
at the left-hand 
side of the head. 
These levers operate 
a friction clutch in- 
‘corporated in the 
driving pulley, or in 
the driven gear of 
the motor train 
when the machine 
is motor driven. A 
band brake operates 
in unison with the 
friction clutch, being 
engaged when the 
friction is released. 
By means of the 
band brake, the 
spindle may be in- 
stantly stopped or al- 
: lowed to drift, and 
may be securely locked in the stationary position. 

In order to relieve the driving shaft from the belt pull, 
the pulley is bronze-bushed and mounted on a long steel 
sleeve of large diameter which takes the belt pull. This 
sleeve is also bronze-bushed and forms the journal for the 
driving shaft to which the pulley is keyed. An automatic 
oiling system reduces to a minimum the possibility of the 
pulley unit running dry. A feature of the head is the use 
of a gear-tooth clutch on the high-speed drive in’ place of 
the jaw clutch commonly used. The clutch consists of an 
external and an internal gear of the same diameter, pitch, 
and number of teeth. It is engaged and disengaged as 
easily as an ordinary transmission gear is slipped in 
and out of engagement. The clutch teeth are generated on 
a Fellows gear shaper, and rounded on the ends to facilitate: 
engagement. Both members of the clutch are made of 
alloy steel, heat-treated and hardened. 

An automatic oil- 
ing system for lubri- 
cating the geared 
head is one of the 
most important im- 
provements incorpor- 
ated in the machine. 
By means of a geared 
pump located in an 
accessible position 
inside the head, oil 
is pumped from a 
reservoir in the bot- 
tom of the head to 
a filtering and dis- 
tributing tank in the 
head. cover, from 
which every bearing 
in the head is lubri- 
cated. The construc- 
tion will be under- 
stood by reference to 
Fig. 2 and the dia- 
grammatic view of 
the oiling system in 
Fig. 3. After the fil- 
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View of the Geared Head with the Cover rafised to show the 
Gears and Oiling Arrangement 


Fig. 2. 


tration of the oil, it gravitates to the various head bearings 


through pipes leading from the filtering tank. The pump sup- 


plies oil to the tank faster than the filter can take care of it 
and in much larger quantities than the bearings use; conse- 
quently, the surplus overflows on the gear teeth and keeps 
them constantly lubricated. All oil supplied to the bearings 
is thoroughly cleansed and strained by the filter to insure 
clean lubrication. 

All heavy particles of foreign matter in the oil fall to 
the bottom of the reservoir in the head casting, and as the 
oil accumulates in this settling tank it overflows into a 
straining compartment from which it passes through a fine- 
mesh metal strainer into the pumping reservoir. From this 
point it is lifted by the pump into the filtering tank in the 
head cover, where it is filtered through a felt pad one-half 
inch thick before it reaches the distributing chamber from 
which it is led to the various bearings. This distributing 
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Fig. 3. Diagram of the Automatic System for oiling the Head Unit 
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chamber is divided into several compartments, each of 
which holds a supply of oil for one particular bearing. This 
arrangement insures that each bearing will have a copious 
supply of oil which cannot be diverted to any other bearing. 
A removable plug in the bottom of the settling tank provides 
a means for removing the sediment from the tank, and 
a signal glass in the supply line from the straining com- 
partment to the filtering tank shows the operator how the 
oil-pump is working. 


LANDIS IMPROVED PIPE AND NIPPLE 
‘THREADING MACHINE 


An improved design of pipe and nipple threading machine 
has been brought out by the Landis Machine Co., Waynes- 
boro, Pa. It is equipped with a Landis internally tripped 
die-head, which automatically insures a uniform length of 
thread on nipples and eliminates the necessity of gaging 
each nipple by hand. Threading, reaming and chamfering 
operations can be performed on pipe and nipples. The ma- 
chine is shown in Fig. 1, and the operating principle of the 
internally tripped die-head is illustrated in Fig. 2. This 
die-head is equipped with high-speed steel chasers and cham- 
fering reamers. 

Referring to Fig. 2, it will be seen that the knurled 
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Fig, 1, Landis Pipe and Nipple Threading Machine with Internally 
Tripped Die-head 


collar A and clamping rod C are integral. One end of rod C 
is threaded and screws into a tapped hole in the shank of 
reamer K. Knurled collar B is integral with tube D, the 
latter being threaded on one end to screw into spider Z. 
Spider # has a square hole through it, and is tapped part 
of the way to fit tube D; this gives thread bearings on the 
four sides of the square hole. The remaining portion of the 
hole in the spider is left plain to afford a bearing for 
driver H. Driver H also has a square hole in the end to 
receive: the shank of reamer K. 

To set the reamer to the correct position, the knurled 
collar A is tightened by hand. This clamps together in one 
unit, tube D, driver H, and reamer &. Surface Y on the 
reamer has no cutting edge; therefore, as a nipple is being 
threaded and the end begins to bear on the reamer, parts D 
and H transmit pressure to spider ZH. Through the medium 
of pins F in the spider, rings G and J are carried backward 
for a distance X, or until pin M is disengaged from bush- 
ing L. The full opening movement is then completed by a 
spring in the adjusting ring. To adjust reamer K longi- 
tudinally, clamping rod ( is unscrewed by turning knurled 
collar A to the left. Then collar B is turned to the right or 
the left for a forward or a backward adjustment, depending 
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- need to be tightened in order to hold the work. 
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Type A jig, but instead of two plungers 
being pulled down, one plunger is pushed 
up to hold the work rigidly against the 
top plate while being drilled. 

The loading and unloading of the jig is 


Fig. 2, Construction Details of the Landis Internally Tripped Die-head 


on the length of thread to be cut. This machine is made in 
1-, 144-, 2-, and 4-inch sizes, and in both single- and double- 
spindle types. 


CLEVELAND UNIVERSAL DRILL JIG 


A drill jig of novel design is being introduced to the 
trade by the Cleveland, Universal Jig Co.,.2005-2009 Oregon 
Ave., Cleveland, O. The jig is simple in construction, and is 
made in two types. Type A, which is shown in Fig. 1, ar- 
ranged for drilling a hole in an automobile part, is designed 
primarily to take the place of the screw-bushing type of jig. 
It consists of a base and two columns in which there are 
two plungers holding a top plate, which is bored in line 
with a hole in the ‘base, both holes receiving drill bushings. 
The plungers are operated up and down by means of racks 
and pinions in order to load and remove work. The pinion- 
shaft is actuated by the handle shown at the right, which 
is positively locked in any position on the sector by pressing 
the latch to pull down a wedge and cause a shoe to clamp 
the sector. The drill bushings can be made to suit any 
shape of work, whether round or odd. 

Type B jig is shown in Fig. 2 in use for drilling a bell 
casting. This jig is designed to take the place of the leg- 
and-box type of jig. As with Type A, no clamps: or screws 
Tt will 
be seen that this jig consists of a square base with a post 
fastened to each corner. To these posts a top plate is fast- 
ened, which is bored to receive the drill bushings. The same 
handle and rack-and-pinion movement are used as in the 


Fig, 1, 


Cleveland Type A Universal Drill Jig set up for drilling a 
Hole in an Automobile Part 


simple, the work being put in place, and the 
handle pulled down so that the piece is held 
rigidly between the bushings, in the Type A 
jig, or against the top plate in the Type B 
jig, after which the handle latch is pressed 
to hold the work in that position. The 
handle latch is pushed down and the handle 
raised in order to remove the work. 

Any number of different parts can be 
drilled by changing the bushings in the 
Type A jig, and the top plate in the Type B 
jig. This means a great saving in tool stor- 
age space and in the cost of making jigs for 
new parts, as it is only necessary to make 
new bushings or a new top plate when a dif- 
ferent part is to be drilled. The greatest advantage claimed, 
however, is that a remarkable saving of drilling time can be 
effected, owing to the fact that both loading and unloading 


Fig. 2. Type B Universal Drill Jig set up for drilling the Bolt Holes 
in a Bell Casting 


of the jig is done with the minimum number of motions. 
The loading time on practically all parts in both jigs is two 
seconds, and the unloading time is the same, making a total 
of four seconds. 


HERBERT PENDULUM HARDNESS TESTER 


An instrument of considerable interest has been brought 
out by Edward G. Herbert, Ltd., Chapel St., Levenshulme, 
Manchester, England, for testing the hardness of substances 
from lead to sapphires. The special application of this 
device in the machine-building field is for testing hardened 
parts. Briefly, the instrument consists of a frame which is 
supported on the work by a ruby or steel ball, and may be 
oscillated like a pendulum. There is a curved spirit level 
at the top of the frame and a scale that permits of observ- 
ing accurately the distance traveled by the bubble in the 
level when the frame oscillates. The hardness of a metal 
may be determined in two ways; first, by observing the 
distance that the bubble moves from the zero graduation on 
the scale with the first oscillation of the pendulum, and sec- 
ond, by ascertaining the length of time elapsed while the 
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pendulum swings ten times. The construction and appli- 
cation of this device will be explained more fully in the 
following: 

The ball on which the instrument rests is one millimeter 
in diameter and held in a chuck at the center of the device. 
Six adjustable weights are provided so that the center of 
gravity of the instrument may be made to coincide with 
the center of the ball. Directly above this ball there 
is a weight which is mounted on a screw, and by raising 
or lowering this weight, the center of gravity of the instru- 
ment can be brought to a predetermined distance above or 
below the center of the ball, graduations on the weight 
showing the displacement of the center of gravity in hun- 
dredths of a millimeter. 

When the center of gravity is at the center of the ball 
and the ball rests on a hard level surface, the instrument 
will be in neutral equilibrium, and will remain in any posi- 
tion in which it may be placed, whether upright or tilted 
at an angle. If the center of 
gravity is above the center 
of the ball, the equilibrium 
may be unstable, in which 
case the instrument tends to 
“lie down” in some direction, 
but if the center of gravity is 
below the center of the ball, 
the equilibrium is stable. The 
instrument constitutes a pen- 
dulum which will. oscillate 
about its central position, the 
time of oscillation being 
greater as the length of the 
pendulum (that is, the dis- 
tance between the center of 
gravity and the center of the 
ball) is less. For standard 
tests, the length of the pendu- 
lum “is one-tenth millimeter 
(0.0039 inch), and the time of 
a single swing on a very hard 
surface is ten seconds. 

As previously mentioned, 
this pendulum hardness 
tester provides two entire- 
ly independent tests of hard- 
ness. Both these tests have a 
scale of hardness numbers from 0 to 100, but the hardness 
numbers of a given substance are not the same on 
the two scales. The two tests will generally show the same 
order of hardness for a given part, but sometimes a specimen 
will be shown harder or softer by one test than by the other. 
For most purposes, the time test is recommended, as it is 
quickly and easily made, gives uniform results, and does not 
require accurate leveling or extreme smoothness of surface; 
whereas the scale test requires accurate leveling of the sur- 
face to be tested (the instrument itself serves as a spirit level 
for this purpose) and freedom from scratches or other imper- 
fections. The time test is a general test of hardness, and 
the scale test, in conjunction with the time test, is a further 
means of investigating the physical properties of materials. 

In making a scale test, the device is tilted to the right 
until the bubble comes to zero on the scale, and then the 
instrument is placed in that position on a level surface and 
released. It will then swing in pendulum fashion with the 
oscillations gradually decreasing in amplitude owing to the 
expenditure of energy at the point of contact between the 
ball and the surface being tested. On plate glass the bubble 
travels from 0 to 97 on the scale; in the first oscillation, 
however, when placed on a less hard surface, such as hard- 
ened steel, the ball will indent the surface slightly and 
elongate this indentation as the pendulum swings. The en- 
ergy consumed in thus displacing the metal is taken from 
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the potential energy of the pendulum, as is shown by short- 
ening its first swing. 

The position of the bubble on the scale at the end of the 
first swing indicates the work done by the ball on the speci- 
men, and is a measure of its hardness, as previously men- 
tioned. In the case of a soft specimen, the indentation is 
relatively deep, and the pendulum comes to rest ‘after a 
short swing; on lead it will not swing at all, so the bubble 
remains at zero. Typical scale-test readings with a steel 
ball are as follows: Glass, 97; very hard carbon steel, 93; 
hard carbon steel, 88; tempered high-speed steel, 75; annealed 
high-speed steel, 54; annealed carbon steel, 41; rolled brass, 
14; cast brass, 4; and lead, 0. 

In making a time test, the hardness number is the time 
in seconds consumed in making ten single swings. The 
pendulum is placed gently on the specimen with the bubble at 
or near 50 and caused to oscillate through a small are. As 
the suspension is extremely delicate, it is preferable to set 
the pendulum swinging by 
touching it with a feather. 
The time is taken with a 
stop-watch provided with the 
equipment. In most cases it 
is sufficient to time a single 
or double swing, but on the 
softer metals and also for 
very accurate readings, the 
time of ten swings is taken. 
The time of oscillation is 
within. limits independent of 
the amplitude. If it is caused 
to make a long swing on a 
soft metal, the instrument 
will merely settle down at 
the end of the swing in a 
new position, about which it 
will oscillate with’ short, 
rapid swings characteristic 
of the particular metal. Typi- 
cal time-test readings with a 
steel ball are as _ follows: 
Glass, 100; very hard carbon 
steel, 75; hard carbon steel, 
65; tempered high-speed steel, 
52; annealed high-speed steel, 
26; annealed carbon steel, 22; 
rolled brass, 15; cast brass, 11; and lead, 3. 

If the pendulum is shortened to zero or the center of 
gravity of the instrument is placed above the center of the 
ball, the time of the swing will be greater than when the 
center of gravity is below the center of the ball, and the 
pendulum will be more sensitive to small differences in 
hardness; however, it requires more careful manipulation. 
Flat specimens are supported on a level table while being 
tested, and irregular or cylindrical objects are held in 
a universal ball vise provided with locking devices and level- 
ing screws as shown in the accompanying illustration. A 
screw adjustment is provided for regulating the size of the 
bubble; the bubble tends to shrink in a warm atmosphere, but 
the instrument is otherwise unaffected by temperature. The 
pendulum is 12 inches long and will span flat surfaces up to6 
inches in width or circular objects up to 8 inches in diameter. 
The instrument is made in two weights, 2 and 4 kilograms, 
respectively, but the dimensions are identical in both. The 
lighter pendulum is supplied with either a ruby or a steel 
ball, and is suitable for testing the whole range of materials 
from lead to sapphires. The heavier pendulum is supplied 
with a steel ball only, and is intended for testing soft and 
hard materials up to and including hardened tool steels. 
This instrument is less affected by imperfections in the sur- 
faces being tested than the lighter.instrument, and is satis- 
factory for general shop testing. 
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Quick-return Mechanism for Table of Heald No. 72 Internal 
Grinding Machine 


HEALD INTERNAL GRINDING MACHINE 


A number of features have been added to the hydraulically 
driven No. 72 internal grinding machine built by the Heald 
Machine. Co., 16 New Bond St., Worcester, Mass., which was 
described in March Macuinery. The most important of the 
new features is a rapid return for the table. This rapid re- 
turn is coupled with the hydraulic mechanism and is 
obtained as the wheel leaves the work on the out stroke, 

, raising the left-hand dog A, Fig. 1, which causes the dog 
to pass over the reverse trip-lever B. A bevel surface on 
_a bar under the dogs engages a roll which, in turn, actuates 
a plunger to operate a valve. This allows oil to go through 
a by-pass and furnish full power to move the table at top 
speed to the end of its stroke. Because of this quick return 
the operator may gage or remove the work with the loss of 
very little time. By simply throwing the reverse lever to 
the left the table again comes to the work at full speed, 
slows down to the working speed, and is then ready 
to grind a new part. Obviously, this rapid traverse effects 
a considerable increase in production. 

Another new feature of the machine is the swinging work 
guard shown in Fig. 2. By simply releasing a spring catch, 
the guard swings up out of the way of its own accord and 
allows the operator plenty of room to gage or remove the 
work without inconveniencing him in any way. All piping 
on this. machine is on the outside, which facilitates any 
necessary repairs to the line in case of leakage. There is a 
mechanism for opening and shutting off the water line 
simultaneously with _ start- 
ing and stopping the work. 
The lever on the front side 
of the work-head as seen in 
Fig. 2, which is used for 
starting and stopping the 
work, is connected through 
links at the back of the head 
to a valve in the water 
line. 

The machine is also fur- 
nished with a swinging wheel- 
truing device, shown in 
Fig. 3 in the dressing posi- 
tion. Fig. 2 also shows this 
truing diamond, but in this 
illustration it is swung 
back out of the way. After 
the diamond has been once 
set and the wheel trued to 
grind a hole to the required 
size, it is only necessary to 
swing the truing diamond into 


Fig. 1. 


Fig. 8. View showing the Wheel-truing Diamond in the Dressing 
; Position 


Swinging Guard with which the Work-head of the Heald 
Grinder is now equipped 


Fig. 2. 


position for subsequent dressings. The hole ground in the 
work need only be gaged occasionally to determine whether 
its size is being accurately maintained. When the wheel 
is worn slightly, the operator can move a dial one or two 
notches to bring the wheel into position for truing, and 
after truing, the wheel will be in the same relation to the 
work as when it was first trued, thus maintaining the 
correct size of hole. 


UNDERWOOD PORTABLE CYLINDER 
BORING EQUIPMENT 


The latest development in the line of portable boring-bars 
made by the H. B. Underwood Corporation, 1015 Hamilton 
St., Philadelphia, Pa., is an improved equipment designed 
for reboring the cylinders of locomotive air compressors, 
either in the repair shop or while the compressor is in 
position on the locomotive, and for reboring pump cylinders 
in railroad shops and other industrial plants. This boring- 
bar is of a simple compact design that permits its use in 
close quarters. It is made with fewer parts than previous 
designs. The equipment consists essentially of a bearing 
plate carrying a boring-bar driving spindle and feed-screw 
mounted on a clamping ring, and a cutter-head. 

Power for driving the equipment is derived from an air 
motor, the driving spindle being provided with a Morse 
taper shank to fit the motor. The spindle drives a pinion 
which meshes with a gear keyed to the boring-bar, affording 
a simple drive. Keyed to 
the feed-screw is a feed gear 
which meshes with a reverse 
gear journaled on a pin cen- 
tered in the boring-bar. The 
reverse gear turns freely on 
this pin unless prevented by 
the engagement of a feed 
pawl, which holds the reverse 
gear stationary relative to 
the bar and causes the feed 
gear to revolve the _ feed- 
screw and advance the cut- 
ter-head into the work. The 
cutter-head is rapidly - re- 
turned to the top of the 
cylinder by placing the motor 
on the shank of the reverse 
gear. 

The application of the 
equipment is as follows: The 
pilot guide is screwed on the 
stuffing-box of the cylinder, 


Underwood Portable Boring-bar Equipment for reboring the Cylinders of 
Pumps and Locomotive Air Compressors 


the bar placed in the cylinder, and the clamping ring securely 
fastened to the top flange of the cylinder by studs and nuts, 
as shown in the illustration. Any inaccuracy in the position 
- of the studs can be quickly corrected by means: of four 
thumb-screws in order to set the bar in alignment. The tool 
is adjusted and held rigidly in the cutter-head by simply 
tightening a collar-screw and, if desired, may be as readily 
released when the cutter-head is at the lower end of the 
cylinder. In boring cylinders with this equipment, the use 
of calipers is entirely dispensed with, a gage furnished with 
each bar providing a simple method of setting the tool to 
the required position. 

The time required for reboring both ends of a 91-inch 
air pump with this equipment was as follows: Setting up 
on steam end, 7 minutes; reboring time, 16 minutes; re- 
moving equipment, 7 minutes; setting up on air cylinder, 8 
minutes; reboring air cylinder, 15 minutes; removing equip- 
ment, 7 minutes; total time, 60 minutes. The tool is regu- 
larly made in sizes suitable for reboring cylinders and 
bushings of standard compressors, and may be adapted to 
other sizes by changing the cutter-heads. .The weight of 
the equipment having a capacity for boring cylinders from 
8% to 11 inches in diameter and of 12-inch stroke (not 
including the weight of the motor) is about 140 pounds. 


MOTOR DRIVE FOR HARRIS HOB 
SHARPENING MACHINES 


The No. 815 automatic hob sharpening machine built by 
the Harris Engineering Co., Bridgeport, Conn., which was 
described in February, 1922,- MacHINERY, is now being 
equipped with a new style of motor drive recently de- 
veloped for the line of hob sharpening machines built by 


this company. This drive consists of two General Electric. 


motors, one of which is mounted on the turntable which 
carries the wheel-head. Provision has been made for rais- 
ing this motor to take up slack in the driving belt. The 
motor for driving the reverse table and indexing mechanisms 
and the spiral generating device is mounted on an in- 
tegral bracket at the rear of the machine base, the neces- 
sary speed reduction being obtained through gears. 

The upper motor is fastened by means of cap-screws ex- 
tending through its feet to four large square-head adjusting 
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screws. These screws are clamped rigidly in tapped holes 
in brackets by four lock-nuts. In adjusting the motor to 
take up belt slack, the four cap-screws and the lock-nuts 
are loosened slightly, and each of the square-head screws 
is turned an equal number of quarter turns, as indi- 
cated by the square head, until the belt is given sufficient 
tension. The lock-nuts and cap-screws are then tightened 
again to hold the motor rigidly. The motors are controlled 
by separate switch boxes of the safety type. 

The vertical and lateral adjustments of the wheel-slide 
are effected through handwheels, which replace the ball- 
crank handles previously: furnished. These wheels are of 
ample size to permit adjusting the slide closely. Hach 
handwheel, through worm-gearing, operates a pinion -that 
meshes with a rack on the movable member. The adjust- 
ment is: very sensitive and easy to operate. 


STANDARD PORTABLE ELECTRIC 
POST DRILL 


The drill shown in the accompanying illustration is a 
recent design of the Standard Electric Tool Co., Cincinnati, 
Ohio. The principal advantage of this equipment is that it 
may be used as either a portable or a stationary tool, the 
drill being readily detached from the, bracket for - portable 
use. The company’s hand and breast drills are used; this 
arrangement doubles the range of work of these tools. 

The equipment can be mounted in any out of the way 
place, either on a wall or post. The bracket which holds 
the drill can be fitted at any point on the column, and 
raised and lowered by means of a clamping screw. The 
method of assembling the feed lever and coil spring gives 
an easy feed and a quick return. The table is slotted so 
that work can be clamped in place, and it can be swiveled © 
about the column to any position that the post will allow. 
The drill bracket also swivels about th2 column, and both 
the table and the drill are adjustable vertically. The prin- 
cipal specifications are as follows: Over-all height, 36 
inches; vertical adjustment of drill, 1514 inches; distance 
from column to center of table, 6144 inches; diameter of 
table, 9 inches; vertical travel of drill, 8% inches; and 
net weight, 75 pounds. 


Portable Electric Post Drill made by the Standard Electric Tool Co. 
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Carlson Plier which can be quickly adjusted to suit Different Sizes 
of Pipe 


CARLSON PLIER 


A plier that can be quickly adjusted to fit different sized 
pipes, bolts, nuts, caps, nipples, and similar parts, is 
now being manufactured by the Noble & Westbrook Mfg. Co., 
Hartford, Conn. The details of the construction may be 
seen in the accompanying illustration. This plier is espe- 
cially useful for tightening or loosening parts located in 
corners or in close quarters. It is made from a drop-forging, 
machined, heat-treated, and given a charcoal and gun finish. 
The capacity is for parts up to 1 inch square or 1% inches 
round, the length 7 inches, and the weight about %4 pound. 
A patent is pending on the-design of this plier. 


HAWES PLANER GRINDING 
ATTACHMENT 


A grinding attachment intended for application on planers 
is being placed on the market by C. L. Hawes, Ashtabula. 
‘Ohio. This grinder will carry an emery wheel 12 inches 
in diameter and 2 inches thick. It is driven by a 114-horse- 


Hawes Grinding Attachment for Application to Planers 


power motor, an induction motor for 60-cycle three-phase 
current, running at 3600 revolutions per minute, being satis- 
factory. The wheel-shaft is 1 inch in diameter. The grind- 
ing head is equipped with Timken roller bearings mounted 
in dustproof housings. A patented oiling device insures 
proper lubrication from an oil reservoir which holds about 
a pint of oil and thus needs filling only about once a month. 
~The motor has a 2-inch vertical adjustment for taking up 
stretch of the belt, and is held in position by means of an 
adjusting screw. The distance from the bottom of the bear- 
ing housing of the attachment to the top of the motor base 
is only 30% inches. 
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PROCUNIER BENCH TAPPING MACHINE 


A bench tapping machine made by William L. Procunier, 
18 S. Clinton St., Chicago, Il1l., is shown in the accompanying 
illustration. This machine is equipped with a patented 
double-jaw chuck which grips and drives the tap by the 
square end, at the same time gripping and holding the tap 
true by the round shank. This tapping chuck may be fur- 
nished with or without a safety friction which slips the 
instant that a tap strikes the bottom of the hole, consider- 


Procunier Tapping Machine of the Bench Type 


ably facilitating tapping operations. In the lower right- 
hand corner of the illustration are shown two parts of the 
improved clutch used in this machine. In case these parts 
become worn out, it is a simple matter to replace them, dis- 
assembly of the machine not being necessary. 


CONWAY EXPANSION CLUTCH 


For geared-head lathes and other single-pulley machines 
in which speed changes are obtained through gears, the 
Conway Clutch Co., 1962 W. 6th St., Cincinnati, Ohio, has 
brought out a line of expansion clutches which are said* 
to develop a large amount of power for the space occupied. 
A feature of this clutch is the complete release obtainable, 
there being a friction band which springs entirely free front 
the drum because of its resiliency. This band is held tightly 
concentric with the shaft by means of a guide machined 
on the periphery of a carrier. There is a space of 0.010 


‘inch between the friction band and the drum at all points 


when the band is released. . The actuating parts are made 
from “Hytem” alloy steel and are hardened and toughened. 


Conway Expansion Clutch for Geared-head Lathes and Other Single- 
pulley Machines 
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A large lever ratio is embodied in the clutch to reduce 
the power required for shifting, thus permitting the use of 
short levers. One screw is employed to adjust the entire 
clutch evenly. All parts are made to standard “Go” and 
“Not Go” gages so as to be interchangeable. In mounting 
this clutch on a shaft, oil is first applied on the shaft and 
then the collar is slid to the proper position and set. The 
loose member, consisting of the pulley, sleeve, and gear, 
is then slid against the collar, and after seeing that this 
unit revolves freely on the shaft, the clutch is forced into 
place over a key and held by a set-screw. End play of 
1/64 inch is allowed between the inside face of the carrier 
and the loose member. The cone is then assembled on the 
shaft, after which the yoke or shifter fork is inserted. An 
oil chamber in the loose member should be filled each week 
with as much mineral oil as it will hold. 


HAWES GANG DRILLING MACHINE 


For a special variety of work in which holes are to be 
drilled in a straight line and the same or various distances 
apart, C. L. Hawes, Ashtabula, Ohio, has designed the gang 
drilling machine illustrated. Hach drill spindle has an 
individual gear-case, all the gears in which are hardened 
and ground. The drill heads can be set any distance apart 
from 134 inches to within the range of the machine. All 
that is necessary to change the position of a head is to 
loosen the gib screws on top of the main frame which clamp 
the head in position, after which the head may be slid to 
the desired location. After the gibs have been retightened, 
there is no danger of the heads working endways out of 
position. 

The illustration shows the machine fitted with a table 
operated by means of a foot-treadle; however, hand-operated 
and automatically fed tables may also be supplied, the type 
of table depending on the nature of the work to be handled. 
The machine may be run at a high speed for wood work. 
Each spindle has a ball thrust bearing and a No. 1 Morse 
taper socket. Some of the important dimensions are as 
follows: Height from floor to center of driving shaft, 52 
"inches; length of table inside of housings, 35 inches; and 
maximum height from top of table to nose of spindles, 9 
inches. The approximate shipping weight is 1000 pounds. 


Hawes Gang Drilling Machine 
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American Vertical Press for Push-broaching amd Assembling Operations 


AMERICAN BROACH AND ASSEMBLY 
PRESS 


A vertical press having a pressure capacity of from six 
to eight tons and a maximum stroke of 18 inches has been 
built by the American Broach & Machine Co., Ann Arbor, 
Mich. The machine is intended for push-broaching opera- 
tions and assembly work. It°is equipped with a pair of 
friction clutches which gives it a flexible control. The drive 
is transmitted through a hardened steel worm and bronze 
worm-gear, and then through a hardened pinion to the 
steel ram. Automatic stops are provided, which are adjust- 
able to suit the desired length of stroke. The table is bored 
5 inches in diameter central with the ram to receive stand- 
ard reducing bushings such as are used on horizontal broach- 
ing machines. The ram is 2% inches in diameter, and has 
a hole in the lower end which is tapped 2 inches in diam- 
eter and 8 threads per inch. The space between the upright 
legs of the frame is 12 inches. 


DETROIT CENTERLESS GRINDING 
MACHINE 


An improved centerless grinding machine known as the 
No. 4-B has been brought out by the Detroit Machine Tool 
Co., 6525 St. Antoine St., Detroit, Mich., for grinding accu- 
rately, on a high-production basis, straight cylindrical parts 
such as piston-pins, gear and governor shafts, rubber and 
fiber rods, ball and roller bearing races, etc. The basic 
principle of the earlier No. 4 grinding machine described in 
April, 1921, Macuinery is incorporated in the new machine; 
that is, the feed wheel is directly beneath the grinding 
wheel so that the work being ground rests on it and is 
rotated by it. This feed wheel is double the width of the 
grinding wheel, so that the work is rotating at the proper 
speed when it comes in contact with the grinding wheel. 
The feed wheel is mounted on a vertical column, about 
which it may be pivoted to vary the angle with the grinding 
wheel any amount up to 10 degrees, thus changing the speed 
of the work through the machine. 
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The diameter to which work is ground is 
controlled by means of a sensitive adjust- 
ment in the column of the lower unit. The 
adjustment is made through a large hand- 
wheel and a dial having graduations of ten- 


thousandths inch, spaced one-quarter inch 
apart, which, of course, permits minute 
adjustments. Two speeds for both the 


grinding and driving wheels are obtained 
through a change-gear box. The main driy- 
ing pulley is 12 inches in diameter and runs 
at 750 revolutions per minute, giving grind- 
ing wheel speeds of 1080 and 1176 revolu- 
tions per minute and driving wheel speeds 
of 33 and 44 revolutions per minute. Other 
grinding wheel speeds may be obtained by 
the use of a special pulley. 

The feed wheel is driven direct from the 
change-gear box through a pair of bevel 
gears and a vertical universal drive. This 
‘direct drive overcomes any tendency toward 
unsteady rotation of the lower wheel which 
might occur from the slipping of a belt. 
Backlash in the feed wheel is prevented by 
including a worm drive on the lower 
spindle, there being an ingenious arrange- 
ment to compensate for wear of the worm-gearing. The 
grinding wheel is driven by belt from the gear-box pulley, 
the belt running over a ball-bearing idler. 

A feature of the grinding wheel drive is the method used 
for connecting the spindle to the ball-bearing spindle pulley. 
The pulley is mounted on a stud which is supported at the 
outer end by a cast-iron bracket. The inner side of the 
‘pulley carries a plate provided with a splined bore which 
engages with the splined end of the spindle so as to form 
a flexible coupling. This coupling transmits only a rotary 
motion to the spindle and thus overcomes the possibility 
of wear in the spindle bearing due to belt pull. The machine 
grinds work up to and including 4 inches in diameter. 
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Steptoe Engine Lathe equipped with Motor Drive 


MOTOR DRIVE FOR STEPTOE LATHES 


The line of engine lathes recently brought out by the 
John Steptoe Co., 2961 Colerain Ave., Cincinnati, Ohio, may 
now be equipped with a compact motor drive, as shown 
in the accompanying illustration. The arrangement is ap- 
plicable to the 14-, 16-, 18-, and 20-inch machines. It can 
be readily attached to lathes in the field, as little machining 
is necessary, the principal work required being the drilling 
and tapping of a few bolt holes. 

The countershaft unit is bolted directly over the lathe 
cone pulley, and is provided with a clutch gear so that the 
motor can be engaged and disengaged instantly. The cone 


Detroit Centerless Grinding Machine of Improved Design 


pulley on the countershaft may be 
moved away from the lathe spindle to 
tighten the headstock belt while the 
proper tension of the belt from the mo- 
tor to the countershaft is maintained by 
means of an idler pulley. The motor is 
placed directly behind the lathe in line 
with the bed. A constant-speed motor 
running at from 1100 to 1200 revolutions 
per minute is recommended. 


OLIVER “MOTOR-ON-HEAD” 
SURFACERS 


All wood surfacers or planers built by 
the Oliver Machinery Co., Grand Rapids, 
Mich., may now be equipped with a motor 
drive in which the rotor is mounted 
directly on the shaft of the cutting cylin- 
der, and the stator is fastened to the 
frame of the machine. This drive elimi- 
nates all belting, as will be seen by re- 
ferring to the accompanying illustration 
of the No. 61 improved single surfacer, 
which is intended primarily for pattern- 
shop use. 

The machine is made in two widths, 
namely, 24 and 30 inches, and the bed 
may be lowered to plane material up to 8 
inches thick. The standard feeds are 14, 
18, 24, and 31 feet per minute. The cylin- 
der is a crucible steel forging, and carries 
thin high-speed steel knives which are 
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Oliver No, 61 Pattern-shop Single Surfacer with Improved Motor Drive 


securely clamped against steel chip breakers having lips 
shaped to repel shavings and chips. The cylinder is ground 
to size all over and is provided with ball bearings. A back 
pressure bar follows the cylinder to supply a hold-down 
pressure on the lumber as it leaves the cutting member. 
Adjusting screws provide for regulating the pressure. 

The Oliver Machinery Co. has also developed a No. 100 
motor-driven knife-grinding attachment which may be oper- 
ated from a lamp socket and which is designed for use on 
any of the surface planers or jointers built by the company. 
It grinds or “joints” the knives while they are held securely 
in place in their cutting position in the heads. Frequent 
whetting and joining is a comparatively simply matter, and 
so it is easy for the operator to keep the knives sharp. 


VAN KEUREN “MICROGAGE” SET 


A complete set of “microgages” arranged in ten-thous- 
andths of an inch, which is intended for checking microm- 
eters and also for direct use on parts being machined, has 
been added to the line of measuring instruments manu- 
factured by the Van Keuren Company, 362 Cambridge 
Street, Boston 34, Mass. Heretofore the ‘“microgages”’ were 
only obtainable in small sets'and in thousandths of an 
inch. The set illustrated contains thirty-five gages; the 
ten-thousandth series of ten gages ranges from 0.1000 to 
0.1009 inch; the thousandth series of ten gages, from 0.101 
to 0.110 inch; and the hundredth series of nine gages, from 
0.120 to 0.200 inch. The remaining gages measure 0.300, 
0.500, 1.000, 2.000, 3.000, and 6.000 inch, respectively. Stand- 


Van Keuren ‘‘Microgage’’ Set for checking to Ten-thousandths 
of an Inch 
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ard gage-block sets are usually limited to 4-inch gage-blocks; 
with the 6-inch block the range of the set is 14 inches, and 
over 140,000 combinations are available. The 6-inch block 
may also be used for increasing the range of existing sets 
of gage-blocks. 


“CENTRIMATIC” CYLINDER HONE 


An automobile cylinder hone having . self-adjusting, self- 
centering, and self-aligning features which are said to insure 
round and parallel cylinder bores, is now being placed on 
the market by the Automotive Maintenance Machinery Co., 
549 W. Washington St., Chicago, Ill. As will be seen from 
the illustration, there are four honing stones held by 
wings which are hinged at both ends to the rigid arms of a 
central spider. Because of this construction the stones are 
always maintained parallel to each other and to the axis 


x @ 


Self-adjusting, Self-centering, and Self-aligning Cylinder Hone made 
by the Automotive Maintenamce Machinery Co. 


of the tool, no matter what their distance from the center 
of the hone. When the hone is rotated in a cylinder bore, 
the centrifugal force causes the wings to swing out and 
bring the stones in contact with the cylinder walls. An 
end view of.a closed hone is shown in the upper right-hand 
corner of the illustration, while an expanded hone is shown 
in the lower right-hand corner. Abrasive stones which re- 
move metal at a rapid rate without loading and which polish 
the walls in the same operation have been selected for 
the tool. No liquids or lapping compounds are required. 

The self-adjusting and self-aligning features are obtained 
by interconnecting the wings with links to a pair of disks. 
These connections coordinate the action of the four wings so 
that the slightest radial travel of one wing produces an 
equal travel of the other three. This linkage automatically 
keeps the stones equidistant from the center of the hone 
and insures that the cutting surfaces of the stones will 
rotate in a true circular path. 

Hach stone is held by a steel channel and hollow set- 
screws in such a way as to distribute the honing pressure 
entire length of the stone. This insures 
a minimum of stone breakage, and makes the replacing 
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of a stone a quick and simple matter. The centrifugal 
action resulting from the rotation of the hone within the 
cylinder, in addition to expanding the hone automatically 
to the correct diameter, also provides the proper cutting 
pressure. It is not necessary to caliper the hone diameter 
before beginning to work on a cylinder; the diameter of 
the bore needs to be watched only during 
the operation. 

Extension blocks provide for increasing the 
diameter across the honing surfaces of the 
stones when cylinder bores from 4 to 5 
inches in diameter are to be honed. It is 
recommended that the hone be driven at a 
speed of from 800 to 1100 revolutions per 


minute. The drive may be furnished by a 
portable electric drill, standard drilling 
machine, or multiple-spindle honing ma- 


chine. In grinding a cylinder it is the practice first to 
enlarge the bore at its smallest diameter, and then slowly 
move the hone up and down until the bore in enlarged the 
full length to the desired diameter. 


TWIN-DISK CLUTCHES 


Two disks are brought into contact with the sides of a 
steel driving plate bolted directly to the flywheel or the 
driving pulley of a machine in a line of clutches which is 
being introduced to the trade by the Twin Disc Clutch Co., 
Racine, Wis. The construction will be readily understood 
by referring to the sectional view shown in the illustration. 
These clutches are intended for driving machines direct 
from main shafts without the necessity of using counter- 
shafts and the extra belting. When used with a pulley, 
either the pulley or clutch must be a floating fit on the 


Twin-disk Cluch which transmits Power direct from the Flywheel 
or Driving Pulley 


shaft to provide the lateral movement required for the free 
running clutch when it is disengaged. Twelve holes pro- 
vide for adjusting the distance between the two disks; this 
is accomplished by pulling out the locking pin and turn- 
ing the yoke until the pin drops into the next hole. This 
gives an adjustment of 0.005 inch between the disks. A 
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grease cup must be fitted to the throw-out collar and filled 
frequently. As the clutch is of the dry-plate type, the 
disks should not be oiled. In one installation, a battery of 


eight lathes is driven from one jack-shaft by equipping 
each machine with one of these clutches, thus eliminating 
eight countershafts and cross belts. 


“Cle-Forge’’ Drill which is hot-worked and milled to give it the Qualities 


of Both Forged and Milled Drills 


“CLE-FORGE” DRILLS 


High-speed drills have been made by two methods during 
the last few years. The first method involves a hot-work- 
ing process to form the flutes, followed by a machining and 
a twisting process, or simply by a twisting process. In the 
second method the drill is milled from round bars. The 
Cleveland Twist Drill Co., Cleveland, Ohio, has for years 
manufactured both types of drills and has experimented, 
with a view to placing on the market one that would have 
the advantages possessed in part by the forged drill and in 
part by the milled drill. In spite of the additional tough- 
ness imparted to the drill by the first method, the second 
type of drill is the one manufactured and sold in the largest 
quantities. This is attributed to the fact that the webs ot 
such drills are centrally located by the milling machine, 
whereas with the forged drill the web may not be central 
and it may be necessary to bring it in the correct position 
by a straightening or a flute grinding process or by re- 
sorting to both processes. 

As a result of these experiments, the Cleveland Twist 
Drill Co. is now placing on the market high-speed drills 
made by the “Cle-Forge” process, these drills being hot- 
worked where necessary to impart toughness, and machined 
afterward in the same manner as a milled drill. In fact, 
the new drills cannot be distinguished from the milled prod- 
uct by mechanical inspection. In cutting qualily and 
strength they are said to surpass the forged drills and their 
accuracy equals that of milled drills. 


hie eee 
MEETING OF THE TAYLOR SOCIETY 


The Taylor Society, the purpose of which is to promote 
the science of administration and management, will hold a 
meeting at Hotel Onondaga, Syracuse, N. Y., June 7, 8, and 
9, to which everyone interested is cordially invited. The pro- 
gram includes the presentation of the following papers: 
“Business Cycles and Unemployment,” by Wilford I. King, 
Bureau of Economic Research, New York; “The Sales 
Machine: 1923 Model,” by Harry R. Wellman, consultant 
on sales problems, professor of marketing at the Amos Tuck 
School, formerly sales manager of J. Walter Lowney Co.; 
and “The Planning Department as an Instrument of Execu- 
tive Control,’ by Keppele Hall, supervisor of planning, the 
Joseph & Feiss Co., Cleveland. During the meeting oppor- 
tunities will also be presented for the inspection of the 
planning department of the H. H. Franklin Mfg. Co., and of 
the planning department of the Corona Typewriter Co. 


* * * 


At the 1923 meeting of the National Foreign Trade Con- 
vention it was decided to hold the next annual meeting in 
Boston in the latter part of May, 1924. It is believed that 
a meeting held in New England will attract an unusually 
large number of delegates, and that next spring will see the 
largest foreign trade meeting ever held in the United States. 
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SPRING MEETING OF MECHANICAL 
ENGINEERS 


The American Society of Mechanical Engineers held its 
annual spring meeting in Montreal, May 28 to 31. Among 
the many papers read on management, power developments, 
railroad engineering, port development, textile industries, 
and machine shop practice, the following are of particular 
interest in the, field covered by MAcHINERY: “Recent De- 
velopments in Balancing Machines,” by Carl Richard Sdéder- 
berg; “The Machine Tool and the Paper Industry,” by G. E. 
Williamson; “Endurance Test Data and their Interpretation,” 
by K. Heindlhofer and -H. Sjévall; ‘Bending Stresses in 
Curved Tubes of Rectangular Cross-section,’ by S. Timo- 
shenko; ‘A Practical Laboratory and Drawing-room Course 
in Industrial Engineering at Cornell University,” by Myron 
A. Lee; and “Steel-car Construction at the Angus Shops of 
the Canadian Pacific Railway,’ by H. R. Naylor. 


Recent Developments in Balancing Machines 


In this paper the author describes a machine for balancing 
quickly and at low cost light rotating masses such as the 
rotors of small electric motors. The problems involved are 
discussed and the solution presented and illustrated. Four 
appendices are devoted to the discussion of (a) the correc- 
tion of a general state of unbalance by two masses; (b) the 
requirements for constant period of a balancing machine 
with a movable fulcrum; (c) the analysis of the. vibrating 
motion; and (d) the sensitiveness of the balancing machine. 


An Improved Drafting-room Course 


The paper by Professor Myron A. Lee shows how the 
early courses in industrial management have been widened 
in scope to include the engineering phases of the problems 
of manufacturing. This has been accomplished by supple- 
menting the lecture courses with a practical laboratory and 
drafting-room course, in which the student has his own 
problem to work out in the design and operation of a modern 
industrial plant. 

Methods of Building Steel Cars 


In 1909 the Canadian Pacific Railway, to meet the increas- 
ing severity of modern traffic requirements, originated a 
box car having the entire frame built of steel. The produc- 
tion of such equipment in quantity necessitated the erection 
of an additional shop for the fabrication of the steel work, 
and the structure built embodied in its arrangement many 
novel features for the rapid handling of material to and 
from the machines, and during the various stages of assem- 
bly. Mr. Naylor’s paper describes this shop completely, 
giving particulars regarding its lay-out, crane facilities, and 
machine equipment. The various machining operations and 
the jig method of car assembly, first put into practice at the 
Angus shops, are presented in detail, and the methods used 
in the final erection and finishing of cars are dealt with at 
some length. 


* + * 


EXAMINATIONS FOR PATENT EXAMINERS 
AND SHOP APPRENTICES 


The United States Civil Service Commission, Washington, 
D. C., has announced an open competitive examination for 
assistant examiners to fill vacancies in the Patent Office. 
The examinations will be held in various parts of the coun- 
try on June 20, 21, and 22. Full information and applica- 
tion blanks may be obtained from the United States Civil 
Service Commission, Washington, D. C., or from the secre- 
tary of the board of U. S. Civil Service Examiners at the 
post office or custom house in the larger cities. 
tions will also be received before July 3 by the commission, 
for shop apprentices to fill vacancies in the Bureau of Stand- 
ards, Washington, D. C. Full information and application 
blanks may be obtained by addressing the commission. 
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PERSONALS 


P. R. Hoopes has opened an office as consulting mechanical 
engineer at 252 Asylum St., Hartford, Conn. He will special- 
ize in the design of automatic and special machinery and in 
the development of inventions. 

JosepH F. SampLe, formerly purchasing agent for the 
Budd Wheel Co., Philadelphia, Pa., is now affiliated with 
William L. Battersby in the selling organization of Batters- 
by & Sample with office and display space at the Bourse, 
in the Machinery Exhibition and Sales Department, Phil- 
adelphia. 


L. B. Nourige, formerly connected with the Pittsburg office 
of Manning, Maxwell & Moore, is now associated with the 
Thomas Spacing Machine Co., and will have charge of sales 
in the Pittsburg territory of Thomas tools for bridge and 
structural shops, shipyards, steel car works, boiler shops, 
tank shops, railroad shops, etc. 


HrrMan Voces, Jr., formerly president of the Webster & 
Perks Tool Co., Springfield, Ohio, with which company he 
was connected in various capacities for more than twenty- 
five years, has become affiliated with the Imperial Drop Forge 
Co., manufacturer of drop-forgings, Indianapolis, Ind., and 
is now secretary and general manager of this company. 

JouHn P. Brown, for the past three years engaged in re- 
habilitation work with the Philadelphia Power Plant En- 
gineering School in the capacity of instructor in charge of 
the departments of machine shop practice and tool making, 
terminated his connection with that organization on May 31, 
and is now general manager of the Ace Hardware Mfg. Cor- 
poration, 1514 No. Park Ave., Philadelphia, Pa. 


Oscar ERICSSON, who since 1919 has represented several 
well-known American machine tool builders in the Scandi- 
navian countries and eastern Hurope, has terminated his 
arrangements with these firms on account of the extreme 
industrial depression in that part of Europe, and is now in 
the United States, having come here. with a view to making 
connections with some machine building firm in a selling 
capacity. 

Harry CoLLInson has been appointed district sales man- 
ager of the Carborundum Co., in charge of the Milwaukee 
office and warehouse, succeeding J. H. Jackson. Mr. Collin- 
son was previously sales representative of the company in 
the province of Ontario, Canada. He will be succeeded in 
this position by C. E. Bowman, formerly connected with the 
sales department of Norman MacDonald, who has the agency 
for Carborundum products in Toronto. 


ALLEN B. Corrman, formerly sales engineer for the Crouse- 
Hinds Co., has become manager of the Philadelphia district 
for the Reliance Electric & Engineering Co., 1056 Ivanhoe 
Rd., Cleveland, Ohio, manufacturer of electric motors. Pre- 
vious to his association with the Crouse-Hinds Co., Mr. 
Coffman was assistant electrical engineer for the Philadel- 
phia and Reading Railroad for approximately four years. 
He will be located in the Reliance Electric & Engineering 
Co.’s office in the Perry Bldg., 16th and Chestnut Sts., Phila- 
delphia, Pa. 

E. J. Bryant has been placed in charge of the gage depart- 
ment of the Greenfield Tap & Die Corporation, Greenfield, 
Mass. Mr. Bryant has had over twenty years experience in 
the small tool industry—especially in the manufacture and 
use of gages; he has formerly been connected with the Taft- 
Peirce Mfg. Co., Woonsocket, R. I., and the Brown & Sharpe 
Mfg. Co., Providence, R. I. He is a member of the American 
Society of Mechanical Engineers and also a member of that 
society’s committee on plain limit gages for general engin- 
eering work. 

F., ARCHER THOMPSON will represent the Bullard Machine 
Tool Co., of Bridgeport, Conn., in the Detroit territory. He 
will serve the company in both a sales and engineering 
capacity. Mr. Thompson is located in the Majestic Bldg., 
with the Motch & Merryweather Machinery Co., the official 
representative of the Bullard Machine Tool Co. in Detroit. 
He has been connected with the Bullard company for sev- 
eral years at the Bridgeport plant, in the manufacturing 
and service departments, and previous to his present ap- 
pointment held the position of chief of the equipment: 
department. 

* * * 


The Bureau of Mines of the Department of the Interior, 
Washington, D. C., has issued a bulletin (No. 217), relating 
to powdered or pulverized coal. The advantages of pulver- 
ized coal are clearly set forth, and manufacturers who oper- 
ate large coal-fired furnaces will find much of value in this 
bulletin, because, through the use of powdered coal, consid- 
erable economies are possible in large power plants. 
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OBITUARIES 


CHARLES E. SHELDON 


Charles E.-Sheldon, chairman of the board of directors of 
the Whitman & Barnes Mfg. Co., Akron, Ohio, died in his 
home in Akron on April 30, after a month’s illness, aged 
seventy-three years. Mr. Sheldon was born in Fitchburg, 
Mass., April 14, 1850. After leaving school, he went to work 
for the Whitman & 
Miles Mfg. Co., Fitch- 
burg, in 1867. This 
company was later 
consolidated with 
other plants and the 
name was changed to 
Whitman & Barnes 
Mfg. Co. In 1872, Mr. 
Sheldon was made su- 
perintendent of the 
Fitchburg works, and 
in the fall of 1877 he 
-was sent to Akron to 
take charge of the 
works there. 

He became a direc- 
tor of the company in 
1880, and was made 
treasurer in 1889. In 
1891 he was elected 
general manager, and 


and general manager. 
In 1902 he was elect- 
ed president and 
served in that ca- 
pacity until 1915, 
when he retired, and was elected chairman of the board of 
directors. He held the record for continuous service with the 
company of nearly fifty-six years. He is survived by his 
widow, a daughter, and three grandchildren. 

Mr. Sheldon never lost that intimate personal contact with 
the men in his employ that was at the bottom of the friendly 
understanding in the industries in the early days, nor was 
he ever too busy with his life work to give thought to the 
welfare of his city and his country; and the encouragement 
he gave to many efforts contributing to the upbuilding of his 
home city will be long remembered. 


FRANK E. WING 


Frank E. Wing, treasurer of the L. S. Starrett Co., Athol, 
Mass., died at his home in that city on May 138, after a long 
illness, at the age of fifty-seven years. Mr. Wing was born 
in Conway, Mass., and attended the public schools of Con- 
way and later the Smith Academy at Hatfield, Mass., from 
which he graduated in 1882. In the fall of that year he 
entered Yale University, graduating with the degree of B. A. 
in 1886. : 

He came to Athol in 1887, and was employed by the late 
L. S. Starrett. At that time Mr. Wing was ‘the entire office 
force of the Starrett shop, being both bookkeeper and ship- 
ping cerk, and attending to all the correspondence. When 
the L. S. Starrett Co. was incorporated in 1900 he was made 
clerk and a director, and in 1912 he was made treasurer, all 
of which offices he held until his death. He was intimately 
connected with the Starrett business throughout its develop- 
ment and expansion from a one-room shop in leased quarters 
to the large Starrett plant of today. ; 

Mr. Wing was a trustee of the Athol Savings Bank, a 
member and clerk of the Second Unitarian Society in Athol, 
and for a number of years chairman of the Athol School 
Committee, and also a library trustee. He belonged to sev- 
eral fraternal orders. In politics he was a republican. He 
was married in Athol in 1892 to Miss Edith Mary Smith, 
who survives him, as does also a son, Donald Goddard Wing, 
now a freshman at Yale. 


PETER WEBER, president and general manager of the Sloan 
& Chace Mfg. Co., Ltd., Newark, N. J., died Wednesday, 
May 9, at the age of sixty-three. Mr. Weber was born in 
Germany in 1860, and started to learn the machinists’ trade 
when he was fourteen years old. Two years later he came 
to the United States alone, landing July 4, 1876. During the 
next eight years he was employed in a number of machine 
shops, until in 1884 he entered the employ of Mr. Edison, 
who was then located at Gerk St., New York City. When 
the Edison General Electric Co. acquired the old Jones car 
shops at Schenectady in 1887, he was transferred to that 
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plant, where he worked successively as machinist, toolmaker, 
inspector, assistant tool-room foreman, foreman, and assist- 
ant to the general superintendent. In 1896 he became gen- 
eral superintendent, which position he retained until 1899, 
when he became connected with Mr. Edison at his West 
Orange, N. J., plant. Here he remained until the end of 
1912, when he acquired the Sloan & Chace Mfg. Co., Ltd., 
of Newark, N. J., remaining president and general manager 
of that concern until his death. Mr. Weber’s relations with 
Mr. Edison during the entire time that they were associated 
were always very friendly, and their business association 
was terminated only because Mr. Weber acquired his own 
business which required his full attention. 


Dr. Hans GoLpscumint, inventor of the thermit process 
for welding iron and steel, died suddenly in Baden-Baden, 
Germany, on May 20, following a paralytic stroke. Dr. 
Goldschmidt was born in Berlin on January 18, 1861. After - 
finishing his elementary education, he specialized in chem- 
istry, physics, and natural sciences in general at several 
universities in Germany, receiving the degree of Ph.D. from 
the University of Heidelberg in 1886. In 1887 he entered 
the firm of T. Goldschmidt, Essen Ruhr, in partnership 
with his brother, Dr. Karl Goldschmidt. Under their joint 
guidance the firm grew to international importance with 
agencies and allied companies throughout the world. 

Dr. Goldschmidt’s most important invention was the 
thermit process, which is now used all over the world for 
welding iron and steel sections and for producing metals 
and alloys of high purity. He was president of the Gold- 
schmidt Thermit Co., now known as the Metal & Thermit 
Corporation, during the period from 1904 to 1916. 


L. ‘O. Koven, senior partner in the firm of L. O. Koven 
& Brother, Jersey City, N. J., and vice-president and treas- 
urer of the Hoevel Mfg. Corporation, died May 17, in his 
sixty-third year. 


ARNOLD TURNER, treasurer and manager of the Turner 
Machine Co., Danbury, Conn., died on May 12. 


THE AUTOMOTIVE INDUSTRY 


The automotive industry, within the space of its short 
manufacturing career, has advanced until it is today third 
among the industries of the United States in value of annual 
output, affording employment each year to about 2,430,000 
persons who earn their wage either in the output of the 


ear itself or in producing the materials that go into it. 


About 600,000 are engaged in the industry itself. Today 
there are in round numbers, 10,500,000 passenger cars in 
the United States, or one to every ten persons in the coun- 
try. The total world registration is but 12,500,000, so that 
it appears that 83 per cent of the cars now in use are in 
this country. Of this total approximately 87 per cent are of 
American manufacture. Hach day finds some new place for 
the motor vehicle. 

This development has brought in its wake new questions, 
or rather old questions demanding new answers. The ad- 
vance in ten years from 600,000 to 10,500,000 cars brings new 
requirements in methods, whether they be legislative, indus- 
trial or financial in nature. Only trained men can give us 
the key to their solution. The motor vehicle has become a 
major unit in transportation, requiring minds of varied 
training in such fields as civil, chemical, mechanical, 
metallurgical, and electrical engineering, economics, business 
administration and finance, research in physical and com- 
mercial lines and many other branches, including public 
service.—C. C. Hanch in the Journal of the Society of Auto- 


motive Hngineers. 
* * * 


The American Engineering Standards Committee, 29 W. 
39th St., New York City, has had eight additional sets of 
specifications for metals submitted to it by the American 
Society for Testing Materials. These specifications cover 
manganese bronze ingots for sand casting; so-called ‘“Gov- 
ernment bronze” or gunmetal; brass forging rod; free-cut- 
ting brass rod for use in screw machines; naval brass rod 
for structural purposes; brass ingot metal for sand cast- 
ings; soft solder; and “high” sheet brass. 
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means faster production on Screw Machine Work 


200 pages of Screw Ma- 
chine Facts with a whole 
section on Wire Feed 
Screw Machines—a book 
worth having. Sent to any 
address on request. Write 
today asking for Screw 


Machine Catalog No. 23-G. 


On Wire Feed Screw Machines ease of control is 
essential for rapid production. The controls on 
the Brown & Sharpe Nos. 4 and 6 Machines are 
arranged with one object in view—operating con- 
venience. From his position in front of the ma- 
chine the operator can handle the turret slide and 
its automatic feed with his right hand; with his 
left hand he can easily reach the three levers on the 
headstock: first, the single lever for opening and 
closing the chuck and feeding the stock; second, 
the speed change lever; and third, the back gear 
lever. In front of him is the cross slide with its 
controls. 


This handy arrangement of the levers and controls 
reduces operating fatigue and makes possible a 
high rate of production on long runs. Brown & 
Sharpe Wire Feed Screw Machines will help speed 


up your production. 


BROWN & SHARPE MEG. Co. 
Providence, R.I., U.S.A. 


ROWN (of GHARPE MACH INES 


for Production 
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Rex Micrometer No. 59 is 
one of a complete line of 
24 Brown & Sharpe Mi- 
crometers. These Microm- 
eters are regularly fur- 
nished with a Clamp Ring 
which clamps the spindle 
and preserves the setting. 
Supply your tool cribs 
with these reliable tools. 


Put BROWN & SHARPE TOOLS 


in the hands of your machinists 


For the Screw Machine Operator working on 
pieces held to close limits a good micrometer 
is a necessity. On second operation work 
where it is important that partly finished pieces 
be properly completed, frequent measure- 
ments with an accurate micrometer are often 
essential. Brown & Sharpe Rex Micrometers 
are ideal tools for screw machine work— 
strong, light, accurate, with clean-cut gradu- 
ations that are easy to read. An adequate sup- 
ply of these accurate, dependable Rex Mi- 
crometers in your tool cribs will help maintain 
uniform accuracy on your serew machine 


work. The New Tools described 
in this booklet are helps 
toward better workman- 
ship. Write for this “New 


BROWN & SHARPE MFG. Co. Sa arall Tosi 
Catalog also, ask for Cata- 


Providence, R.I., U.S.A. flow Nevis: 
BROWN € SHARPE ‘TOOLS 
for Accurate Work 
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TRADE NOTES 


Ex-ceLL-o Toot & Mre. Co., Detroit, Mich., is located, since 
May 12, at 1469 E. Grand Boulevard, Detroit. 


Crrm J. Baru & Co., machinery dealers of Cleveland, Ohio, 
have moved their offices from 1603 to 1738 St. Clair Ave., 
the offices and warerooms now being under one roof. 


Gipp INSTRUMENT Co., Bay: City, Mich., manufacturer 
of electric welding equipment, has been appointed distributor 
of the General Electric Co.’s arc welding electrodes in the 
middle-western states. 


CoNSOLIDATED MACHINE TooL CorRPORATION OF AMERICA, 17 
B. 42nd St., New York City, has opened a Detroit district 
sales office in the General Motors Building, 3044 Grand Blvd., 
under the management of Roland A. Holmes. 


J. N. Lapointe Co., New London, Conn., manufacturer of 
broaching machines and broaches has appointed Charles A. 
Strelinger Co., Detroit, Mich., exclusive agent in the state of 
Michigan for the company’s line of broaching machines. 


Moutrrue Steet Propucts Co., Beaver Falls, Pa., manufac- 
turer of cold-drawn, milled, and ground specialties, has 
opened a district sales office at 303 White Bldg., Buffalo, 
N. Y., in charge of Charles T. Neale, district sales manager. 


Link-BELT Co., 910 S. Michigan Ave., Chicago, IIl., has 
recently removed its Pittsburg branch office from 1501 Park 
Bldg. to more commodious quarters at 335 Fifth Ave. The 
change was made necessary by the growing volume of 
business. 


TRIPLEX MacHINE Toot CorporaATIon, 50 Church St., New 
York City, has appointed the Herberts Machinery & Supply 
Co., with showrooms in Los Angeles and San Francisco, ex- 
clusive sales agent in the state of California for the Triplex 
combination bench lathe, milling and drilling machine. 


OrcEAR Co., 64 Twenty-seventh St., Milwaukee, Wis., 
manufacturer of variable-speed hydraulic power transmis- 
sions, has appointed the Buffalo Machinery Sales Corpora- 
tion, 881 Hllicott Square, Buffalo, N. Y., as sales repre- 
sentative ior Oilgear products in the western New York 
territory. ; 


Unitep States ELectricaAL Toot Co., Cincinnati, Ohio, has 
recently opened two new district offices, one at 430 N. High 
St., Columbus, Ohio, and the other at 412 First St., National 
Soo Line Bldg., Minneapolis, Minn. E. W. Beeler will be 
manager of the Columbus office, and Thomas H. Caley, man- 
ager of the Minneapolis office. 


WHITMAN & Barnes Mec. Co., Akron, Ohio, manufacturer 
of twist drills and reamers, announces that the company’s 
New York office and store has been removed to 99 Chambers 
St., corner of Church St., one and one-half blocks from its 
former location. The new quarters will afford increased 
facilities for carrying larger stocks of drills and reamers. 


Bripceport Brass Co., Bridgeport, Conn., has removed 
its New York offices from the Woolworth Building to the 
Pershing Square Building on Park Ave. between 41st and 
42nd Sts. F. Morton Clark has been made district sales 
manager, and Arthur J. Nelson has been made sales man- 
ager of the Fabricating Division at the main office in 
Bridgeport. 


TrIuMPH Eectric Co., Cincinnati, Ohio, has removed its 
New York office to 25 Church St., where a representative 
stock of Triumph type TR motors, as well as squirrel cage, 
slip ring and direct-current motors, in sizes from 1 to 200 
horsepower, will be carried. A similar stock is also carried 
in the Philadelphia office. G. F. Adams is in charge of the 
New York office. 


PRECISION & THREAD GRINDER Mfc. Co., 1 S. 21st St., Phila- 
delphia, Pa., manufacturer of multi-graduated precision grind- 
ers, precision thread lead variators, lathe spacing attach- 
ments and “‘cold-set” diamond tools, announces that the price 
of the 1923 model precision grinder has been reduced 20 per 
cent. This reduction is made possible by increased produc- 
tion, better manufacturing facilities, and simplified design. 


RoLLwAY BEARING Co., Inc., Syracuse, N. Y., is the new 
name under which the RamwaAy ROLLER BEARING Co..of the 
same city is now known. The new name has been adopted 
because a continually increasing volume of the company’s 
products is being used in the industrial field, and because 
the bearings made by the company have been advertised 
and marketed for, the last fourteen years under the trade 
name “Rollway.” 

McCavuLey MetTat Propucts Co., Inc., Buffalo, N. Y., has 
recently taken over a factory at 41-45 Letchworth St., in 
that city, for the manufacture of the company’s line of 
bicycle accessories, and light and medium sheet metal parts 
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on a contract basis. A complete plating and enameling de- 
partment makes it possible to furnish any finish desired. 
H. J. McCauley is president, and Frank E. Denley of Wheel- 
ing, W. Va., will soon join the corporation as factory man- 
ager. 


Rockrorp MitLInc MAcHINE Co., Rockford, Ill., has taken 
over the manufacture of the Cadillac line of single- and 
double-end centering and drilling machines, as well as the 
Cadillac bench centers, formerly manufactured and sold by 
the Cadillac Machinery Co., Detroit, Mich. In addition to 
building a complete line of standard machines, the design 
of which it is planned to improve, the company will be in a 
position to build: spectal machines and attachments for drill- 
ing and centering work. 


SKINNER CHUucK Co., New Britain, Conn., has bought from 
the PropuctTion Toot EquipMENT Co. of Bridgeport, all the 
dies, patterns, fixtures, machinery, etc., for the production 
of the Ketchum vise, which is adapted for use on milling 
and drilling machines. The Skinner Chuck Co. plans to 
develop a complete line of milling machine vises with and 
without swivel bases. The vises will be adapted for a wide 
range of work—from large milling machine operations to 
small tool-room operations or special production work. 


StoveL & BRINKERHOFF, engineers and constructors, 136 
Liberty St., New York City, announce the addition of H. M. 
Van Gelder as a partner in their firm, and a change of name 
from Stovel & Brinkerhoff to Stovett, BrRINKERHOFF & VAN 
GELDER. Mr. Van Gelder, a member of the American Insti- 
tute of Electrical Hngineers, has had over twenty years’ ex- 
perience in electrical engineering and construction. He was 
formerly electrical engineer and managing engineer of West- 
inghouse, Church, Kerr & Co., and recently project engineer 
on railroad electrification work with Gibbs & Hill. 


BATTERSBY & SAMPLE, dealers in high-production tools and 
machinery, Philadelphia, Pa., have recently taken display 
and office space at the Machinery Exhibition and Sales 
Department of the Bourse. They are exclusive representa- 
tives of Goddard & Goddard Co., Detroit, Mich., manufacturer 
of milling cutters; Chapin-Skelton Corporation, Syracuse, 
N. Y., manufacturer of taper reamers; Cogsdill Mfg. Co., 
Detroit, manufacturer of center drills; Logansport Machine 
Co., Logansport, Ind., manufacturer of air chucks; Porter- 
Cable Machine Co., manufacturer of production and engine 
lathes. A complete line of the tools and machinery that 
they represent will be displayed. 


Riverr LatHE & GrRiInpER Co., Brighton, Boston, Mass., 
which has been in receivership since March, 1922, was sold 
by the receiver on April 14, 1923, the purchase including 
the entire plant; equipment, and business of the company. 
The purchaser is the Creditor’s Protective Committee, by 
whom the company has been reorganized under the name 
of Rivett LATHE & GRINDER CuRPORATION. Sufficient new 
capital has been subscribed to put the company on a suit- 
able’ financial basis. The present management, under the 
direction of T. S. Ross as president and general manager, 
will operate the plant and continue the business, producing 
the same lines of machinery as in the past. 


WESTINGHOUSE ELrectric & Mre. Co., Hast Pittsburg, Pa., 
announces the following changes in personnel: Graeme 
Ross has been appointed manager of the Kansas City office 
to succeed F. .S. Rossman; E. L. Doty, district service 
manager of the Buffalo branch office, has been made en- 


gineering assistant, service department, with headquarters . 


in East Pittsburg, and J. A. Atkinson has been appointed 
Buffalo service manager; C. W. Jones, has become general 
foreman of the controller department, and C. A. Fike 
general foreman of the coils and insulation department at 
the Hast Pittsburg Works; J. H. Hartman has been ap- 
pointed general foreman of the storekeeping department, 
and W. S. Oswald general foreman of the railway motor 
department at the East Pittsburg works. i 


E. W. Briss Co., Brooklyn, N. Y., manufacturer of pressed- 
metal machinery, automatic can machinery, dies, and spe- 
cial machinery, has recently moved its sales and executive 
offices to the South Brooklyn plant of the company, which 
is located at the foot of 58rd St. This plant comprises a 
group of seventeen buildings, covering a ground area of 
eighteen acres, and has a total floor area of twenty-one 
acres. It is about a half mile long. During the war, many 
large additions were made to the plant to meet war re- 
quirements until it reached its present proportions. At the 
termination of hostilities, there was available.a consider- 
able amount of space and equipment, so the company de- 
termined to consolidate its two Brooklyn plants, and ac- 
cordingly has moved practically all the machine equipment 
from the Adams St. plant to the South Brooklyn plant. 
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CINCINNATI MILLERS 


CINCINNATI No. 4 VERTICAL 


- DIE SINKING 


Complete control from one posi- | 


tion enables the operator to 
handle heavy dies with ease. 


The convenient location of the 
power feed control levers (cross, 
vertical and longitudinal) en- 
courages the operator to use the 
power feeds for roughing out the 
die. The right feed for any given 
cut is obtained through the 


movement of a single lever, with- 
out changing position. 


An auxiliary handwheel at the 
front of the saddle for the longi- 
tudinal table feed, is convenient 
when hand profiling. 


And the spindle head can be in- 
stantly adjusted vertically. 


For the long table adjustments 
the power quick traverse is used. 


Have our Specialist make a study of your work 


THE CINCINNATI MILLING MACHINE CoO., Cincinnati, Ohio 
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COMING EVENTS 


June 7-9—Meeting of the Taylor Society at 
Hotel Onondaga, Syracuse, N. Y. 


June 11-14—Annual meeting of the Hlectric 
Power Club in Hot Springs, Va.; headquarters, 
Hotel Homestead. Wxecutive secretary, S. N. 
Clarkson, Kirby Bldg., Cleveland, Ohio. 

June 14-15—DHastern sectional meeting of the 
American Society for Steel Treating in Bethlehem, 
Pa. National secretary, W. H. Hisenman. Hotel 
reservations made through George ©. Lilly, super- 
intendent of heat-treatment, Bethlehem Steel Co., 
Bethlehem, Pa, 


June 14-16—Fourth annual conference of the 


National Association of Office Managers at De- 
troit. G. S. Childs, Alexander Hamilton Insti- 
tute, 18 Astor Place, New York City, secretary. 


June 19-23—Summer meeting of the Society of 
Automotive Engineers at Spring Lake, N. J. Sec- 
retary, Coker F. Clarkson, 29 W. 39th St., New 
York City. 

June 25-29—Annual convention of the American 
Institute of Blectrical Engineers at Swampscott, 
Mass. For further information, address the 
secretary’s office, 29 W. 39th St., New York City. 


June 25.30—Twenty-sixth annual meeting of 
the American Society for Testing Materials in 
Atlantic City, N. J.; headquarters, Chalfonte- 
Haddon Hall Hotel. ©. L. Warwick, 1815 Spruce 
St., Philadelphia, Pa., secretary. 

August 20-30—Meeting of the American Insti- 
tute of Mining and Metallurgical Engineers at 
Quebec, Canada. Secretary, F. F. Sharpless, 29 W. 
89th St., New York City. 

September 17-22—Ninth national exposition of 
chemical industries, in the Grand Central Pal- 
ace, New York City. For further information 
address National Exposition of Chemical Indus- 
tries, Grand Central Palace, New York. 

September 24-28—Meeting of the Association of 
Tron and Steel Blectrical Engineers at Buffalo, 
N. Y., in conjunction with the Iron and Steel 
Exposition held in the Buffalo Auditorium. Fur- 
ther information may be obtained from the Asso- 
ciation of Iron and Steel Hlectrical Engineers, 
Empire Building, Pittsburg, Pa. 

October 8-12—-Annual convention of the Ameri- 
can Society for Steel Treating to be held in 
Pittsburg, Pa., in. connection with an _ inter- 
national steel exposition. W. H. Wisenman, 4600 
Prospect Ave., Cleveland, Ohio, national secretary. 

October 25-26—Production meeting of the So- 


ciety of Automotive Engineers at Cleveland, Ohio. 
Further information may be obtained from the 


society’s headquarters, 29 W. 39th St., New York 
City. 
SOCIETIES, SCHOOLS AND 
COLLEGES 
University of Missouri, Rolla, Mo. Catalogue 


1922-1923 of the School of Mines and Metallurgy 
containing the calendar, curricula, and other in- 
formation. 

Hebrew Technical Institute, Stuyvesant and E. 
9th Sts., New York City. Catalogue for 1923, 
coutaining' calendar, outlines of courses, require- 
ments for admission, etc. 


NEW BOOKS AND PAMPHLETS 


Construction and Operation of a Two-circuit Radio 
Receiving Equipment with Crystal Detector. 14 
pages, 7 by 10 inches. Published by the Depart- 
ment of Commerce, Washington, D. C., as Cir- 
cular No. 121 of the Bureau of Standards. 
Price 5 cents. 

Auxiliary Condensers and Loading Coil Used with 
Simple Homemade Radio Receiving Outfits, 19 


pages, 7 by 10 inches. Published by the De- 
partment of Commerce, Washington, D. C., 
as Circular No, 137 of the Bureau of Stand- 


ards. Price, 10 cents. 


An Investigation of the Properties of Chilled Iron 
Car Wheels—Part III, By J. M. Snodgrass and 
F. H. Guldner, 100 pages, 6 by Q inches. 
Published by the University of Illinois, Urbana, 
Ill., as Bulletin No. 185 of the Engineering Ex- 
periment Station. Price, 50 cents. 


Lathe Breakdown Tests of Some Modern High- 
speed Tool Steels. By H. J. French and Jerome 
Strauss. 48 pages, 7 by 10 inches, Published by 
the Department of Commerce, Washington, 
D. C., as Technologie Paper No, 228 of the 
Bureau of Standards. Price, 15 cents. 


Tables for the Calculation of the Inductance of 
Circular Coils of Rectangular Cross-section. By 
Frederick W. Grover. 35 pages, 7 by 10 inches. 
Published by the Department of Commerce, 
Washington, D. C., as Scientific Paper No. 455 
of the Bureau of Standards. Price, 10 cents. 

~ Properties: of Electrical Insulating Materials of 

the Laminated Phenol-Methylene Type. By J. H. 

Dellinger and J. L. Preston. 125 pages, 7 by 

10 inches. Published -by the Department of 

Commerce, Washington, D. ©., as Technologic 

Paper No. 216 of the Bureau of Standards. 

Price, 30 cents. 
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Pulling Together. By John T. Broderick. 167 


pages, 5 by 7% inches. Published by Robson 
& Adee, Schenectady, N. Y. Price, $2. 
This is the sixth edition of a book dealing 


with human relations in industry, 
particular, the plan of employe representation. 
The book is written in the form of a conversa- 
tion between a salesman and a manufacturer of 
broad vision, who describes the success of the 
plan in his own plant. It should be of interest 
to managers who seek light on industrial democ- 
racy as a means of reducing friction between 
employers and employes. The new feature of 
this edition is a short sequel entitled ‘‘Untouched 
Wealth,’’ which contains further thoughts on the 
matter of obtaining cooperation between capital 


discussing, in 


end labor through understanding and mutuality 

of interest. 

The Mechanisms of Machine Tools. By Thomas 
R. Shaw. 351 pages, 9 by 11 inches; 433 
illustrations. Published by the Oxford Uni- 
versity Press, American Branch, New York 
City. Price, $14. . 


The author of this book has endeavored to place 
on record the essential principles embodied in 
machine tool design. He has collected this in- 
formation from many sources including the trans- 
actions of engineering societies and the technical 
journals in the machine tool field. The illus- 
trations are mainly line engravings, showing quite 
clearly the details of the design being described. 
A list of the chapter heads will furnish a com- 
prehensive idea of the contents of the book: 
Evolution, Types, and Functions of Machine Tools; 
Materials _ of Construction: Gearing; Design of 
Framework; Sliding? Bearings; Bearings for Shafts 
and Spindles; Transmission of Power; Reverse 
Motions; Hand and Automatic Control: Chuck- 
ing Devices; Trip, Indexing, and Locking Devices. 


Synthetic Resins and Their Plastics. By Carle- 
ton Ellis” 514 pages, 6 by 9 inches. Published 
by the Chemical Catalog Co., Inc., 19 E. 24th 
St., New York’ City. Price, $6. 

This book has been written for the «purpose of 


"placing before the chemist extensive “data on a 


great variety of” ‘synthetic products of a_ resin- 
ous Character, which may lend themselves to 
substitution in various places where natural 
resins are now used. The industrial application 
of synthetic resins has been considered in de- 
tail. The section of the book which is of par- 
ticular interest to the machine-building field is 
that dealing with equipment for molding plastic 
compositions, and methods of molding. The 
chapter on molds and molding equipment de- 
scribes various types of molds in detail, methods 
of heating molds, materials used, correct and 
incorrect designs of molds, shrinkage allowance, 
fabrication. of molds, and repairs and main- 
tenance. Considerable space is given to a de- 
seription of different types of presses employed 
for plastic molding, all of which are illustrated. 


Accurate Tool Work. C. L. Goodrich and F, A. 


Stanley, 300 pages, 6 by 9 inches. Published 
by the McGraw-Hill Book Co., Ine., 370 
Seventh Ave., New York City. Price, $3. 


This is the second edition of a book dealing 
with the principles of toolmaking and applications 
of the important processes and methods 
of precision work. It takes up the construction 
of jigs, fixtures, and other special tools for in- 
suring interchangeability of product, explaining 
how the holes in a jig can be accurately located 
and bored, and describing examples of jig work. 
The use of master plates, buttons, disks, size- 
blocks, sine bars, etc., has been treated at 
length, together with the processes of making 
master plates for various purposes, the use of 
test indicators, accurate gages, the microscope, 
and other appliances. Considerable space hag 
been devoted to ways and means of dealing with 
angular and taper work. Bight chapters deal 
with the subject of gage design and construc- 
tion, covering methods of making plugs and rings, 
ring thread gages, flat gages, snap gages, gages 
for automobile parts, and essential devices used 
by the toolmaker on this class of work. 


The Study of Electricity by the Deductive Method, 


By George Ira Alden. 110 pages, 4% by 
71% inches. Published by the Commonwealth 
Press, Worcester, Mass, 


This book presents the subject of electricity to 
the student by the deductive method. The method 
is based on the analogy of an endless flexible 
shaft revolving about its geometric axis, and an 
attempt has been made to extend the analogy to 
the solution of all problems of electric transmis- 
sion of energy by both direct and alternating 
current. The first chapter contains a discussion 
of the essential facts concerning magnetism, This 
‘s followed by chapters on mechanics; statement 
and application of analogy and working hypothe- 
sis; application of analogy to the generator; in- 
duction; combination of out-of-phase torques; the 
condenser; and measuring’ instruments. As a 
help to the student a brief paragraph is placed 
at the beginning of each chapter which indicates 
the trend of thought that will be followed. The 
last chapter contains a group of problems illus- 
trating some types of circuits. A discussion of 
certain points which for the sake of clearness 
have been inserted. in the text without com- 
ment, is given in the form of an appendix. 
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The Engineering Index—1922. 675 pages, 6% by 
914 inches. Published by the American Society 
of Mechanical Engineers, 29 W. 39th St., New 
York City. Price, $6. 

This is the twenty-first volume of the En- 
gineering Index and the fourth one to be issued 
by the American Society of Mechanical Engin. 
eers. In its compilation a review has been made 
of about 1300 periodicals, reports and other pub- 
lieations regularly received during the year by 
the Engineering Society’s Library, and from over 
600 of these the articles to be indexed have been 
selected. These represent not only publications 
printed in the United States but also periodicals 
printed in foreign countries; thus, it is safe to 
say that the Index completely covers all the im- 
portant technical articles appearing during the 
year 1922. In this edition the items have been 
made unusually concise, because it is believed 
that the value of the Index increases with the 
number of references it contains. The volume in- 


. ¢ludes not only the 1922 periodicals, but also 1921 


publications which came in too late to be in- 
cluded in the 1921 Index. The classification and 
the system of cross-indexing have been perfected. 
The Index is classified by subjects arranged alpha- 
betically, 


Tool Engineering—Turning, Boring, and Grinding. 
_ By Albert A. Dowd and Frank W. Curtis. 
340 pages 6 by 9 inches; 216 illustrations. 
Published by the MeGraw-Hill Book Co., Inc., 
870 Seventh. Ave., New York. Price, $3.50. 
This is the second volume of a series of three 
books covering the science of tool engineering. 
The present book deals with important factors 
affecting the design of tools and fixtures for 
turning, boring, and grinding operations. It gives 
the reasons why certain methods are better than 
others, as well as many graphic examples illus- 
trating’ the use of the principles outlined. The 
jirst volume covered the subject of tool engineer- 
ing as applied to the design of jigs and fixtures, 
and the third volume will deal with the design 
of punches, dies, and gages used in production 
work. The material is divided into sixteen chap- 
ters, headed as follows: Consideration of Turret 
and Engine Lathe Tooling; Design of Chuck Jaws; 
Second Operation Work; Design of Special Fix- 
tures; Inside Holding Methods; Turning Tools for 
Turret Lathes; Boring Tools; Facing Tools; Re- 
cessing Tools; Reamers and Floating Holders; 
Cross-slide Tools; Attachments for Turret Lathes; 
Lay-out Work; Vertical Lathes, Vertical Ma- 
chines, and Boring Mills; Tapered and Curved 
Surfaces; and Fixtures for Grinding. 


Problems in Machine Design. By 0. A. Leut- 
wiler. 140 pages, 6 by 9 inches; illustrated. 
Published by the McGraw-Hill Book Co., Inc., 
New York City. Price, $1.50. 

The purpose of the author, in preparing this 
book, has been to present a series of isolated 
problems covering the various parts of the sub- 
ject of machine design. Practically all of the 
problems have been taken directly from existing 
machines. The majority of the problems in Sec- 
tions I to XV deal with simple isolated machine 
parts. Section XV includes problems, in the 
solution of which the student makes a complete 
force and stress analysis of all the elements used 
in the machine, Problems taking up the design 
of simple machines are given in Section XVI. 
Section XVII contains a number of tables of use 
in connection with design work. An idea of the 
problems covered will be obtained from the fol- 
lowing list of contents: Stresses and Strains in 
Machine Parts; Riveted Connections; Bolts and 
Screws; Cotter and Pin Connections; Cylinders, 
Plates and Springs; Belting; Rope Transmission; 
Chain Transmission; Friction Transmission; Spur 
Gearing; Bevel and Screw Gearing; Couplings and 
Clutches; Brakes; Shafting and Bearings; General 
Problems; Design Problems; and Tables. 
Financial Incentives for Employes and Executives, 

Compiled and edited by Daniel Bloomfield. 
Published in two volumes, containing 325 
pages and 407 pages, 5 by 8 inches, respec- 
tively. Published by the H, W. Wilson Co., 
958 University Ave., New York City. Price 
for two volumes, $4.80. 

The widespread interest in all forms of 
financial incentives for employes and executives 
has led to the compilation of a reference book 
describing such incentives in detail. Better sys- 
tems of reward for the effort of employes are 
constantly being devised, and the present work, 
which is published in two volumes, brings to- 
gether,.in convenient form the best of such sys- 
tems, offering suggestions for adaptation to or- 
ganizations of different kinds. The executive will 
find in this compilation ideas gathered from a 
large number of publications and reports, and 
from original investigations covering over 1000 
concerns and plants. The first volume, contain- 
ing Parts I and II, covers types of wage sys- 
tems; piece work; day work and week work; 
and bonus plans of various kinds. The second 
volume, containing Parts III and IV, discusses 
thrift plans; profit-sharing; stock participation 
plans; mutual benefit associations; pension plans, 
incentives in retail stores; compensation of sales- 


men; compensation of office workers; and in- 
ecentives for foremen and executives. The work 
is thoroughly indexed, and in addition, contains 


a bibliography of books relating to this subject. 
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“IDEALS ARE BORN OF VISION” 
The vision was of a machine on which 
two or more holes could be bored parallel 
an exact distance apart. 


THE IDEAL is the 


PRECISION 


Boring, Drilling and 
MILLING MACHINE 


which realizes 
the vision and 
many more de- 
sirable things. 


: Si BORNE Ss mite ed Herbert, Ltd., Coventry. Societe Anonyme Belge, Bured Herber ee Allied Machin 
hh ba er, ove enhagen. __ Shr edie! nia a Stockhol olm. R. S. Stokv fis & Zonen, Rotte rdam ws & Ge 
eh P 


da itonin arte Ib 


91 


840 


NEW CATALOGUES AND 
CIRCULARS 


233 Broadway, New York 
City. Bulletin 30, illustrating and describing 
Roller-Smith ‘‘Triplex’’ ammeter for three-phase 
alternating-current circuits. 


P. F. McDonald & Co., 17 King Terminal, Bos- 
ton 27, Mass. Stock list and catalogue of: a 
comprehensive line of tool steels of well-known 
American and Swedish brands. 


New Departure Mfg. Co., Bristol, Conn. Cir- 
culars’ Nos. 152 FE and 153 FE, illustrating and 
describing electric riveting hammer and drill with 
ball bearings, and bearing nrountings for large 
electric motors. 

Koen Pump Works, 1387 Niagara St., Buffalo, 
N. Y. Oireular illustrating and describing the 
principle of construction of the Niagara rotary 
pump, which is made in two types, with and 
without a base, and in five sizes. 


Clemson Bros., Inc., Middletown, N. Y. Circular 
of Star hacksaws, which are made with hard tem- 
pered and flexible blades. The pamphlet fea- 
tures the Star counter-display rack, which is 
distributed among jobbers to facilitate the sale 
of Star hacksaws. 


Manufacturers’ Brush Co., Cleveland, Ohio: Cir- 
cular illustrating the ‘‘Advance’’ snips, a com- 
bination snip that cuts straight, angles, curves, 
or circles, and that has a leverage that enables 
it to cut twice the thickness of metal ordinarily 
being cut in this way. 

New Jersey Foundry & Machine Co., 90 West 
St., New York City. Catalogue 103, illustrat- 
ing and describing the portable elevator made 
by this concern. These elevators are made in 
both hand power and electric types. Illustrated 
directions for setting up and operating are in- 
eluded. 

Oxweld Acetylene Co., 30 BH. 42nd St., New 
York City. Pamphlet entitled ‘How Welded 
Joints Solved Pipe Line Troubles,”’ containing a 
reprint of a paper read before the International 
Acetylene Association’s convention, which de- 
scribes some experiences in the use of oxy- 
acetylene welded joints in pipe lines. 


New Departure Mfg. Co., Bristol, Conn. Sheets 
for loose-leaf catalogue, descriptive of New De- 
parture ball bearings, which are made in single- 
front wheel, and mag- 


Roller-Smith Co., 


row, double-row, Radax, 
neto types. The catalogue explains the con- 
struction of the different types, and the class 


of work for which each is best adapted. 


S K FIndustries, Inc., 165 Broadway, New 
York Oity. Oatalogue of SKF ball bearing 
hangers and transmission appliances, describing 
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the characteristic features of Skayef self-align- 
ing ball bearing lineshaft equipment, and con- 
taining tables of dimensions and list prices for 
ball bearing hangers, post hangers, pillow blocks, 
and pulleys and clutches. 


Lobbett & Ewing Co., Middleport, N. Y. Book- 
let illustrating and describing the Culma lathe 
milling attachment—a universal work-holder for 
use on all metal-cutting machines, whether 
lathes, drilling machines, shapers, milling ma- 
chines, vertical or horizontal boring machines, 
or surface grinders. It can be used in connec- 


tion with any of these machines by simply 
fastening it with two bolts. 

Wagner Electric Corporation, St. Louis, Mo. 
Bulletin 182, on the ‘‘Pow-R-full’ motor, 


containing a description of the features of con- 
struction and operation of this new Wagner 
motor. The basic idea in the design of this 
motor was to produce a motor that would de- 
velop greater relative capacity and longer life 
because of the provision of efficient means for 
moving an adequate volume of air through the 
motor. 


Simonds Saw & Steel Co., Fitchburg, Mass. 
Catalogue covering the line of files made by this 
company. The different types of files and their 
uses are described, and terms used in connection 
with them are defined. Full size illustrations of 
the various kinds are included. The dimensions 
and list prices for the different types are ar- 
ranged in convenient tabular form. <A copy: of 
this catalogue will be sent upon request to large 
file users. 


Abrasive Co., Philadelphia, Pa. Catalogue de- 
scriptive of the grinding wheels manufactured 
by this company, which are made in two gen- 
eral classes for grinding materials of high and 
low tensile strength, respectively. The different 
processes of manufacture are described, and tables 
for selecting grain and grade are given, as well 
as list prices for all the different types of 
wheels. Other information relating to speeds 
and testing’ is included. 


Chicago Pulley & Shafting Co., Chicago, Ill. 
Catalogue I, containing 292 pages, 6 by 9 inches, 
covering the complete line of power transmitting 
appliances made by this company. The products 
shown include pulleys, clutches, couplings, sheaves, 
cold-finished steel and shafting, keyseaters, safety 
set-secrews, ball and roller bearing hangers, pillow 


blocks, countershafts. chain, sprocket wheels, 
gears, conveyors, buckets, belting, lacing, tackle 
blocks, ball bearings, ete. 


Hammacher, Schlemmer & Co., 133 Fourth Ave., 
New York City. Booklet entitled ‘‘Seventy-five 
Years of Constant Growth,’’ containing a _ his- 
tory of the growth of the concern from its be- 
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ginning in 1848 to the present year. The book 
is attractively illustrated with drawings showing 
scenes in New York in the early days, and also 
contains photographs of the men who have helped 
to build up the business and are _ responsible 
for its success. 


Reeves Pulley Co., Columbus, Ind. Catalogue 
T-44,' covering the Reeves variable speed trans- 
mission. This catalogue of 52 pages describes in 
considerable detail the design and construction 
of the various types of automatic variable speed 
control, the compact individual drives, and several 
other very interesting new applications of the 
transmission built by the company. In addition, 
the catalogue gives complete horsepower ratings 
and dimensions of all sizes of the company’s 
transmissions. 


Link-Belt Co,, 910 S. Michigan Ave., Chicago, 
Ill. Catalogue 480, on electric hoists and over- 
head cranes. The book is profusely illustrated 
with photographs of actual installations, show- 
ing some of the most recent Link-Belt electric 
applications. Line and wash drawings illustrate 
proper methods of installation and efficient opera- 
tion. 
users in widely divergent fields are described. 
Copies of the book may be obtained from the 
headquarters in Chicago or Philadelphia, or from 
any of the branch offices of the company. 

Watts Bros. Tool Works, Turtle Creek, Pa. 
Catalogue No. 6 illustrating and describing Watts 
patented full floating chucks and drills for drill- 


ing triangular, square, pentagon, hexagon and 
octagon holes in steel, iron, brass, aluminum, 
micarta, bakelite, wood, marble, ete. This float- 


ing chuck, drill and guide plate may be oper- 
ated in an ordinary drilling machine, lathe, hand 
screw machine, or milling machine, the angular 
holes being produced by a rotary motion. The 
eatalogue describes the uses of these tools, and 
gives suggestions as to their care and proper 
application. 

Brown Instrument Co., Philadelphia, Pa. Pam- 
phlet entitled ‘‘The Malleablizing of Iron Cast- 
tings,’’ dealing with the annealing problem in 
the modern malleable foundry. The informa- 
tion presented in this treatise is based on data 


obtained from about forty representative malleable 


plants. A brief history of the making of malle- 
able castings is given, and this is followed by a 
description of the malleable process and a dis- 
eussion of different types -of annealing ovens. 
Different factors of importance in annealing are 
also discussed. The book concludes with 17 pages 
containing reproductions of letters of recommend- 
ation of Brown pyrometers as well as illustra- 
tions showing a few of the applications of this 
equipment in malleable plants, and a list of 
the users, 
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AMERICAN FOUNDRYMEN’S MEETING 


The American Foundrymen’s Association and the Insti- 
tute of Metals Division of the American Institute of Mining 
and Metallurgical Engineers held a joint meeting in Cleve- 
land, April 28 to May 3, in connection with which an ex- 
hibition of foundry appliances was held. The number of 
exhibitors was larger than at any previous exhibit in con- 
nection with the Foundrymen’s meetings, except that held in 
1920. In that year, however, there was a machine tool 
exhibit which could not be included this year on account of 
the limited space. 

The meetings covered sessions on aluminum and aluminum 
alloys; steel foundry practice; industrial education in rela- 
tion to the training of foundry workers; non-ferrous foundry 
practice; electric furnaces and their use in gray iron foun- 
dries; testing methods in sand research; reclamation, con- 
servation, and geological survey work in sand research; 
malleable casting practice; gray iron foundry practice; and 
new developments in the foundry industry. 

-The attendance at the meeting was larger than at any 
previous gathering of the association, the registration being 
approximately 3400. It is stated that a large number of 
orders were placed on the exposition floor, and that both the 
real and prospective business that developed was far greater 
in volume than that which has resulted from any previous 
exhibition in connection with the meeting of the Foundry- 
men’s Association. Among the exhibits, molding machines, 
sandblast equipment, welding equipment, core ovens, and 
material handling equipment occupied an important part. 
For the coming year G. H. Clamer, Ajax Metal Co., Phil- 


‘adelphia, Pa., was elected president; and H. B. Swan, Cadillac 


Motor Co., Detroit, Mich., was elected vice-president. 
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First of a Series of Articles Giving Formulas 


for Determining the Dimensions of the Various Parts 
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/ Long & Allstatter Punch- 
ing and Shearing Machine 
used for Cutting off Piping 


By A. LEWIS JENKINS, Professor of Mechanical Engineering, University ot Cincinnati 


ceptionally good problems for students in machine 
design has been recognized by the instructors in this 
subject of many leading universities. It offers practical 
exercises in the design of bolts, keys, screws, gibs, bear- 
ings, gears, shafts, flywheels, pulleys, belts, clutches, springs, 
counterweights, and link work, and in the analysis of 
stresses in curved cast frames. Furthermore, unlike the lathe 
or most other machine tools the problems met with in de- 
signing the various elements are not duplicated. Hence, the 
design of a punching and shearing machine may be said 
to consist essentially of a series of problems on the design 
of the most commonly used machine elements, all of which 
are combined in the end to form a complete machine 
The action of a punch or shear 
produces complicated stresses in 
the material operated upon. The 
pressure of the punch and the re- 


[eee the punching and shearing machine offers ex- 


The subject matter of this series of articles 


punch or shear would be “cutting”; this would be indefinite 
in terms of the concurring stresses. 

When the punch comes in contact with the material, the 
point enters for some distance, and there is a flow of metal 
into the surrounding portion, increasing the thickness of 
the metal around the hole. This flowing action continues 
until the material is stressed, principally by shear, suffi- 
ciently to produce rupture. A load-depression curve drawn 
by an autographic recorder will be similar to the load-strain 
curve for a specimen under tension in a testing machine: 
It will be an approximately straight line until the material 
begins to fail and will then curve downward. 

The distance that the punch enters the material before 
failure begins is called the “depth of penetration,” and varies 
with the thickness of the plate, 
the cutting angles of the die and 
punch (angle of the knife in a 
shear) and the material. The 


action of the die against the plate 
produce a shear stress, a com- 
pressive stress, and, if there is 
clearance between the punch and 
die, tensile and compressive 
stresses which result from the 
tendency of the plate to bend. 
The presence of the compressive 
and bending stresses renders it 
practically impossible to deter- 
Mine accurately the shearing 
strength of any material by means 
of the ordinary apparatus used in 
making shear tests. Perhaps a 
better name for the action of a 


is based on the proportions of punching and 
shearing machines actually built. Much of 
the material consists of empirical formulas 
derived from data taken from practically 
every make of machine built in this country. 
‘The necessary information was obtained 
from experimental data, by actually measur- 
ing machines in operation, and directly from 
manufacturers. Many proportions previ- 
ously obtained empirically have been put on 
a rational basis by introducing proper con- 
stants in equations, while empirical formulas 
have been derived for many proportions 
that do not permit of rational analyses. 


depth of penetration for soft steel, 
according to Kent, may be found 
by the following formulas: 

For a flat knife, 


(3) 3 (UB ys 
For a 4-degree beveled knife, 
== 0.256 
For an 8-degree beveled knife, 
p=0.16 v #, 
in which p=depth of penetra- 
tion, and t= thickness of plate, 
in inches. Experiments on mild 


steel have shown that the depth 
of penetration may be determined 
by the following formula: 
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0.35t 


t+ 0.4 
The depth of penetration is less with hard than with soft 
materials. However, ordinary structural steel breaks when 
this point is reached, and is easily forced through, whereas 
soft steel or iron offers considerable resistance after the 
depth of penetration has been reached. 


Force Required to Punch Holes and Cut Plates 


The cutting resistance of various grades of structural 
steel, soft iron, boiler and steel plate varies from 40,000 to 
60,000 pounds per square inch. In designing punching and 
shearing machines, a value of from 55,000 to 60,000 pounds 
per square inch is generally used. It is safer to use the 
maximum yalue, and all formulas in this series of articles 
are based on that value. The area of metal cut in punch- 
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Thus, the same machine could be employed for punching 
a hole 24% inches in diameter through 14-inch plate. 

The force required to shear plates with straight knives 
inclined at an angle A with each other may be found by the 
equation 

W = 0.5t? X cot A X 60,000 

An approximate rule for finding the force required to cut 
metal by punching or shearing is: Force = 80 per cent 
of the tensile strength of a bar having a cross-sectional 
area equal to the area of the metal cut. The side thrust 
on a Shearing blade when it is dull and the plate is tipped 
may be taken as equal to 15W, when W equals the fore 
acting normal to the plate. : 

Punch Standards 


Many different punching and shearing tools are used, 
the type depending on the class of work and the machine. 


TABLE OF PUNCH PROPORTIONS* 


¢ = THICKNESS OF PLATE 
d=DIA. OF HOLE 


COUPLING NUT 


a ee Vae + 0.8 
| 


Le 


DIE-HOLDER 
DIE-~BLOCK 


DIAMETER ACROSS FLATS —1.225 X THD. DiA.+0.25 INCH 
LENGTH—2.25E +0.2 INCH. P= FROM 1/16 TO /g INCH 


No. Q 
0 ay 
1 va 
2 ou 
3 ts 
3S da 
4 ts 
| 48 ts 
| 5 3a 
5S sy 
| 6 a 
got 3a 
9 4 
10 yy 
hi y,. 


*Dimension K as given in the table is only for plain punching machines; 


equal to the thread diameter. 


ing a hole equals the circumference of the hole times the 
thickness of the plate. Since the force W, in pounds, re- 
quired to punch a hole equals the area cut multiplied by the 
cutting resistance, 


W = 3.1416 X d X t X 60,000 = 188,500dt 


in which d= diameter of hole and t= thickness of plate, 
as before. 

From this equation it will be seen that the force required 
to punch different sized holes in a given material varies as 
the product of the hole diameter and the thickness of the 
plate. Assuming that it is desired to find the diameter of 
the largest hole that can be punched in 14-inch plate with 
a machine designed to punch up to %-inch holes in 34-inch 
plate, we have 

3 3 9 


dis hee 


4 4 16 
9/16 + % = 9/4 = 2.25 inches 


for combined punching and shearing machines, K should be approximately 


The variations are the results of attempts to obtain rigidity 
and convenience in changing tools, and any one may have 
an advantage over the others that might be considered a 
real merit. The first punches used in machines were made 
with the stems integral. They were expensive to make and 
were uneconomical in the use of material. When a punch 
broke, the steel in the stem was worthless, unless it could 
be drawn and used in another machine. The system of in- 
terchangeable punches led to more economical production 
methods and decreased the cost of maintenance. 

The punch and stem are now made separately and con- 
nected by means of a coupling nut, as shown in the illus- 
tration of the accompanying table. The point on the end 
of the punch is used in adjusting to the proper position the 
centers of the holes to be punched, which have previously 
been laid out and marked by means of a prick-punch. The 
operator places the work in the machine, and by bringing 
the point of the punch sufficiently close to the plate, is able 
to get the prick-mark directly under it. 


‘tions of punches. 
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There are three types of punches; the flat end, the spiral 
end, and the wedge end, the last two being commonly called 
“shearing” punches. Flat punches should always be used 
when the thickness of the plate is greater than two-thirds 
the diameter of the hole. If the thickness is less than one- 
half the hole diameter, much less force is required when a 
shearing punch is used, because the area of metal being 
cut at any time is less than the thickness of the plate times 
the circumference of the hole. Shearing punches are also 
recommended for cases where a large number of holes are 
to be punched close together, because they do not distort 
the plate as much as flat-end punches. When the wedge- 
end punch is used in making nuts and washers, it is pro- 
vided with a removable center which may be changed to 
suit the size of the hole or removed for regrinding. 

There are several standards for punches and dies, and 
these differ greatly. The ones most commonly used are 
the “Standard” and the U. S. standard; however, a number 
of manufacturers have their own standards. The diameter 
of a punched hole is equal to the diameter of the punch, 
but if there is an appreciable 
clearance between the punch 
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standard; however, instead of making a punch of a given 
size equal in length to another size, a bushing called a “dis- 
tance block” is used in connection with the punch to produce 
the desired length. 


Punch Stems and Coupling Nuts 


The punch stem or stock may be made square or round. 
The round type is very satisfactory for punching round 
holes and costs less to make; however, it is not so desirable 
for punching holes that are not round, because it is likely 
to turn in the holder and not permit the punch to clear the 
die. Machines should be fitted with stems suitable for the 
largest punches the machines are designed to use, but as a 
rule the stem is made only slightly larger (to the nearest 
¥g inch) than the diameter of the thread in the coupling 
nut for the size of punch specified. For example, a 
machine for punching 1-inch holes through 1-inch plate 
would use either a No. 3 or a No. 4S punch. The diameter 
of thread for a No. 3 punch is given in the table as 1 13/32 
inches, and so the diameter of stem for this punch would 
probably be 11% inches. 


The diameter of the stem 


and the die, the hole will be 


is a matter of serious con- 


conical. The “size’ of the 
punch usually means the ac- 
tual diameter of the punch or 
the size of hole it will pro- 
duce, but sometimes it corre- 
sponds to the size of rivet 
that is to be used in tke holes 
punched. 

There is no rational method 
of determining the propor- 


sideration. If the slide were 
designed to take a 114-inch 
stem and it should be desired 
to punch a 1%4-inch hole 
through plate % inch thick, 
it would be necessary to con- 
struct a special stem. This 
would suggest that the slide 
in this machine be fitted with 
a 1%-inch stem; however, the 


The pro- 
portions for U. S. standard 
punches which will be con- 
sidered throughout this series 
of articles are given in the 
accompanying _ table. The 
sizes run from 0 to 11. The 
die, punch, and coupling nut 
of a’ given number fit to- 
gether. It will be seen that 


reason for using the 114-inch 
stem is that it would not per- 
mit the use of a punch greater 
than 1 1/16 inches in diam- 
eter, and the press would be 


less likely to be overloaded 
by an operator attempting to 
punch, say, a 14-inch hole 
through 1l-inch plate. Many 
machines have been broken 
by excessive overloads pro- 


each number is intended for 
a range of holes, the only dif- 
ference in the proportions be- 


duced in this way. If this 
‘machine were fitted with a 


ing dimension A; for in- 
stance, a No. 3 punch is in- 
tended for holes from 11/16 
to 1 1/16 inches in diameter. 
Diameter B is made equal to 
the largest value of diameter 4; hence, dimension A for a 
No. 3 punch varies from 11/16 inch to dimension B. 

The punches marked “S” have length D the same as for 
the corresponding number; for example, length D for a No. 
3S punch is the same as for a No. 3 punch. But dimensions 
B and C are the same as for the preceding number (or No. 2 
in this case). The coupling nut for a No. 3S punch fits a 
No. 2 punch and a No. 3 stem. This makes it possible to 
attach a No. 2 punch having a length equal to a No. 3 punch 
to a No. 3 stem. Two stems, Nos. 3 and 5, and four coup- 
ling nuts, Nos. 3, 3S, 5, and 5S, will accommodate punches 
Tanging from 9/32 to 1 9/16 inches in diameter. The seat 
of the punch in the coupling nut is at an angle of 30 degrees 
with the axis of the punch. | 

In the standards of the Cleveland Punch & Shear Works 
Co. punches between 1% and 1 5/16 inches diameter are 214 
inches long, and the same coupling nut can be employed for 
more than one size by using a bushing or reducer that fits 
over the punch and has the effect of increasing diameters B 
and 0. The “Standard” punches may cover a wide range 
by using different couplings, similar to those of the U. S. 


Fig, 1, 


Punching Machine Die-blocks for Rectangular and Circular 
Holders, respectively 


No. 4 stem and a No. 48S 
coupling, it would be equally 
well protected against over- 
load, unless the operator had 
access to a No. 4 coupling. 
It is undoubtedly better to use a No. 4 stem and a No. 8 die 
if the machine is to be in the hands of careful operators, 
and this is often done. 

Dimension K varies with the size of the punch and the 
class of work done on the machine. If the machine is used 
only for punching, the values of K given in the table are 
sufficiently large; but if a given machine is also to be used for 
shearing, the value S must be sufficient to accommodate the 
shearing tools, and in order to span this distance, after the 
die-block and holder have been made sufficiently thick, the 
length of the stem must be increased too. Value S may be 
determined by the empirical formula S=8.25 Wdt + 0.8; and 
by making AK approximately equal to the diameter of the 
thread on the stem, the die-block will usually be of suffi- 
cient thickness. 

The thread on the stem should be about two threads longer 
than the dimension H# given in the table. The length of 
the stem in the holder may be about twice the travel of the 
slide plus 1 inch; or as expressed by the formula, 
2.22 vy dt + 1.6. The total length of the stem should be about 
2.22 Vdt+16+8+4+K, the value of K depending on 
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whether or not the machine is used for shearing, as previ- 
ously explained. 

The couplings are generally spanner or hexagonal nuts. 
The diameter of the thread and the distance that the stem 
enters the nut are given in the table. The plain hole 
through which the punch protrudes is 1/32 inch larger in 
diameter than diameter B of the largest punch for which 
the coupling is to be used. The outside diameter of the 
spanner nut or distance across flats of the hexagonal nut 
may be 1.2250 + 0.25, where O is the diameter of the thread. 
The length of the coupling nut may be made equal to 
2.258 + 0.2. 

Dies, Die-holders and Die-blocks 


There are two common designs of dies, the flat top and 
the bevel top. The flat-top die is made slightly higher at 
the cutting edge than at the periphery to insure contact at 
the cutting edge. This taper may be 1/16 inch for all sizes 
up to and including No. 8. There may be a taper of 1% inch 
on dies Nos. 9, 10, and 11. The bevel-top die has beveled 
serrations running parallel across the top. Dies are marked 
according to the punch size; those 1% inch and under have a 
clearance of 1/32 inch around the punch, while those larger 
than 1/2 inch have 1/16 inch clearance. The dimensions of 
U. S. standard dies are also given in the table. 

Die-holders are made either circular or rectangular, de- 
pending upon the design of the block. The outside diameter 
of round holders should be about 1.57’, where F is the value 
given in the table for the outside diameter of the largest 
die to be used in the machine. The length of the holder 
should equal 2.57, and the width 1.5F. Thickness A of a 
round or rectangular holder is given in the table. The top 
of the die should extend 14 inch above the top of the holder, 
making the distance from the bottom of the holder to the 
top of the die equal to H+ %. The die is fastened to the 
holder by means of a set-screw. Some designers place the 
die directly in the block, as shown at B, Fig. 1, and do not 
use a holder. 

The die-blocks shown at A and B in Fig. 1 are for rec- 
tangular and circular holders, respectively. These die- 
blocks are shown assembled at A and B, Fig. 2. Length ZL, 
Fig. 1, of the die-block is usually made equal to the width 
of the lower jaw of the machine, and is found as follows: 

L=12.25 Vdt+4 

The distance from the bottom of the slide, when it is in the 

extreme downward position, to the bottom of the die-holder, 


Fig. 2, 
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Sectional Views of Punches and Dies, having Die-blocks like those shown in Fig, 1 
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Fig. 3, One Method of designing the Head End of the Frame and 


the Slide 


on a combined punching and shearing machine is approxi- 
mately equal to M+H+P, where M=D+E+4+K—P; 
these dimensions are taken from the table. The thickness 
of the die-block 7 is determined by the formula 
T=S—(M+H-+P) 

The distance P which the punch enters the die should vary 
with the size of punch and thickness of plate. It is generally 
conceded that for ordinary steel plate and structural steel 
it is not necessary for the punch to go below the top of the 
die, but it usually enters from 1/64 to % inch. This is to 
allow for spring of the frame and wear of the punch and 
die.. The conclusion to be drawn from statements by various 
authorities is that an allowance of 1/16 inch should be made 
for grinding the punch and die, and from 1/32 to 1/16 inch 
for the deflection of the frame. Therefore P = 1/16 to % inch. 

Other proportions for the blocks shown in Fig. 1 are found 
by the following formulas, in which H and F correspond to 
the dimensions given in the table: 


a= 0.75H h=O+ 2/=16F + 2H 
C=16F L=12.25 vdt+4 

f=H d, = 2.25F + 0.25 

g=3125F d,=15F 


The die-block at A is provided with screws 
for securing the holder to it, and both 
blocks have slots in them which allow ad- 
justment when they are being secured to 
the lower jaw of the frame. 


Travel of the Slide 


The stroke of the punch or travel of 
the slide depends upon the _ greatest 
thickness of plate and the largest diameter 
of hole punched. It is desirable to have 
the punch raised above the plate suffi- 
ciently to allow the operator to move the 
work readily between the punch and die; 
but it is also desirable to have the stroke 
as short as possible so as to reduce the 
twisting moment on the shaft and the force 
transmitted at the pitch line of the gear 
teeth. A long stroke permits of a long 
cut being taken with a bevel shear. The 
punch is usually passed from 1/16 to % 
inch beyond the under side of the plate, 
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and the clearance between the plate and the punch when 
the latter is at the end of its upward stroke should 


be about % inch for a %-inch hole and a %,-inch 
plate, and 1% inches for a 4-inch hole and a 2-inch 
plate. In punching 1-inch holes through 1-inch plate, the 


travel is usually about 11% inches, and for a 114-inch hole 
through the same plate, the travel is usually 134 inches. 

By plotting the values taken from machines made by 
several different companies, it was found that the travel 
could be expressed roughly by the empirical formula 

h=1.11y dt + 0.3 
in which 
= travel of slide; 

d=diameter of largest hole; 

t = greatest plate thickness; 

When the largest diameter of hole is equal to the greatest 
thickness of plate, this formula is written 

h=1.11d + 0.3 

The slide travel is usually made to the nearest 1% inch 
of the value given by the formulas. The radius e of the 
path followed by the center of the eccentric on shaft £, 


and 
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DCp = 3.1416Pdt 
in which 
d = diameter of largest hole punched; 
t = greatest thickness of plate; and 
P= resistance of plate to punching, per square inch. 
Assuming D=C, P=60,000 pounds, and p= 11,750 
pounds, 


3.1416 & 60,000 dt 
P= C= ———qx~— = lhdt 
11,750 
Therefore, 
D=C=4yvdt 


This value of 11,750 pounds per square inch for the unit 
pressure gives the same result as an empirical rule which 
states that the diameter of the eccentric or cam should 
equal twice the diameter of a round rod having a cross- 
sectional area equal to the area sheared in punching the 


hole. This rule may be expressed by the equation, 
3.1416 /D \? 
_) = 3.1416dt 
4 2 
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Fig, 4, Details of the Pendulum, Slide, Pendulum Box, and Punch-stem Clamp 


Fig. 3, which is employed to reciprocate the slide, is called 
the “eccentricity,” and is equal to one-half the slide travel. 
It is expressed by the formula 


e = 0.55 V dt + 0.15 
Designing the Pendulum 


The pendulum (also called “pintle’ and ‘“‘pitman’’) is a 
special form of connecting-rod which is fitted to the slide 
in such a way that it is not subjected to tension on either 
stroke. This eliminates the use of a large wrist-pin which 
would be subjected to double shear. The pendulums differ 
slightly in shape, as they may be made of cast iron or steel. 
The type of pendulum that will be proportioned in this 
article is shown at U in Fig. 4. It will be assumed that this 
is to be an iron casting. Diameter D of the eye is deter- 
mined by the diameter of the eccentric or cam on the main 
shaft, the eccentric being subjected to a force approximately 
equal to the maximum force required to punch the hole. 

The length of the cam bearing or width C of the slide, 
as shown at X, is sometimes made equal to diameter D. This 
bearing is subjected to pressure during only a part of the 
downward stroke. The allowable bearing pressure per 
square inch varies from 5000 to 16,000 pounds, depending on 
the size of the machine and the designer. Equating the total 
bearing pressure with the total load, 


Simplifying, 
D=4Vvdt 

This formula is satisfactory only for machines ranging 
from those for punching %-inch holes through %-inch plate 
to those for punching 3%-inch holes through 2-inch plate, 
and should not be used for smaller or larger machines. 

Small machines operate faster and are more likely to be 
overloaded and neglected than the larger sizes. For this 
reason a greater factor of safety is used in their design, 
this being equivalent to using a variable bearing pressure. 
It is also more economical to make dimension C greater 
than dimension D on large machines. These considerations 
are embodied in the formulas 

C=35Vdt+ 0.5 
D=3vVdt+1 

The latter value of D is equal to 1 inch plus 1.5 times the 
diameter of a round rod having a cross-sectional area equal 
to the area of the metal sheared in punching the hole, and 
gives much larger values for small machines and smaller 
values for large machines than is given by 4Vdt. It should 
be used in designing a punching machine of any size, and 
will be used in proportioning parts in this article. 

The load on the pendulum lower bearing of diameter d, 
(Fig. 4) is approximately equal to the total force required 
to punch the hole. The bearing surfaces have only a small 
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relative motion, are subjected to pressure during a part of 
the downward stroke only, and are free from pressure on 
the upward stroke, so that the surfaces become well lubri- 
cated before each load is applied. Under these conditions it 
is permissible to use a bearing pressure as great as 20,000 
pounds per square inch; however, a pressure of about 18,000 


pounds per square inch gives satisfactory results for medium- . 


sized machines. Assuming that the length of the lower 
bearing equals length C or 4\ dt, and equating the area of 
the lower bearing times the unit pressure, with the load, 


Cd, X 18,000 = 3.1416dt X 60,000 = 188,500dt 


and 
188,500dt 


d, = ——— = ———_ = 2.62 V dt 
18,0000 4V dt 
This formula is satisfactory for machines of medium ca- 
pacity, but it is better to use d, —0.5D, where D =3y dt +1, 
which gives 


10.48dt 


d,=15y dt + 0.5 


MACHINERY 


July, 1923 


Formulas for Determining the Slide Dimensions 


The details of slides or plungers differ but slightly except 
in the method of attaching the punch stem. Sometimes the 
stem is held to the slide by means of a clamp, such as shown 
at Z, the V-shaped groove in the clamp and that in the slide 
forming a square opening which gives four contact lines 
with the punch stem, and thus secures it rigidly. In other 
designs the stem is attached to a block that is dovetailed 
into the end of the slide and allows the center of the punch 
to be located near the edge of the slide, when it is desired 
to punch small holes. A third method that is extensively 
used is to secure the stem to a bolster which is bolted to 
the slide. The sliding block mechanism shown in Fig. 3 is 
simple to construct, but it is not so satisfactory on account 
of wear, and is seldom used. There is a greater area to 
sustain the pressure, but there is also a greater relative 
motion between adjacent surfaces when the load is applied. 
No provision is made for taking up wear, and since wear is 
not uniform, it becomes necessary to refinish the bearing 


Fig. 5. 


Distance LZ between the centers of the pendulum ‘bearings 
is sometimes made equal to D + d,, but it is better to make 
it twice the cam diameter minus 1 inch or 

L=2D—1=2 (3Vdt +1)—1=6vVdt+4+1 

Thickness V of the metal around the eye, including the 

bushing, may be determined as follows: 


V = 0.75 V dt + 0.2 


Some designers consider it essential to use a bronze bush- 
ing in the cam bearing of the pendulum, having a thickness 
of from 3/16 to % inch. If there is a fillet on the main 
shaft between the cam and the main journal, the pendulum 
must be bored to clear it. Radius R of the bearing surface 
on the top of the pendulum, which coincides with a mating 
surface on the slide, is found by the formula 


R=L+05D + V = 8.25 vy dt +1.7 
Width £ of this surface is found by the formula 
B= D=—=3V dt +1 
The formula for determining breadth F of the web is 
F=0—05vV dt 
The web may be tangent to the outside of the metal sur- 
rounding the eye and the lower bearing, but in order to 
have free movement of the lower bearing in its box, a small 
amount of metal should be removed, as shown at v. It is 


better, however, to bring the web sides nearer together at the 
bottom, so as to make cut v unnecessary. 
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Details of the Slide Plate, Head End of Machine Frame, and Slide Gib 


in the slide when a worn block is replaced with a new one. 

The length of the slide in Fig. 3 may be a little less than 
that shown at X, Fig. 4, but other proportions may be the 
same with the exception of the opening in the block, which 
should be great enough to allow a clearance equal to about 
0.25V dt between it and the pendulum on each side, and 
should fit the pendulum and bearing box Y, respectively, top 
and bottom. The greatest stress produced in the slide is a 
compressive one, which acts between the pendulum box and 


the top of the punch stem. The pressure is sometimes taken 


at the end of the stem by a steel plate from %4 to % inch 
thick, which is fitted or cast to the slide to distribute the 
pressure over a greater area. Slides are usually made of 
cast iron, although many are steel castings. There are in- 
stances where it has proved cheaper to replace cast-iron 
slides that have been weak and failed frequently, with steel 
slides, rather than to change the patterns for the frame and 
other parts, which would have been necessary if the dimen- 
sions of the cast-iron slide had been changed. 

Many of the proportions for the slide shown at X are de- 


termined by empirical rules; however, those that admit of 


any rational derivation have been developed. Some of the 
dimensions correspond to dimensions of the pendulum and 
other parts, and are found by the same formulas. However, 
for the sake of convenience, they will be repeated. 


C=35Vdt+0.5 
=2(e+05D4+V+0.2Vdt+01) =6yVdt41.9 


July, 19238 

h=2.5v dt — 0.25 a=2h+q=-1lydt+1.4 
R=8.25Vdt +1.7 i = 1.5d,—= 2.25 V dt + 0.75 
J=d,=15Vdt+05 P=vVdt+05 


g=a+1.75 Vat + 2.25 = 12.75 Vv dt + 3.65 
n (see view Y, Fig. 5) = 14.4V dt + 6.43 
K=n+2e+ Vdt=16.51V dt + 6.73 
K+ P=17.51y dt + 7.23 e=2.2Vdt+1.6 
m (see view Y, Fig. 5) =0.5n — 2e = 6:09 V dt + 2.91 
H=m+e—05D—V=4.4y dt + 2.36 
= 1.16 dt + 1.07 y= 4.25 Vdt+1 
a,= V dt + 0.25 b, = 0.875 V dt + 0.2 
bs = 0.75 V dt + 0.125 
The section at the middle of the slide where it is cored 
to receive the pendulum is subjected to bending when punch- 
ing or shearing, and the stress is appreciable when the ma- 
chine is being used as a slitting shear. The analysis of 
the stresses in this section involves several assumptions, 
and the results are not so reliable as those obtained by 
using the formula given for finding value h. The top of 
the slide when in its lowest position, should be flush with 
the top of the head at Y, Fig. 5, and the clearance between 
the flange of the slide and the bottom of the head, when the 
slide is in its highest position, should equal Vdt. The 
clearance between the outside of the pendulum eye and the 
inside of the slide should be 0.2Vdt+ 0.1. At the front 
and rear of the slide a strip of surface at each edge about 
1.25h wide and running the full height of the slide is finished 
to serve as a bearing surface against the plate which holds 
the slide in place or against the frame, as the case may be. 
The surfaces between these finished strips are a few thou- 
sandths of an inch lower and are not highly finished. 


Proper lubrication is essential to satisfactory operation . 


of the slide, and so oil-grooves should be cut in all bearing 
surfaces. Oil-cups and oil-holes should also be arranged to 
insure a supply of oil at each bearing and should be so placed 
that they may be easily reached by the operator. Slides 
are provided with gibs which may be fastened to either the 
slide or the head of the frame. In the latter case, the sur- 
face in the head which the gib contacts with must be tapered 
as shown by the dotted lines at Y, Fig. 5. If carried by the 
slide, it is necessary to taper the slide as indicated by the 
dot-and-dash lines at X, Fig. 4. The taper is usually from 
1% to % inch per foot. The gib is always placed on the 
side of the slide that is not subjected to pressure due to the 
angularity of the pendulum or to side thrust on a slitting 
shear. Not all slides are provided with the partition or web 
near the top, which furnishes a convenient means of attach- 
ing the counterweight. The latter may also be attached to 
a lug cast on an inside wall of the slide or to a pin passed 
through holes drilled in the front and rear walls. 


Pendulum Box, Punch Stem Clamp, and Gib 


The pendulum box is usually made of cast iron, although 
some designers prefer a steel casting. The depth of the 
bearing is made slightly less than one-half diameter d: of 
the pendulum to prevent pinching. The box is accurately 
machined to fit the slide, and is held in position without 
the use of dowels or screws. The following formulas may 
be used for determining the dimensions given at Y, Fig. 4: 

i= 2.25 V dt + 0.75 d,=15 Vdt+0.5 
C=35 Vdt+0.5 J=15 Vdt +05 

The clamp shown at Z is used to secure the punch stem to 
the slide, as previously mentioned. The center line of the 
stem does not always coincide with the center line of the 
slide, as the distance between the stem center line and 
the front of the slide varies from 0.350 to 0.50. It will be 
seen, in detailing the slide and clamp, that the V-shaped 
channel for receiving the punch stem will come close to the 
back of the slide, and it is advisable in most cases to rein- 
force the slide by casting a boss or projection on the back. 
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This lug will be almost flush with the bottom flange of the 
slide and has a height somewhat greater than 2. 

The clamp comes flush with the bottom of the slide, and 
is secured to the slide with cap-screws. These press the 
clamp against the stem and tend to break it through the 
middle like a beam. Therefore, in order to determine the 
thickness of the clamp at the center, assume that the load 
exerted by each screw is about 5000 pounds per square inch 
at the root of the thread, consider the cap as a beam, loaded 
in the middle and supported at the centers of the screws, 
and assume an allowable bending stress of 4000 pounds per 
square inch. The clamp is usually provided with a set-screw 
for holding the stem to it. 

The gib is made of bronze or brass, and is machined flat 
on the bearing side. The opposite side is often grooved as 
shown at Z, Fig! 5, to facilitate finishing and to reduce the 
weight. Length A of the finished portion equals length n 
of the guide surfaces of the head plus the travel of the slide, 
or, expressed as a formula, 

A 5215.5 -V dt+ 6.7 

Width M is made from 1/16 to 1/8 inch less than width @ 
of the slide, while thickness N at the thin end, is made 
from 1/8 to 5/8 inch, and the taper from 1/8 to 3/8 inch 
per foot. Distance A, should be a little larger than twice the 
thickness of the nuts used on the adjusting screws. Large 
machines are provided with two screws for holding the gib 
in place. 

Attaching the Counterweight 


All machines having a capacity for punching 1-inch holes 
through 1l-inch plate or greater, and some as small as for 
punching 5/8-inch holes through 5/8-inch plate, have a coun- 
terweight attached to the top of the slide to facilitate placing 
the punch by hand. There are two methods of mounting 
the weight; one of these is to carry the weight by a bar or 
lever having a depth equal to about four times the thick- 
ness, and connecting the bar by means of a link to the 
slide, the fulcrum being fastened to the head of the frame 
with cap-screws and the lever being located longitudinally 
with respect to the frame. A somewhat similar arrange- 
ment is to connect the lever to the slide by means of a 
coil spring, which relieves the lever from shocks produced 
by the inertia of the weight. The second general method 
is to locate the lever at right angles to the frame and use 
the spring connection. .On quick-acting machines the effects 
of inertia are so great that it is advisable to use long coil 
springs instead of weights. 

The leverage of the supporting bar varies from 3 to 1 to 
5 to 1, and the counterweight should about balance the 
weight of the slide and pendulum. The weights are usually 
made cylindrical with a length ranging from 0.75 to 2 times 
the diameter. The bending stress in the lever due to the 
counterweight should be about 1500 pounds per square 
inch when the lever is made of cast iron. If the distance 
between the fulcrum and the end of the lever that is at- 
tached to the slide is too small, the travel and inertia of the 
weight will be excessive. It is therefore advisable to lay 
out this linkage to scale, and be sure that the weight clears 
the frame and does not travel too much. 


The Faceplate 


Thickness U of the faceplate shown at X, Fig. 5, does not 
permit of rational solution, but may be found by the formula 
U= Vat + 0.5 

Diameter D, of the bearing is equal to the diameter of the 
cam minus the travel of the slide, and may be found by the 
formulas 

D,=1.89 V dt + 0.7 (without fillet on cam) 
and 
D,=1.75 Vdt + 0.7 (with fillet on cam) 

The length of the bearing should equal from D, to 1.25 D,, 
and the following formulas may be used to find the other 
dimensions: 
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I=1.75 D, r= 05 Vdt + 0.125 

G=2yVdt4+1 m= 6.09 Vdt +2.91 

n=14.4 Vdt+ 6.43 B==155 Vdt a-3-4 

The faceplate on machines larger than for punching 1-inch 

holes through l-inch plate is sometimes provided with two 
lugs, as indicated in Fig. 5, while in other instances two 
steel studs fastened.to the frame are inserted in holes in the 
faceplate to align it, instead of using lugs on the plate. 
Each stud may have a diameter equal to 1.4 Vdt + 0.75. 
There is no rational method of determining the load carried 
by the studs or cap-screws, used in securing the faceplate 
to the head. The number of studs or screws varies from 
six to ten, and their diameter from % to 1 inch. A rule 
‘that has proved very satisfactory is as follows: The total 
area of the screws or studs should equal the area of metal 
sheared in punching the hole. 


* * & 


FIXTURE FOR MILLING AND UNDER- 
CUTTING CLUTCH TEETH 


By J. T. LONGDON 


The milling fixture here illustrated was designed by the 
writer for milling and under-cutting the teeth in three-jaw 
clutches of the design shown by the two views in the lower 
left-hand corner of the illustration. The fixture consists 
essentially of a collet spindle on which the work is mounted, 
a worm and worm-wheel for rotating the spindle so as to 
feed the work to the milling cutter, and a pair of cams 
which give the endwise movement to the spindle that is 
necessary to produce clutch teeth of the required shape. 

The work is placed over the collet which is expanded by 
the action of spindle D. This spindle is drawn inward by 
means of the capstan wheel N and draw-rod M. The disk 
or collar P is screwed on the end of rod M.and tightened in 
place so that it forms a stop for the latter part, by bearing 
against the end of part C. Key V prevents spindle D from 
rotating independently of part C. On the end of part Cisa 
cam H, which is held in place by key J and set-screws O. 
The stem of cam K is made a push fit in body A, and is 
bored out to receive row M. Cam K is also recessed to re- 
ceive collar P. Set-screw L prevents cam K from rotating. 

Reference to the illustration will show that after the work 
is in position and the collet has been expanded, parts C 
and D form an integral part, which, in operation, has an 
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inward and outward, as well as a revolving movement in and 
through bushing B, which is a press fit in A. The in and 
out movements are controlled by cams H and K. A keyway 
is cut in part C to accommodate key F, located in worm- 
wheel #. Worm-wheel £ is, of course, a sliding fit on part 
C. The ratio of the worm and worm-wheel is 40 to 1. Spring 
G serves to keep the cam faces in contact. Spindle R carries 
the ball-crank handle Q and the worm S. The worm is 
prevented from rotating independently of spindle R by key 
T. Spindle R is held in place by collar U. 

In operation, the ball-crank handle is rotated clockwise, 
thus causing the worm-wheel to revolve in the direction indi- 
cated by the arrow in the view in the upper right-hand corner 
of the illustration. One revolution of the work or forty 
revolutions of handle Q are required to complete the tooth- 
cutting operation. Tounder-cut the teeth, the ball-crank 
handle is rotated in a clockwise direction until the cam 
faces are in the position shown. The ball-crank is then 
rotated in a counter-clockwise direction as far as possible, 
thereby under-cutting one of the teeth. This operation is 
repeated for each tooth. In the illustration, Z represents 
the face of the cutter used to under-cut the clutch tooth 
faces. At Y is shown the profile of the clutch tooth milling 
cutter, and at W is shown the tooth profile of the under- 
cutting milling cutter. These cutters should be as large in 
diameter as the work will allow, because the surfaces cut 
will be slightly concave, but the amount of concavity is so 
small that it is not detrimental to the work. 


* * * 


THE ENGINEERING PROFESSION 


Engineering work has become an increasingly important 
factor in the progress of civilization and in the welfare of 
the community. The engineering profession is held respon- 
sible for the planning, construction, and operation of such 
work, and is entitled to the position and authority that will 
enable it to discharge this responsibility and to render 
effective service to humanity. That the dignity of their 
chosen profession may be maintained, it is the duty of all 
engineers to cooperate in upholding the engineering profes- 
sion by exchanging general information and experience 
with fellow engineers and students of engineering and also 
by contributing to work of engineering societies, schools of 
applied science, and the technical press.—From the Code of 
Ethics of the American Society of Mechanical Engineers 
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Cutting Worm Threads 


By FRANKLIN D. JONES 


ORM threads are cut 

either by using some 

form of thread-cutting 
lathe and a single-point tool, 
by using a thread milling 
machine and a disk type of 
cutter, or by using a gear- 
hobbing machine. Worm 
threads should preferably be 
cut so that the _ sectional 
shape of the thread in an 
axial plane conforms to the 
shape of a standard involute 
rack, the included angle of 
the thread being 29 degrees, 
and the total depth of the 
thread groove being equal to 
0.6866 X pitch of worm. This 
rack shape may be obtained 
by using a properly ground lathe tool set so that the plane of 
the cutting edges coincides with the axis of the worm; but 
if the tool is set normal or at right angles to the sides of the 
worm thread, the sectional shape of the thread in an axial 


Fig. 1. 


' plane will be modified. 


If the worm threads incline considerably from a plane 
perpendicular to the axis of the work, as in the case of 
multiple-threaded worms, the use of an ordinary double- 
sided cutting tool is objectionable, because the tool has an 
acute angie and considerable positive rake on one side, with 
an obtuse angle and excessive negative rake on the other 
side. To avoid an extreme condition of this kind, a single- 
sided tool may be used for finishing one side of the worm 
thread at a time. To obtain a good contact between the 
worm and worm-gear, it is essential to use a hob having 
cutting edges that correspond to the sides of the worm 
thread. 

In using a thread milling machine, if the cutter has 
straight cutting edges, the worm thread will not be given 
the correct shape, the variation depending upon the diameter 
and helix angle of the worm thread and the cutter diameter. 
Instead of milling a thread 
in this manner and then us- 
ing a hob that is modified to 
suit the shape of the worm 
thread, it is better to change 
the shape of the disk cutter, 
assuming that the error re- 
sulting from the use of a 
straight-sided cutter is con- 
sidered of sufficient import- 
ance to warrant using a 
modified milling cutter. The 
magnitude of this error, as 
previously intimated, varies 
according to the relation be- 
tween the cutter diameter, 
the worm diameter, and the 
helix angle of the thread. A 
cutter is modified to mill a 
worm ‘thread having a true 
rack section in an axial plane, 
by making the cutting edges 


convex an amount depending Fig. 2. 


Milling a Worm Thread 


Milling Double-threaded Worm having a Lead of 7 Inches 


upon the related factors just 
referred to. 

Ordinary engine lathes are 
used quite extensively for cut- 
ting worm threads. Whether 
or not lathes can be used to 
advantage depends on such 
factors as output required 
and size and nature of the 
work. Automatic lathes of 
the type made by the Auto- 
matic Machine Co., Bridge- 
port, Conn., are efficient for 
cutting worms on a quantity 
basis. After the work is 
placed in position, the move- 
ments of the lathe are con- 
trolled automatically. Front 
and rear tools are used, and 
when the lathe is in operation these tools first move in to 
the cutting position, the carriage is then traversed, the tools 
withdrawn at the end of the cut, and the carriage returned 
to the starting point; this cycle of movements is repeated 
until the work is finished. For cutting a worm thread, a 
square-ended roughing tool may be used at the rear, and a 
finishing tool at the front of the work. 


Milling Worm Threads 


Thread milling machines are more efficient than ordinary - 
engine lathes for cutting worm threads, as well as for other 
threading operations within their range. This is because 
the cutting action is continuous, and a thread may be finished 
in one cut unless the pitch is quite large, in which case it 
may be necessary to take two or possibly three cuts. An 
example of worm thread milling is shown in Fig. 1; this is 
a detailed view of a Lees-Bradner machine cutting worms 
for automobile steering gears. The cutter at the rear is 
inclined to align it with the helix angle of the thread, and 
it is traversed as the worm blank revolves slowly. The 
tangent of the angle to which the cutter is inclined may be 

determined by dividing the 

lead of the worm thread by 
the pitch circumference of 
the worm. An indexing 
mechanism on the headstock 

» of the machine provides 
means of rotating or re-lo- 
cating the work spindle rela- 
tive to the cutter when mul- 
tiple threads are . being 
milled. 

In using thread milling ma- 
chines, it is essential to rotate 
the cutter as fast as possible 
without dulling it excessively 
in too short a time, because 
the higher speed not only in- 
creases production but also 
enables the cutter to form 
smooth threads. While infor- 
mation on cutting speeds and 
feeds must necessarily be sub- 
ject to considerable variation, 
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Gear Generator equipped with Auxiliary Cutter-spindle for 
milling Worms 


Fig. 3. 


a cutting speed of 100 to 125 feet per minute is a fair aver- 
age range for milling steel worms. The rotation of the work, 
which represents the feeding movement, usually varies from 
about 4 to 7 inches per minute. The speed of the worm 
shown in Fig. 1 is at the rate of 6 inches per minute. 

Another type of thread milling machine is shown in Fig. 2 
milling a large worm at the plant of Edwin Harrington Son 
& Co., Philadelphia, Pa. This is a double-threaded worm 
having a lead of 7 inches, and three cuts were required for 
roughing and finishing the thread. As the illustration shows, 
the cutter is located above the work, and it is set accord- 
ing to the helix angle of the worm thread by adjustment 
about a vertical axis. A chuck holding the left-hand end 
of the worm is carried directly by the lead-screw, which is 
traversed at the required rate through change-gears. This 
gearing is on the carriage, and serves to control the rela- 
tive speeds of two worm-gears, one revolving the lead-screw 
and chuck and the other a nut through which the lead- 
screw passes. The indexing mechanism for multiple thread- 
ing is located just back of the chuck. 


Milling Worm Threads on a Gear Generator 


The application of a Lees-Bradner gear generator to the 
milling of worms is shown in Fig. 3. The auxiliary cutter- 
spindle intended for cutting small gears and threading 
worms is used for this operation. This worm is 3% inches 
in diameter, 4% inch pitch, and is cut with a feed at the 
circumference of 6 inches per minute. The machine is pro- 
vided with an indexing fixture for use in cutting multiple 
threads. A fixture of the same general type, but differing 
somewhat in design, is illustrated in Fig. 5. The center has 
a notched flange A, the number of notches corresponding to 


Fig. 5, 


Fig. 4. Milling Twelve-threaded Worm on Hobbing Machine using a 
Disk Cutter and Hand-indexing 
the number of threads on the worm to be milled. The driver 
has a pivoted arm or latch B, which is moved from one 
notch to another for indexing after each thread groove is 
finished. This particular arbor is used for holding two 
worms. 

A Newark hobbing machine is shown in Fig. 4 milling 
a twelve-threaded steel worm. The helix angle is 45 de- 
grees, and the normal circular pitch 2.467 inches. An ordi- 
nary disk cutter is used, one thread being milled at a time, 
the same as in a thread milling machine. ‘' After each 
passage of the cutter, the cutter-head is returned by a rapid 
traverse, and the gear is indexed by hand for milling the 
next tooth space. The crank for indexing is located at the 
end of the machine to the right of the operator, and the 
required indexing movement for the work-table is controlled 
through suitable change-gears. As the illustration shows, 
the lower end of the gear shaft is inserted in a cast-iron 
sleeve which is bolted to the work-table. 


Cutting Worm Threads by Hobbmg Process 


Gear-hobbing machines have been used to advantage for 
cutting single- and multiple-threaded worms by the hobbing 
process. This method is particularly efficient for multiple- 
threaded worms, because all of the threads are finished 
simultaneously instead of taking separate cuts and indexing, 
as is necessary in a lathe or thread milling machine. The 
hobbing machine is geared with reference to the number of 
threads, as in cutting a helical gear. 

In connection with this efficient method of cutting worms, 
a special form of hob has been developed by Gould & Eber- 
hardt, which is shown at work in Fig. 6 cutting a seven- 
threaded worm. This hob has fourteen roughing teeth and 
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Fig. 6. Cutting Worm Threads by Hobbing Process 


three finishing teeth arranged along a helical path, the 
same as on a regular hob. These teeth progressively in- 
crease in width and height to distribute the work of cutting. 
_To prevent interference with the outer half of the worm 
- thread and the cutting of a distorted thread form, the lead 
of the hob teeth on the following side (as determined by its 
movement relative to the work) is modified. The worm 
shown in Fig. 6 has an outside diameter of 4.1 inches, a 
linear pitch of 1.37 inches, and a face width of 4% inches. 
The thread is finished by grinding after hardening. 
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FLASH AND FIRE TESTS FOR FUEL AND 
LUBRICATING OILS 


When oil is heated it will give off vapor, the amount of 
heat necessary to bring this about being governed largely 
by the nature of the oil. Not all substances, when heated 
to the vaporizing point, yield an inflammable gas, but this 
characteristic is found in oils and allied substances. The 
temperature at which an oil, upon heating in the presence 
of air, develops vapors, which when a spark is applied will 
ignite or flash, is called the “flash point.” When the heat- 
ing is continued above the flash point, a temperature is 
reached at which the vapors are thrown off the surface of 
the oil in such quantity as to ignite and burn continuously. 
The temperature at which this occurs is called the “fire 
point.” 

Factors that Determine Fire Hazard 


The purpose of the flash test, no doubt, has always been 
to determine the fire or explosion hazards of oils, but the 
flash point, although probably the most important factor, 
will not by itself determine the fire hazard of any sub- 
stance. The fire hazard of a substance is also influenced 
by the volatility, the boiling point, the vapor pressure, the 
vapor density, the diffusibility and tendency of the vapors 
to travel, and their explosive limits in air, the tendency of 
the oil to chemical change, the quantity of heat liberated 
per unit of time and volume, the temperature of the flame, 
the corrosive action and toxic properties of the substance 
and all its products of combustion, its behavior toward 
water, both before and after ignition, and the tendency of 
the substance to leak. 
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In the case of burning or fuel oils the principles under- 
lying the determination of the flash and fire points are 
quite important, and much work has been done on the design 
of flash and fire testing apparatus that will give definite 
results and will eliminate the personal equation of the 
operator. These all, however, fall short of giving a physical 
constant that definitely determines any property of the oil 
that cannot be determined more accurately in some other 
manner, as by evaporation or distillation tests. 

In the case of lubricating oils, however, flash and fire points 
have practically no value in indicating lubricating qualities. 
The flash and fire points of lubricating oils are all suffi- 
ciently high to show that there is practically no fire hazard, 
and even in special cases where these determinations might 
give indications of constituents of too low boiling points, 
these can be determined much more accurately and satisfac- 
torily by evaporation and distillation tests. Where specifi- 
cations still demand that flash and fire points of lubricating 
oils be taken, the open cup type of tester will give satisfac- 
tory results. In making the tests, the points given in the 
following which were set forth in a U. S. Bureau of Mines 
publication, should be carefully considered. 


Factors that Influence Tests 


1. First of all, the conditions under which flash testing 
is done should always be comparable. Tests should always 
be repeated, using fresh samples of oil. 

2. On account of the influence of barometric pressure on 
the flash point, final observations should be corrected for 
barometric pressure, using a proper correction table. A rise 
of 1 millimeter in the barometer effects a rise in flash point 
of about 0.038 degree C. 

3. The shape and size of the cup in which the oil is heated 
is of importance. The dimensions of the oil-cup in the Cleve- 
land tester are practically standard. 

4. The size of the thermometer bulb has to be taken into 
consideration in testing for flash point. It is customary to 
prescribe the kind of thermometer to be used. 

5. The rate of heating should be confined to relatively 
narrow limitations, for it has been definitely proved that a 
particular oil, when heated at a given rate, will show a dif- 
ferent reading if the rate of heating is more or less rapid. 
An oil that has been heated more rapidly than the specified 
rate will, as a rule, show a lower flash point reading. When 
a longer time than specified is allowed to bring the tempera- 
ture of the oil up to the flash point, the reading of flash 
point is, in general, higher. 

6. The size of the test flame should be constant. A large 
test flame generally brings about a lowering of the flash 
point. 

7. The test flame should never be applied to an oil more 
frequently than the directions for operating the instrument 
demand. Repeated application of the test flame will bring 
about a destruction of the vapors without producing the 
actual flash. 

8. Samples of oil containing water in the form of an 
emulsion or otherwise should be previously heated to a point 
below the expected flash point and the water allowed to 
settle out. Only an oil practically free from water should 
ever be. placed in the flash test-cup on account of the danger 
of foaming and frothing, which will frequently cause the 
cup to overflow. The presence of water vapor makes the 
determination of the flash point very uncertain, and the 
presence of 1 per cent of water will prevent flashing entirely. 
Even smaller quantities will bring about increases in tem- 
perature at which the flash point is observed. 

9. The efficiency and accuracy of a flash-cup apparatus 
is, to a large degree, commensurate with the extent to which 
the personal equation is eliminated. The most satisfactory 
instrument for the purpose of flash-point testing is one 
whose manipulation is entirely mechanical and automatic. 
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SILENT AND FRICTION RATCHETS 


By FREDERICK FRANZ 


The writer read with interest the article ‘Ratchet 
Mechanisms” which appeared in March MACHINERY on page 
536, and was prompted to present the following supplemen- 
tary description. The three types of ratchets here described 
have proved highly satisfactory in actual service, and will 
doubtless be of interest to many readers. 

The ratchet mechanism shown at the extreme left in the 
accompanying illustration has a double-ended pawl which 
operates silently. When the ratchet wheel turns in the 
direction indicated by arrow A, or when the pawl rotates in 
the direction indicated by arrow B, the ond C of the pawl is 
raised by tooth D, thus bringing the end #H into position to 
be engaged by tooth F. The engaging faces of the teeth are 
sloped so that the pawl will slide to the root and obtain a 
full contact. No spring is attached to the pawl. 

When used as a feeding device, a frictional resistance, 
such as a friction washer placed on the fulcrum pin G, must 
be provided to eliminate rattle and insure the proper func- 
tioning of the pawl. When used simply to prevent the re- 
versal of either member, no frictional resistance is necessary. 
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tween the body M and shoe N. The friction surfaces are 
kept in contact by means of a light spring P. When the arm 
Q moves in the direction indicated by the arrow R, body M 
and shoe N merely slide over flange L, but when it moves in 
the opposite direction, the mechanism is friction-locked, so 
that arm Q, body M, shoe N, and link O all move together 
as a solid piece with the wheel. 

The advantage of this construction is that the sliding or 
friction surfaces have a comparatively large area and there- 
fore great durability. This has the disadvantage, however, 
that, should a heavy film of oil accumulate on flange L, the 
ratchet will slip unless the angle S is made not larger than 
7 degrees. A thin layer of oil absorbed on flange ZL will not 
cause the ratchet to fail. In designing this type of ratchet, 
care should be taken to see that body M is made very rigid. 
Provision should also be made for a radial movement of body 
M; this may be done by slotting the end to fit the central 
shaft 7. Flange LZ and body M may be made of cast iron, 
and shoe N of soft steel. 

In the article in March Macuinery, reference was made 
to cutting the acting side of the ratchet tooth at a con- 
siderable angle in order to insure the full engagement of 
the pawl and tooth. It has been the writer’s experience that 
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Three Types of Ratchet Mechanisms of Unique Design 


This type of ratchet gives good service on the spring motor 
of a certain make of talking machine. In laying out a 
ratchet of this type it should be borne in mind that one of 
the pawls is just on the point of passing the tip of one of 
the teeth when the other pawl is midway between the tips 
of two teeth. It should also be noted that this type of 
ratchet, when used as a:feeding mechanism, provides for 
feeding or indexing in multiples of one-half of a tooth space. 

The friction ratchet shown in the central view of the 
illustration is also used to a considerable extent on talking 
machines. A close-wound coil spring H is assembled on the 
main spring shaft J, and has one end fixed at K. The inside 
diameter of the spring is slightly less than the diameter of 
the shaft J so that it normally grips the shaft. A torque 
in the direction indicated by the arrow tends to open the 
spring an imperceptible amount, beginning at the free end, 
until the friction is overcome. The shaft then turns freely. 
A torque in the opposite direction, however, increases the 
friction between the spring and shaft, owing to the “belt- 
like tension,” and thus locks the shaft. Square wire in- 
stead of the round wire shown will perhaps prove more 
durable. 

The view at the extreme right-hand side of the illustration 
shows the principle of a friction ratchet used for varying 
the quantity of tobacco fed to a certain make of tobacco 
machine. The flange ZL of the friction wheel is gripped be- 


this practice is not permissible in some designs, as, for 
instance, in the standard type of pawl which is engaged 
by means of a spring; in this case the spring should be made 
strong enough to insure the engagement of the pawl. Under- 
cutting the ratchet teeth is not always permissible in high- 
speed machinery, or where heavy parts are to be driven. 
With the under-cut type of ratchet tooth it is possible for 
the ratchet wheel or pawl—as the case may be—to gain con- 
siderable speed or velocity on the reverse movement before 
the pawl engages the ratchet tooth, thus resulting in shock 
to the mechanism. 

In the article referred to, it was also stated that centri- 
fugal force tends to assist the action of the pawl in an in- 
ternal ratchet. While it is evident that centrifugal force 
tends to keep the pawls in engagement with the driven 
member (while the latter is being driven at high 
speed by the pawls), it is also evident that centrifugal 
force is of little or no assistance in forcing the pawls into 
engagement with the teeth on the driven member, because 
when the pawl is about to engage the ratchet teeth at the 
beginning of its stroke the velocity is very low and there 
is no centrifugal force acting. Centrifugal force would 
therefore seem to be of no assistance in forcing the pawl 
into engagement with the ratchet teeth, although it may tend 


to maintain the engagement after the mechanism is in 
motion. 
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Investigation of 
Tooling Methods 


How a Careful Study of Tooling Equip- 
ment Often Results in Improved Methods 


By JOSEPH P. LANNEN 
Tool Supervisor, Paige-Detroit Motor Car Co. 
Detroit, Mich. 


HE executive confronted with the problem of reduc- 
ie manufacturing costs may profit greatly by investi- 

gating the production possibilities of the available 
machine tool equipment. An investigation of this kind 
will often give valuable results if the fundamental principles 
governing this work are recognized and properly applied. 
The successful investigator in any line of endeavor is the 
man who constantly questions the “how and why” of the 
present way of doing things, and determines whether or not 
there is a better method of doing them, by turning over in 
his mind every conceivable means for improvement. He must 
be guided by the fundamental laws and principles govern- 
ing the subject at hand, his past experience, and his 
.ingenuity. 


Principles Governing Efficiency of Machine Tool Production 


The following principles govern the maximum efficiency 
of machine tool production: 

1. The full capacity of the machine must be utilized. 

2. The idle man and idle machine time must be reduced to 
a minimum. 

3. The work must be clamped and released in the shortest 
possible time, except where the length of the process is 
limited by the speed of the machine. 

4. The cutting process, except in planers and shapers, 
must be completed with the shortest possible table or 
spindle travel. 

5. The cost of tooling must be commensurate with num- 
ber of parts to be produced. 

6. The required daily pro- 
duction must be attained. 

Questions to be Considered 

in Investigation 

The investigator or tool en- 
gineer who carries out this 
work may well ask himself 
the following questions em- 
bodying the principles stated. 

A machine tool has a cer- 
tain capacity limited by 
power and range; is it pos- 
sible to use more of this ca- 
pacity than is being used? 

Can a number of identical 
parts be machined at one tra- 
verse of the cutting tools or 
the work? 

Can a number of surfaces 
on a part be machined, or a 
number of holes be drilled, 


in one operation? Fig. 1. Gear-shift 
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WELDED AT THIS POINT 


Fork used on Paige 


Is the idle man and idle machine time reduced to a 
minimum by the use of reciprocating fixtures,, indexing 
jigs, etc.? 

Are the tools designed in a manner that will permit the 
cut to be completed with the shortest possible table travel? 

Can the tool upkeep cost be reduced by a change in machin- 
ing methods? 

Can one operator run several machines? 

Can the loading and unloading time be reduced? 

Will the new method give the required daily production? 

Will the cost of producing the ultimate number of parts 
required, combined with the cost of the tools, be reduced 
to the lowest possible figure? 

While it is evident that all these questions cannot be 
applied to every machine operation investigated, no problem 
will arise that will not be governed by some of them. 


Investigation of Cost of Manufacturing Gear-shift Fork 


The results of an investigation instituted to reduce the 
cost of manufacturing the gear-shift fork used in the trans- 
mission of the Paige automobile will now be considered. 
This part is illustrated in Fig. 1; the reference letters refer 
to the different surfaces machined. The gear-shift fork was 
formerly furnished by an outside concern, but at the comple- 
tion of the contract, the tooling equipment was taken over 
by the Paige-Detroit Motor Car Co., and used for manufac- 
turing the part until an investigation pointed out the in- 
efficiency of the tooling. The fork and shank. are forged 
separately, and after the 
shank has been partly ma- 
chined it is electrically weld- 
ed to the fork, and the ma- 
chining operations are then 
completed. Both the old and 
new methods of handling the 
part will be described, so as 
to give an idea of the 
efficiency of the new method 
as compared with the old. 


Old and New Methods of 
Machining Gear-shift Fork 


Fig. 4 shows the sequence 
of operations in the old 
method; the letters in this 
illustration refer to the same 
surfaces as those in Fig. 1. 
The operation sheet is pre- 
sented in Fig. 2. It gives the 
loading and unloading time 
combined in the “Loading” 
column, and the cutting time 
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OPERATION SHEET OPERATION SHEET 
Old Method New Method 
Loading | Cutting | Daily Loading | Cutting Daily 
No. Name Time, Time, Pro- No. Name Time, Time, Pro- 
Min. Min. duction Min. Min. | duction 
1 |Straddle-mill ends of shank .... 0.63 762 1 | Straddle-mill ends of shank| .... 0.63 762 
| 2 |Straddle-mill sides of shank 0.72 1.24 245 2 | Straddle-mill sides, bottom 
3 |Mill bottom of shank........ 0.33 1.05 348 and top of shank......... Ane 2.07 232 
4 |Weld fork to shank........ 0.40 0.08 1000 3 Weld fork to shank......... 0.40 0.08 1000 
5 |Mill flash raised by welding. 0.36 0.11 1002 4 Mill shifter slot, flash raised 
60 Mill top vole shane ee 0.48 1.15 294 by welding V grooves, and 
7 | Mill shifter = slotimames. ost 0.59 0.87 328 circular S2ro0veaen en vanes 1.90 252 
8 |Mill V-shaped grooves...... 0.64 0.52 414 5 | Drill throat of fork....... 0.20 0.50 685 
9 |Mill circular groove........ 0.46 0.30 632 6 Straddle-mill fork and mill 
1 OGHMALITS Torker esc. cere cee 0.97 3.08 118 sides) of.throat eee 0.10 1.40 320 
Total) Time t,o eaa ee 4.95 | 9.03 Total Time............. 
Fig. 2, Loading Time, Cutting Time, and Daily Production of Each Fig. 3. Operation Sheet of the Improved Method which shows the 


Operation in the Old Method 


as well as the daily production for each operation. Fig. 3 
shows the operation sheet for the new method, and Fig. 5 
illustrates the sequence of operations in this method. 


The first operation in the old method, as shown in Fig. 4, 


consisted of straddle-milling ends A of the shank to length. 
Two reciprocating fixtures were employed, one of which was 
fed past the cutters while the other was being loaded. The 
production on this operation was 762 pieces per eight-hour 
day. The loading and cutting time was so nicely balanced 
that nothing could be gained by changing the operation, 
and so it is still followed in the improved method. The 
second operation consisted of straddle-milling two sides B 
of the shank. Three pieces were loaded in the fixture and a 
gang of cutters employed, the: daily production being 245 
pieces. The third operation was milling the bottom C of 
the shank, three pieces being loaded, end to end, in a string 
of fixtures, and the stock removed by using an end-mill. 
Investigation showed that the second and third opera- 
tions were not tooled efficiently. The set-up of the second 
operation was not planned to eliminate idle time, and in the 
third operation, the machine was not loaded to its capacity. 
For these reasons the two operations were combined in the 
new method, together with the sixth operation of the old, 
in which surface D of the shank was milled. The sixth 
operation in the old method was also inefficient, because the 
full capacity of the machine was not utilized nor idle 


Reduction effected in Manufacturing Time 


time eliminated. In the second operation of the new method, 
Fig. 5, sides B, bottom C and top D of different parts, are 
straddle-milled in one traverse past the cutters, two pieces 
keing completed each time. Idle time is eliminated by em- 
ploying an indexing fixture that permits one group of parts 
to be unloaded and replaced while the other group is being 
machined. This operation is shown in the heading illus- 
tration; the daily production obtained is 232 pieces. 

The fourth operation in the old method, Fig. 4, consisted 
of welding the fork and shank together. 
could be made on this and so it is the third operation in the 
new method. The fifth operation in the original method 
was milling off the flash raised in the welding operation, 
and the seventh, eighth, and ninth operations consisted of 
milling shifter slot EH, V-grooves F, and circular groove G. 


Combining the Fifth, Seventh, Eighth, and Ninth Operations 


When the fifth, seventh, eighth and ninth operations were 
performed separately in the original method, idle time was 
not eliminated and the machines were not loaded to their 
full capacity. By the new method these steps have been 
combined in the fourth operation. A series of fixtures is 
provided, mounted on a baseplate and furnished with means 
for adjusting their relative positions. This arrangement 
aids in setting up and permits compensation for wear and 
grinding of the cutters. The work is placed progressively 
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Sequence of Operations in the Original Method of manufacturing the Gear-shift Lever 


No improvement - 
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in these fixtures, the four operations on a part being com- 
pleted during each cycle. 

The flash raised by the welding operation is milled from 
one side of the fork while it is in the first fixture, and from 
the remaining side while it is in the second fixture. The 
slight radius left on the work by the contour of the cutters 
employed in this step is of no consequence. The shifter 
slot H, Fig. 5, is milled in the third fixture. These first three 
cuts are made while the milling machine table is fed to the 
right by power. Work is placed in the remaining two 
fixtures while this step is in process, and then when the 
power feed is released, the table is first fed by hand to a 
positive stop and then again by hand to the left, after which 


OPERATION 1 


OPERATION 8 


OPERATION 4 


MACHINERY 


OPERATION 5 


855 


objectionable features: Chips would wedge between the two 
outside cutters and clog the teeth of the cutter used for 
milling the throat of the fork. Besides, the latter cutter had 
to scrape through the scale of the throat, and for this reason 
would not stand up well. To avoid tool trouble, this opera- 
tion was subdivided in the improved method, the throat 
being drilled with a shell drill in the fifth operation; this 
step is illustrated in Fig. 6. The piece is clamped by a 
sliding plunger operated by cam A which forces the shank 
of the shifter fork into groove B. The lower side of the 
fork rests on a spherical equalizing washer C. The shell 
drill is piloted both above and below its cutting face so as 
to overcome the side thrust caused by the tool cutting only 
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Fig. 5, Lay-out of the Six Operations performed on the Gear-shift Fork with the Improved Tooling 


the power feed is once more engaged to mill the three V- 
shaped grooves F and the circular groove G on the remaining 
two pieces. 

While these parts are being machined, the pieces in the 
first three fixtures are shifted, and when the cut is completed, 
the table is fed by hand to bring the work in these fixtures 
up to the cutters, the entire process then being repeated. 
This cycle of operations is accomplished in 1.90 minutes and 
gives an average production of 252 pieces per day. It will 
be apparent that the use of this set-up effects a saving of 1.95 
minutes per part on the five cuts. This rate of production 
could not be obtained without employing cam-operated quick- 
acting clamping devices. 


Final Operations on the Part 


Milling opening H and sides I of the fork was the final 
operation in the original lay-out, one piece being milled at 
a time by a gang of three cutters. This method had several 


on one-half its periphery at a time. The daily production 
on this operation is about 685 pieces. 

The final operation in the new method consists of straddle- 
milling sides J and removing the stock left on the sides of 
the throat. Fig. 7 illustrates the set-up employed for this 
step, fixture A being used to hold the work while the sides 
of the fork are being straddle-milled. Two pieces are held 
at one time, and while they are being milled two pieces that 
have previously been machined are placed in fixture B in 
which the semicircular surface drilled in the fifth operation 
is located in the proper relation to cutters C by means of cam- 
actuated swinging clamps, one of which is seen at D. The 
pieces in fixture B are milled while the work is being 
changed in the other fixture. This set-up gives a production 
of 320 pieces per day, the principle of loading the machine 
to capacity and reducing idle time being observed here as 
in preceding operations. The improved method of machin- 
ing this gear-shifter fork saves the time of three men and 
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three milling machines, and 
reduces the time per piece 6.7 
minutes. The savings effected 
by the new method paid for 
the new tooling equipment 
in 193 working days. 

The practice of grouping op- 
erations is common in screw 
machine work, but even more 
efficient results are obtained 
when the practice is applied 
to milling. The cutters used 
on a milling machine have a 
great number of teeth or cut- 
ting edges, while on a screw 
machine nearly all cuts are 
taken by tools having a single 
cutting edge. This means an 
advantage for milling in the 
length of time between re- 
sharpenings. Fig. 8 shows an 
operation on a multiple-spindle drilling machine in which 
ten holes are drilled in four faces of a water-pump housing 
casting at one passage of the drills, four parts being mounted 
on the machine at one time. The partly machined casting is 
first placed in the left-hand position of the twin drill jig A, 
and advanced consecutively to the right-hand position on 
and through jigs B and C. As each piece is advanced a new 
one is substituted in the left-hand position of jig A, so that 
one piece is finished at each passage of the drills. 

The loading time is 0.72 minute, and the drilling time 0.33 
minute. The machine is idle while the jigs are unloaded 
and loaded, an investigation having shown that the addi- 
tional cost of an indexing table and a duplicate set of drill 
jigs would not be justified by the total number of parts to be 
produced. It was also determined that the present method 
of drilling effected a substantial saving as compared with 
locating the work in a jig and drilling one face at a time. 


Fig. 6, 
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INDEXING DEVICE FOR DRILLING 
HQUALLY SPACED HOLES 


By HOWARD W. HOUSE 


The indexing fixture described in the following was de- 
vised by the writer for use in drilling twelve equally spaced 
holes through a machine steel collar about %4 inch in diam- 
eter by 3/16 inch thick, having a central hole 5/16 inch in 
diameter. The holes were required to be drilled on a circle 
having a diameter of about 9/16 inch. A gear approximately 
4 inches in diameter with 60 teeth was selected from a lot 
of miscellaneous gears to serve as an indexing plate. Of 
course, any gear of a suitable size, the number of teeth of 
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Tooling employed for milling the Sides of the Fork and the 
Straight Sides of the Throat 
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which could be divided by 12 
without a remainder, would 
have served the purpose. 

A machine-steel stud was 
next turned up with a pilot at 
one end which was a close 
fit for the central hole in the 
collar to be drilled, and the 
body of this stud was made 
a force fit in the hole of 
the hub of the tooth gear. 
When pressed into the hole 
in the gear, the body of the 
stud projected far enough be- 
yond the face of the hub to 
give it a good bearing in a 
drilled and reamed hole in a 
cast-iron plate or base. A 
small hole was next drilled in 
the cast-iron base midway 
between two of the teeth of 
the gear. This hole was enlarged by drilling (with the 
gear removed) until a piece of close-fitting drill rod inserted 
in the enlarged hole would make contact with the sides of 
twovof the gear teeth and thus prevent any play or move- 
ment of the gear. 

This improvised indexing device was clamped to the 
drilling machine table and properly located under the drill 
spindle. A flat drill was used to spot the collar, which 
was mounted on the pilot end of the stud previously re- 
ferred to. The work was held in place on the pilot by a 
screw and a washer. 
next was accomplished by simply removing the drill rod 
plug; rotating the gear through five tooth spaces, and then 
inserting the drill rod plug again. 


Throat of the Fork 
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CATALOGUES DESIRED IN BRAZIL 


W. L. Schurz, American commercial attaché at Rio de 
Janeiro, Brazil, desires to receive catalogues of machinery 
of all kinds that might be of interest in Brazil. Catalogues 
should be mailed to the Industrial Machinery Division, 
Bureau of Foreign and Domestic Commerce, Washington, 
D. C., and should be marked on the outside front cover: 
“To be forwarded to W. L. Schurz, American Commercial 
Attaché, Rio de Janeiro, Brazil.’ Manufacturers who have 
agents in Brazil should indicate their names and addresses 
on the printed matter. It would be well to furnish more 
than one set of printed matter, as it frequently is desirable 
to have extra copies to give to interested inquirers. The 
language employed in Brazil is Portuguese; if printed matter 
is not available in that language, French would be prefer- 
able to Spanish. 
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Equipment by Means of which Ten Holes are drilled in a Part 
at Four Passes of the Drills 
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¢ SPEEDS AND FEEDS FOR MILLING, DRILLING AND TURNING 
Speeds in Feet per Minute at Largest Diameter—¥Vigures given in Body of Table 
Materials to be Machined : 
For materials marked (ft) Milling Drilling Turning 
use a cooling compound, Renae mieispeel Stellite Gabon High-speed ' 
For those marked (t) use} steel Cutter | Steel Cutter No. 3 Carbon] High- | gteel Tool Steel Tool Sect tea eocle 
lard oil or _ similar Steel speed ~ 
SS Rough.| Fin. |Rough.| Fin. | Rough.| Fin. Drill | Steel Rough.| Fin. | Rough.| Fin. oe Rough.| Fin. 
B Cast Iron 
Z fe) Malleable .......| 60 75 90 100 ie ysy || Bet 50 70 90 100 130 150 2 200 240 " 
P Mach. Castings..| 40 50 60 70 SOn|> 110 35 50 60 75 90 110 2 135 160 Ma 
a Medium Hard...} 20 25 30 40 45 55 16 25 30 35 45 50 9 70 85 E 
- 22 Hard Castings..| 10 12 15 20 22 27 8 12 15 18 22 25.) 3 35 42 |< 
ck: Steel Castings}....| 30 35 45 55 65 | 80] 25 35 | 45 55 65 80) ia 2ae eh00) 112055 1° 
pe Machine Steel up to . 
| om 0.30 Per Cent C, z 
as OLGA ae atta ee 60 75 90 110 B34) ECaU 50 70 90 110 130 160 x 200 240 2 
8s Mediumy ~.... 40 | 50 | 60 70 90 | 100 |- 35 50 | 60 TOS (ee O0e 1000S Te te isbe re i6ns lie 
“3 Fairly Hardy.| 25 35 40 50 55 80 20 30 35 45 50 - 65 il 80 95 e 
| a Tool Steel, well x 
1 oe annealedt ..... 25 35 40 50 55 80 20 30 35 45 50 65 2 80 95 2 
2 Cr. Nickel Steel, 
83 annealed} ....) 25 | 35 | 40 50 55 | 80} 20 30 | 35 45 | 50 65 | 2 so | 95 | 4 
) ae Brass—Yellow ....] 75 95 110 150 170 | 200 60 SON eu0 150 160 220 3 250 300 nc 
ae" STON Zp rec emvars aise ets 40 50 60 70 90 | 100 35 50 60 70 90 100 2 135 160 & 
fe AWM MMM ees se 460 550 700 900 | 1000 | 1200 | 350 550 | 700 900 |1000 | 1300 3 |1500 | 1800 Mi 
eH Freps—The feed for rough-milling should be all that practice. They are intended only as a general guide, S 
- the machine, work, fixture, and tool will stand—the and when all conditions are favorable, may often be ze 
BE feed for roughing is usually too low. The feeds for increased considerably; or, in the case of hard materials, S 
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finishing are, with spiral mills, about 0.005 inch per 
tooth per revolution; with face mills, about 0.010 inch 
per tooth per revolution. The drilling feeds per revoluw- 
tion are, for 4% inch diameter, 0.002 inch; 14 inch diame- 
ter, 0.006 inch; % inch diameter, 0.007 inch; 4 inch 
diameter, 0.010 inch. The feeds for rough-turning should 
be all that machine and work will stand. Finishing feed 
depends upon finish required, kind of material and tool. 

These speeds and feeds were compiled by the Kemp- 
smith Mfg. Co. as representing conservative modern 


they must sometimes be less than those given. The 
speeds for tools of simple form which are easy to grind 
and replace, such as lathe tools, should be much higher 
than the speeds for tools, such as milling cutters, which 
are more difficult to grind and must last longer between 
the sharpening periods to secure greater economy. The 
speeds given in the table should be reduced for tools 
used in machines of the automatic class, because such 
tools, as a rule, require more time for resetting in the 
working position. 
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- Fig. 1, Cutting Roll Housings from Steel Slabs with Oxy-acetylene Blowpipe in Conjunction with a ‘‘Straight-line’’ Cutting Machine 


Oxy-acetylene Process of Cutting Metals 


Advantages of This Method and Some Modern Applications 


HE cutting of metals with the oxy-acetylene blowpipe 
T is finding an inzreasing number of applications in the 
regular manufacture and production of machinery 

and machine tools. The savings made possible by these 
applications are in many cases as important and the bene- 
fits derived from the use of the process are as great as in 
the more spectacular and more widely known applications. 
The scrapping of a battleship, or the cutting with an oxy- 
acetylene blowpipe, of a tangled mass of twisted structural 
steel after a great fire, for instance, may attract front-page 
space in the newspapers; but the savings and economies 
effected daily in the production of machinery parts will not 
attract such wide attention, although in point of actual sav- 
ing the latter may be far more important than the former. 
Probably the greatest savings in the machinery field ac- 
complished with the oxy acetylene cutting process are made 
through the elimination of special forgings and castings, 


_ and the substitution of part; cut from stock sizes of machin- 


ery steel, steel plate, bars, billets, angles, channels, and 
other readily obtainable material. In many cases the steel 
plate or slab construction is preferable to the use of forg- 
ings or gray iron or other castings, mechanical difficulties 
in shaping the former economically and accurately often 
having been the only serious deterrent to their use. The 
employment of oxy-acetylene cutting has now made it pos- 
sible to handle this work speedily and with economy. The 
use of steel plate or steel slabs rather than special castings 
or forgings often makes possible the production of lighter, 
stronger machines. The cost is generally less than when 
special castings must be made, and in all cases the employ- 
ment of stock material, by eliminating the delay incident 
to the production of special parts, cuts to a minimum the 
time necessary for production. 

When a number of machines are to be built to specifica- 
tion, members shaped with the cutting blowpipe may be 
used to additional advantage. The cutting of the parts for 
a special machine may progress with the assembling, so that 
last-minute changes in design will not make it necessary to 
scrap costly parts; furthermore, such changes will not in- 


volve excessive delay for the preparation of the parts 
needed. In addition to cutting plate and shapes to size, and 
preparing frames, braces and supports, the oxy-acetylene 
cutting blowpipe is useful for cutting bolt and rivet holes, 
and slots and openings of all sizes and shapes. Straight or 
irregular cuts may be made with equal facility wherever 
needed, and at a saving in time. 

On heavy material particularly, the savings in cost may 
be great. For one thing, the portability of the oxy-acety- 
lene cutting outfit makes the transportation of the work 
from one part of the plant to another for shaping unneces- 
sary. Then, too, billets, blooms, and slabs of such size as to - 
make their handling with shears or saws difficult can be 
cut true to size easily and quickly with the blowpipe. This 
work may be done at or near the point of assembly, thus 
saving time and cost by reducing handling and transporta- 
tion to a minimum. 

Lately the practice has been finding favor, where im- 
portant forgings are being cut to shape with the oxy-acety- 
lene blowpipe, of preceding the cutting by preheating of 
the forging to a dull red if the depth of cut is more than 
five or six inches. Particularly in heavy sections of ma- 
terial of high carbon content this preheating will tend to 
eliminate strains and prevent checking. The cutting should 
be followed by normalizing the steel at a temperature of 
approximately 1650 degrees F., which will overcome any 
strains present after the cutting and put the grain struc- 
ture of the metal in the best condition for service. 

When time is an important factor, the use of forgings or 
castings may not be practical. Material is always available, 
however, from which machine parts may be cut, reducing 
the time necessary to produce special parts by other 
methods. Many manufacturers have found it much cheaper 
to prepare the parts required by oxy-acetylene cutting as 
they are needed than to carry a supply of special castings 
in stock. In experimental work this method of cutting 
metals has found an important field of usefulness. Full-size 
or part-size working models may be made without difficulty, 
eliminating tke delay incident to the.making of templets, 
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castings, or pieces machined to shape and dimension. 
Changes in design suggested while the model is in the 
process of manufacture can be incorporated in the work at a 
minimum of delay, inconvenience, and cost. 

When the oxy-acetylene cutting process is employed, it 
is generally unnecessary to provide specially designed me- 
chanical equipment to form parts for extraordinarily large 
or otherwise unusual machinery. In practically every case, 
the cutting torch is all that is necessary to fabricate the 
parts, and a large investment in special and probably little 
used equipment is not required. The advantages of the use 
of oxy-acetylene cutting in forming new material are no 
more important than in working used and reclaimed metal. 
Often parts of obsolete equipment can be salvaged and, after 
being trimmed to the proper size and shape, employed in 
the making of new machinery. The possible reductions in 
cost through this application are evident. These may be 
particularly important when the oxy-acetylene welding blow- 
pipe is employed to supplement the work of the cutting 
torch. , 

The possibilities of this application are almost limitless. 
In recent instances cases have been noted where machine 
guards, stair stringers, railings, passageway floors, small 
tanks for fuels or lubricants, idlers and euide rolls for 
belts, drip pans, and many other pieces of equipment have 
been made at very low cost from old pieces of angle and 
channel iron, steel sheet and plate, and wrought iron or 
steel pipe. In every case the material was salvaged and 
cut to size and shape: with the cutting blowpipe; and in 
most cases it was formed by the oxy-acetylene welding 
process. 

The large number of operations for which machinery 
builders are employing the oxy-acetylene cutting process 
illustrate the importance that has been attained by this 
method of cutting metals in the machinery industry. Re- 
cently a manufacturer of heavy machinery received an order 
that included thirty-two steel mill roll housings. The cus- 
tomer for whom the roll housings were to be made de- 
manded rush delivery, and the time necessary to produce 
and deliver the forged housings would have made the ful- 
fillment of the customer’s demands impossible, had no other 
means been available for the production of the parts for 
which forgings had always been used. 

In the emergency, however, the idea of cutting the parts 
from steel billets with the oxy-acetylene blowpipe was pre- 
(See Figs. 1 and 2.) It was tried out on a part 
immediate success that the entire 
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order was completed with oxy-acetylene cut parts, and this 
cutting process was adopted by the management as standard 
practice for this and ‘all similar work of the future. An 
accurate check on the costs of cutting these members from 
slabs 31% inches thick demonstrated that the oxy-acetylene 
cutting process resulted in a substantial reduction. The 
cutting blowpipe used in this instance was mechanically 
guided in a so-called straight-line cutting machine, as shown 
eek Tile ake 

Straight-line cutting machines are also being used to 
advantage in plants where follower blocks for railroad cars 
are cut from steel slabs. In one plant a heavy shear was 
formerly used, and the blocks rejected as above or below 
the required limits ran up to 18 per cent of the total number 
cut. The principal difficulty encountered was the tendency 
to make a cut which, on the very heavy material used, 
either did not start true or finish square. In this plant the 
use of the oxy-acetylene cutting blowpipe reduced the pro- 
portion of rejections to less than 1 per cent of the total 
number of blocks cut. At another plant saws were being 
used to cut the follower blocks. The chief disadvantages 
of this method were the time necessary for each individual 
cut, and the expense entailed in replacing saw teeth ruined 
by the heavy work. The cutting of a single block with the 
saw required an average of twenty minutes. This time 
was reduced, by the use of the oxy-acetylene process, to an 
average of less than one minute and thirty seconds. 

An instance of the use of oxy-acetylene cutting for special 
work is presented by a manufacturer of railroad contracting 
equipment whose products are largely made to customers’ 
special requirements. The oxy-acetylene blowpipe makes 
possible the production of such equipment without delay 
for special parts, and minimizes the cost of effecting changes 
in design from corrections or alterations in the specifica- 
tions. The railroad ditcher shown in Fig. 3 was built 
largely by means of oxy-acetylene cutting. The spreader 
arms were cut to size from tank steel sheets 54 inch thick. 
Manganese steel castings were cut to fit the irregular lower 
edges of the spreader arms. Channels, shapes, and angles 
were cut to size and shape for use as supports and manipu- 
lating mechanism. Likewise, the frames for the plows 
were cut to size and the car truck bolster and various 
supporting bars were prepared by cutting with the oxy- 
acetylene blowpipe. All of these operations resulted in 
savings over the methods formerly employed. 

A manufacturer of press brakes uses the oxy-acetylene 
process for similar operations. In this instance 214-inch 
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Pile of Roll Housings cut from Steel Slabs by the Use of the Machine shown in Fig. 1 
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machinery steel plate is cut to size and shape. Here the oxy- 
acetylene cutting process is employed primarily to provide 
stronger parts than the special castings ordinarily used. 
The manufacturer found, however, that in addition to ac- 
complishing the object he had in view, the use of stock 
plate cut to size was less expensive than the use of castings. 
The time saved in this instance in the regular production 
of the press brakes was also of great importance, since 
immediate delivery 
of -the machinery 
plate could be had in 
the quantity required. 
This company builds 
special machines and, 
although there are 
nearly always eight 
or ten machines in 
process of construc- 
tion, there are sel- 
dom two of the same 
size or design. The 
sizes of the parts 
necessary vary great- 
ly with each job and 
each kind and style 
of press. The wide 
range of adaptability 
of the oxy-acetylene 
cutting blowpipe aids 
this company materially in keeping the production costs at 


Fig. 3. 


a minimum. 

In this plant the material for each machine is delivered 
to the point at which the machine is to be completely built. 
As the assembling progresses, special parts and pieces are 
cut to size and fitted to the work. No finishing of the parts 
prepared in this way is necessary, as the oxy-acetylene cuts 
are usually well within the limits of accuracy that are 
demanded. 

These cited uses in the machinery trade illustrate some of 
the advantages of metal cutting by the oxy-acetylene process 
for the classes of work mentioned. There is no doubt that 
many others in the trade will be able to adapt the oxy- 
acetylene process to their own production work in ways 


similar to those described. 
* * * 


MEETING OF THE AUTOMOTIVE ENGINEERS 


The summer meeting of the Society of Automotive Engi- 
neers was held at Spring Lake, N. J., June 19 to 23. The 
convention was opened by a meeting of the Standards Com- 
mittee, acting upon several important recommendations, 
which are reported in full in the June number of the Journal 
of the society. The technical sessions covered a number of 
subjects of interest to automobile engineers. James EH. Hale 
read a paper on large-section air cushion tires, discussing 
the effect of large tires on steering, skidding, and traction. 
He also dealt with the serviceability, cost, power consump- 
tion, and cushioning effect. Another session was devoted to 
four-wheel brakes. Four types of brakes were described by 
their makers: The Lockheed, hydraulic, Duesenberg hydraulic, 
U. S. Axle mechanical, and Renault mechanical. A general 
discussion was entered into in connection with this session 
on the advantages and the disadvantages of four-wheel 
brakes. 

At a later session, R. N. Falge read a paper on head lamp 
glare, and Dr. C. H. Sharp, chairman of the Committee on 
Motor Vehicle Lighting of the Illuminating Engineering So- 
ciety, discussed anti-glare legislation. The latest results of 
the society’s fuel research test were presented by W. S. 
James and Dr. H. C. Dickinson. Professor G. B. Upton of 
Cornell University read a paper on the effect of spark ad- 
vance on engine performance. 
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ALUMINUM SOLDERS 


In a circular of the Bureau of Standards, it is pointed out 
that all metals or combinations of metals used for aluminum 
soldering are electrolytically electro-positive to aluminum. 
A soldered joint is therefore rapidly attacked when exposed 
to moisture and disintegrated. There is no solder for alu- 
minum of which this is not true. Joints should therefore 
, never be made by 
soldering, unless 
they are to be pro- 
tected against corro- 
sion by a paint or 
varnish, or unless 
they are quite heavy, 
such as repairs in 
castings, where cor- 
rosion and disinte- 
gration of the joint 
near the exposed sur- 
face would be of 
little consequence. 

Solders are _ best 
applied without a 
flux or by using 
paraffin as a flux, af- 
ter preliminary 
cleaning and tinning 
of the surfaces to 
be soldered. The composition of the solder may be varied 
within wide limits. It should consist of a tin base with the 
addition of zinc or of both zinc and aluminum, the chief 
function of which is to produce a semi-fluid mixture within 
the range of soldering temperatures. 


Suggested Ranges of Composition 


Tin-zine Solders 
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The higher the temperature at which the ‘“tinning” is 
done, the better the adhesion of the tinned layer. By using 
the higher values of the recommended zine and aluminum 
percentages given, the solder will be too stiff at lower tem- 
peratures to solder readily, and the workman will be obliged 
to use a higher temperature, thus obtaining a better joint. 
A perfect union between solder and aluminum is very diffi- 
cult to obtain. The joint between previously tinned sur- 
faces may be made by ordinary methods and with ordinary 
soft solder. Only the “tinning” mixture need be special 
for aluminum. There is no reason why a good solder for 
aluminum need be brittle, as several commercial varieties 
are, and it is very undesirable that it should be. 


* * * 


The American Welding Society has just issued an outline 
of a course for the training of oxy-acetylene welders. This 
report was prepared by a committee and combines the ex- 
perience of experts of the Federal Board of Vocational Edu- 
cation, the American Welding Society, and the National 
Research Council. For the information of the person who is 
selecting candidates, the text includes a discussion of the 
qualifications that the candidates for training should possess. 
For the information of the instructor, the text includes the 
fundamentals in gas welding, together with a detailed state- 
ment of content, classified under type welding jobs arranged 
in the order of difficulty. Copies may be obtained from the 
American Welding Society, 29 W. 39th St., New York City. 
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THE INCREASING USE OF PRESSED STEEL 


During the business depression from which the metal- 
working industries are rapidly emerging, the shops making 
stampings and pressed-steel parts have probably been the 


busiest—those engaged in automobile construction excepted. ~ 


The rapidity with which pressed-steel parts can be made, 
and their relative cheapness when produced in quantities, 
are two important factors in their favor, compared with parts 
produced by other methods. 

At present, a large new field for the use of pressed-steel 
parts is being developed. In many instances it has been 
found advantageous to replace gray iron castings with 
pressed-steel parts. Covers, frames, boxes and other metal 
parts that can be made conveniently from pressed steel are 
lighter, stronger and cheaper. An iron casting must be rea- 
sonably thick to permit molding and afford sufficient strength. 
The pressed-steel part can be made much thinner, and yet 
is stronger because of the greater strength of steel. It does 
not have the brittleness of cast iron, and can stand a re- 
markable amount of abuse without damage. Being thinner, 
the steel part is also lighter, an important consideration 
with present high freight rates, when the manufactured 
articles have to be shipped long distances. The only serious 
factor in this process is the cost of the dies, necessitating 
a considerable production in order to absorb the first cost. 

Some examples of savings may be of interest: Cast-iron 
covers for instrument boxes, cleaned and ready for use, have 
been produced for about $4 apiece. Made from pressed steel, 
these covers cost only 85 cents, not counting the cost of the 
dies. The dies cost $1200. If a thousand covers were pro- 
duced, the total cost per piece would be $2.05, including the 
die cost, the saving being $1.95 per cover. After the die cost 
has been absorbed, the saving per cover is $3.15. 

Tool boxes formerly made by hand from sheet steel cost 
$7 apiece; the pressed-steel boxes cost $3 apiece. The dies 
in this case cost $2500. If a thousand boxes were made, 
the tool cost per box would be $2.50 and the total cost, $5.50, 
or a saving of $1.50 per box. After the die cost has been 
absorbed by the first thousand boxes, the saving per box 
for those made in excess of one thousand would be $4 apiece. 
These figures are given to indicate possible economies, and 
to point out the importance of investigating this method of 
manufacture. Sometimes, parts that cannot be made in one 
piece by the power press method can be produced in two 
pieces and welded together at a considerable saving over 
a casting. ‘ 

At times, strength and lightness, and not saving in cost, 
may be the important factors; but in either case the possi- 


bilities of pressed steel are well worth investigating. 
* * * 


THE EFFECT OF 
LABOR-SAVING MACHINERY ON WAGES 


When power looms were introduced in the textile industry 
of Great Britain not quite 150 years ago, labor fought bit- 
terly the introduction of this mechanical means for sup- 
planting the work of human hands. And for a century and 
a half labor has fought almost every mechanical advance, 
regarding them as steps toward the time when machines 
would supplant men and when there would be no manual 
labor to be done. But in actual practice the result has 
been entirely different. Never before has automatic machin- 
ery been employed to the extent it now is in this country. 


Nowhere else is it possible to perform so much work with 
so little human exertion as in the shops and factories of 
the United States, where automatic machinery is developed 
to the highest degree. Yet in this country the highest 
wages in the world prevail, and with all this automatic 
machinery there is such a shortage of labor that many 
plants are unable to operate to capacity because there are 
more jobs than workmen. Automatic machinery does not 
deprive labor of jobs—it creates jobs, and by reducing the 
cost of the product brings within the reach of the masses 
necessities and luxuries unknown to the workers of other 
countries. 

The practical effect of labor-saving machinery on wages 
is nowhere more plainly visible than in the highly special- 
ized automobile plants, where we find automatic machinery 
used to the greatest extent. There special single-purpose 
machines turn out their product with incredible rapidity, 
and comparatively unskilled operators run them. In fact, 
unskilled men in the automobile industry are often paid 
higher wages than many of the skilled men in other metal- 
working trades, because the use of automatic machinery 
makes it possible to produce work in such quantities that 
All classes have benefited by 
the development of labor-saving machinery; but most of all 
the masses of the people have benefited, and this is as it 
should be. 


high wages are warranted. 


3% * * 


THE COMMERCIAL VALUE OF PATENTS 


Many inventors are inclined to overestimate the com- 
mercial value of their patented inventions. They often as- 
sume that with the issue-of the patent all obstacles on 
the road to fortune have been overcome, and take little 
account of the work to be done to make the new device 
commercially successful. They do not realize that often 
fully as much depends upon the manufacturing and mar- 
keting methods applied to the new enterprise, as upon the 
merits of the device itself., 

Many patented inventions of great merit have failed of 
commercial success because the necessary business ability 
and direction have been lacking. On the other hand, many 
articles of only mediocre merit have become highly suc- 
cessful because they have been ably developed, manufactured 
and marketed. This does not mean that merit in an in- 
vention is not of commercial value; it means that something 
more than a patent issued at Washington is required to 
establish that value commercially. The business ability that 
utilizes a valuable patent as the foundation for a prosperous 
industrial enterprise, is often fully as responsible for the 
success of the business as the invention itself. 

Yet patent protection is frequently a valuable aid in 
starting a new enterprise. Assuming that the patent is 
reasonably basic, it permits a new business to get under 
way without too severe competition; but as the business ac- 
quires strength, it needs less and less to rely on the pro- 
‘tection afforded by patents. Many of the great manufac- 
turing and business firms that now dominate their field have 
seen their original patents expire without jeopardizing their 
commercial standing. Their organization, production and 
selling methods, their experience in a specialized ‘field, and the 
ability that originally built or continued the business, are 
now the principal factors of success, although they are 
constantly striving to cover with patents valuable improve- 
ments that their experience has ehabled them to develop. 


————e 
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Ten Years of Cooperative Education 


By HERBERT D. CASEY, Springfield, Vt. 


theory and practice in a single course. The work in 

the shop is so interwoven with school work that while 
the student is working on a machine he is also studying its 
mechanical principles in a school suited to his needs. The 
town of Springfield, Vt., is admirably adapted for such train- 
ing. With a population only a little in excess of 7000, it 
has six machine shops, two foundries, and a shoddy mill. 
The manufacturers of the town have steadily and enthusi- 
astically supported this plan, and without this support the 
course would have been impossible. 

‘After careful investigation by a group of school officials 
and a committee of manufacturers, the cooperative course 
was organized as a department of the Springfield public 
schools in 19138. Governor James Hartness of the Jones & 
Lamson Machine Co., and E. R. Fellows of the Fellows Gear 
Shaper Co., took an 
active interest in the 
work. John M. Pierce 
is director of the 
course at the present 
time, and under his 
management it is 
steadily growing in 
spite of depressed in- 
dustrial conditions. 

The boys enter the 
course at the begin- 
ning of the second 
year of high school, at 
an average age of ap- 
proximately fifteen 
years. Previous to en- 
tering in the fall they 
spend the summer in 
the various shops to 
which they have been 
assigned. At the end 
of the summer, if the 
shop men are satisfied with their work and the boys still 
feel that they wish to go ahead, their parents sign a con- 
tract agreeing to keep them in the course for three years. 
While in the shops, they are under the direct supervision and 
management of the shop officials, and the director of the 
course at the school has only advisory relations with the 
foremen. The boys observe the same hours in the shops 
and are under the same working conditions as the men. One 
of the important things that differentiate this course from 
the ordinary trade school is the shop atmosphere. The work 
they do is real work, and must meet commercial require- 
ments. The competitive basis of factory work is emphasized, 
and the relation of cost to output is discussed with the 
students. Everyday economics are thus combined with actual 
shop work. The atmosphere is exacting and business-like, 
and this is not the least valuable part of the course. 

Work in the shop is much more than a job. It is a prac- 
tical school in mechanical problems. The officials give care- 
ful attention to the boys, correcting and encouraging them 
where needed. The course is carefully graded, beginning 
with simple machines, passing through the various depart- 
ments, and completing the boy’s mechanical experience in 
toolmaking and experimental work. A blueprint record sheet 
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SHOP DEPARTMENT FPECORD 


Shop Department Record, showing graphically the Work completed by a Student 
in Each Department 


is kept for each of the students, showing the time devoted 
to the different processes. This schedule is completed early 
enough in the course to allow for extra training in the line 
in which each one has shown the most skill, because, after 
his “exploratory” work he is allowed to specialize. At the 
end of each fortnight every boy makes out a report of what 
he has done and givés it to the director. These reports are 
used in round-table discussions later in the school room 
classes. 

The plan provides for dividing each of the three classes 
into two groups, aS nearly equal as possible. One group of 
each class spends two weeks in the shop and the other 
group two weeks in the school. At the end of the fortnight 
these groups change places, and the work in each group is 
repeated. 

The following is the program of studies: First year: 
. Any regular. high- 
school course. Second 
year: History, Eng- 
lish, mechanical draw- 
ing, algebra, mechan- 
isms, physics. Third 
year: Physics and 
chemistry, mechan- 
isms, algebra and 
geometry, American 
history, 
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Corrected to:- 


mechanical 
drawing and English. 
Fourth year: Mechan- 
isms, history,  eco- 
nomics, mechanical 
drawing, mathematics, 
and English. 

While the boys are 
working in the shops 
they receive pay rang- 
Tio hOM wl Dn tOmmos 
cents an hour, de- 
pending on the quality 
and quantity of work and the time the boy has spent in the 
course. Here, again, is a practical application of the eco- 
nomic law that quality and quantity determine earnings. 
During the three years these earnings amount to from $900 
to $1000. In addition to this, the shops grant a bonus of 
$100 to each boy completing the course. The graduate, then, 
completes his four-year course in the high school with a fair 
knowledge of machine tool work, and the tidy sum of about 
$1000 which he has earmed. He also has a definite knowledge 
of his abilities in a given field and a purpose to begin work 
at once. 

He is not perplexed with questions such as “What am I 
to do now?” or bothered with “dead end” and ‘blind alley” 
jobs. If the boy wishes to go further with studies, he is free 
to do so, although in order to enter college he generally 
has to make up foreign languages. The Northeastern Col- 
lege, the University of Cincinnati, and the University of 
Vermont have received graduates from Springfield into their 
engineering courses, where they have graduated with en- 
gineering degrees. One of the companies-has just completed 
an arrangement with the Northeastern College in Boston, 
whereby two boys are received on an alternating five-week 
basis between the shop and the college. Those responsible 
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for the plan are not without hope that it may be the be- 
ginning of a new practice in engineering education in New 
England. 

At the peak of the war rush, sixty-four boys were enrolled 
in the course. About forty-five are now taking the course, 
and the prospects are good for a greater number during the 
coming year. This is the tenth year that the course has been 
in operation, and seven classes have been graduated with a 
total number of fifty-seven completing the course. Of these, 
twenty-three are now employed in shop work; fifteen in 
drafting-room, office or on the road for machine-building con- 
cerns; five are engaged in automobile repair and driving; 
seven are in college; and one is teaching. 


The Purpose of the Course 


This is not a course for slow or retarded pupils. The stu- 
dent should be as keen and alert in order to make a success 
in this as in any other calling. Sometimes it happens that 
boys who have not done very well in other academic branches 
are awakened by the concrete problems of the shop and do 
excellent work; but, primarily, this is technical work brought 
into the high school, and to obtain the best results, the best 
material is necessary. As there is no laboratory or machine 
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shop to maintain, the expense of the department is low. 
About $6000 a year is the entire cost of the course in Spring- 
field, and of this amount two or three of the shops have, 
from the first, assumed one-half. 

After ten years of experience, certain results can be noted. 
The boys who have taken the whole course seriously, have 
a sense of mastery. They have attained definite results in 
a field that requires precise workmanship, and they are more 
sure of themselves than those who have not had this train- 
ing. Association with men and with real men’s problems 
gives them a maturity of judgment and a fixity of purpose 
not generally found in academic students of their age. 

Another good feature of the course is the notable change 
in the attitude of the “Co-ops” toward school and life in 
general. The question of what to do for a living and what 
is his place in life are questions of greater interest to the 
boys after working in the shops. They realize more and 
more fully what it means to earn a living, and how much 
easier it becomes with an education. Having earned money 
in the shops by real work, they realize the value of a dollar 
more than ever before. 

The department has about an average rank in scholarship. 
It carries a heavy line of studies with only half time to 
devote to it. If another year could be given to the course— 
two full years in high school—it would be beneficial. As 
it is, the boys of this department take a fair share of school 
honors, and some of them have made a brilliant record at 
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college. Literature, history, and economics are stressed in 
the course, which supplies the cultural element in so far as 
books can do so. The fundamental idea of schools is to 
train the learner to think, and correlated shop work is a 
constant stimulus to thought processes. Ideas must stand 
the acid test of workability. 


* of * 


WORK DONE BY THE GEAR MANUFACTURERS’ 
STANDARDIZATION COMMITTEES 


A considerable amount of standardization work is being 
done by the various sub-committees on standardization ap- 
pointed by the American Gear Manufacturers’ Association, 
with headquarters at 2443 Prospect Ave., Cleveland, Ohio. 
B. F. Waterman of the Brown & Sharpe Mfg. Co., Providence, 
R. I., is chairman of the general standardization committee 
of the association, and communications relating to gear 
standardization may be addressed to him. 

A brief resumé of the work of the different standardization 
committees shows that the following items are now being 
considered: Spur gear nomenclature; rules for the strength 
of spur gearing; standards for bevel pinions of ten teeth 
or less; bevel gear nomenclature; proportions of worms and 
worm-wheels for single- double-, triple-, and quadruple- 
threaded worms; rules for calculating the proportions of 
worm-wheels for existing hobs; standards for roller chains, 
adopted in conjunction with committees of the American 
Society of Mechanical Engineers and the Society of Auto- — 
motive Engineers; means for inspecting gears for noise; 
recommendations for the treatment of various gear steels: 
the testing of steels by the spark test; recommendations re- 
jating to the use of standard gear hobs for cutting herring- 
bone gears; standards for electrical railway gear pinions; 
standard forged steel gear blanks for electric railway service; 
standards for keyways; nomenclature for differential gear- 
ing, to be adopted in conjunction with the Society of Auto- 
motive Engineers; and a standard stub tooth form. 


* * *% 


LARGE-SCALE RAILWAY ELECTRIFICATION 


In order to increase the traffic capacity and to secure 
operating economies, the Virginian Railway has decided to 
electrify 213 miles of its track in Virginia and West Virginia, 
involving an, expenditure of $15,000,000. The Westinghouse 
Electric & Mfg. Co. has been awarded the contract for the 
electrical equipment, which is said to form the largest rail- 
road electrification contract ever placed. The division of 
the railroad to be electrified crosses the Allegheny Moun- 
tains. The electric locomotives will develop 20,000 horse- 
power, and will haul trains of 9000 tons up the grades of 
the road at a rate of fourteen miles per hour. Provisions 
have been made for increasing this power in the future so 
that 12,000-ton trains can be handled at the same speed. 
The power for the operation will be supplied by a 90,000- 
horsepower hydro-electric generating plant, supplying 88,000- 
volt current to the main transmission line. This high- 
voltage current is stepped down to 11,000 volts by trans- 
former stations, and thence it enters the trolley wire from 
which the locomotives draw their power. 


* * * 


For some time past a study has been in progress in the 
metallurgical laboratories of the Bureau of Standards on 
the. properties of various grades of boiler plate through a 
temperature range of from 20 to 465 degrees C. (68 to 869 
degrees F.) The results of this work have been published 
in Technologic Paper No. 219, which describes the special 
apparatus employed for making high-temperature tensile 
tests and the differences in behavior of the steel that were 
noted in the temperature range specified. 
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Requirements in Cutting off Metal 


By M. E. ERSKINE, President, Racine Tool & Machine Co., Racine, Wis. 


seems that at present further development in cutting 
[ metals by the power hacksaw machine is limited by 

the quality of the hacksaw blade, and that the next step 
in the development of cutting-off equipment must come from 
the hacksaw blade manufacturers. In any discussion of 
metal sawing, the first consideration is the speed at which 
the blade should travel to secure the best results. For all 
practical purposes, the writer is confident that three speed 
changes are ample for cutting 90 per cent of all the metals 
ordinarily cut on a hacksaw machine. These metals may 
be arranged under three heads as follows: 

1. Mild steel and iron bar stock, and all metals of equal or 
less degree of hardness. 

2. Steel over 0.35 per cent carbon, annealed tool steel, 
and tough materials such as nickel steel and bronze. 

3. Unannealed tool steel and all very hard metals. 

With a machine of modern design, having a 6-inch stroke, 
these classes of metals should be cut at about 125, 90, and 
60 cutting strokes per minute, respectively. Faster cutting 
speeds may be possible, but when reasonable economy in 
blades is considered, these speeds are the most practical. 


Pressure on Blade while Cutting 


The average power hacksaw machine of today is ar- 
ranged so that a definite limit is set on the amount of 
pressure to which the blade may be subjected. The pres- 
sure is regulated by weights acting through gravity, by 
spring pressure, or by what is known as “force feed.” Un- 
fortunately, a large number of machines do not provide any 
ready means for determining the amount of pressure applied 
to the blade at any given time; it is, however, preferable to 
have the pressure definitely known and limited, as the teeth 
of any blade will quickly give way under severe cutting pres- 
sure. The width or gage of the blade is of little consequence 
under these conditions, because it is the cutting edge or 
point of the teeth that breaks down. Metals in the first 
class mentioned, for average conditions, require that the 
full limit of pressure be applied; in the second class from 
one-half to three-fourths of the full pressure may be used; 
and in the third class, the minimum pressure that the design 
of the machine permits, should be used. 

These general rules must not be followed too literally. 
Common sense plays a large part in obtaining the best re- 
sults in the use of cutting-off machines. The rules given 
for speed and pressure are for average conditions. When 
fast production is required, regardless of cost, greater pres- 
sure or higher speeds may be used at the expense of blades 
and accuracy. Furthermore, a new blade requires less pres- 
sure to cut a given amount of metal than a used blade. As 
the blade loses its sharpness, the pressure should be in- 
creased; and as the pressure is increased, the faster will be 
the wear on the teeth. This leads to the conclusion that it 
is a waste of time to use a blade after it has ceased to cut 
freely. There is a very definite point in the life of a blade 
when it ceases to cut freely and starts to “ride” over the 
material. This point is readily determined by any operator 
familiar with metal-cutting, and judgment as to when this 
point is reached counts for more than any general rule. 


Effect of the Design of the Hacksaw Machine 


The manner in which the blade is applied to the metal by 
means of the machine has a great deal to do with the maxi- 
mum efficiency in cutting off metals and the life of the 


that are possible in cutting off metals. 


blades. Machines without means of lifting the blades on the 
non-cutting stroke are still in use in many places. This is 
the main reason for looking upon the hacksaw machine as 
the discredited member of the machine tool family, and the 
manufacturers of modern high-speed power hacksaw ma- 
chines must live down this reputation and educate users 
to an understanding of the possibilities of the modern 
machine, 

Everyone will agree that the hacksaw blade is made to 
cut one way only, and that it ought to be applied in such a 
way that it will clear itself of chips on every stroke. When 
it is allowed to drag back, the chips naturally clog in the 
teeth and are pulverized into an abrasive which quickly 
wears away the set of the teeth and dulls the cutting edges. 
It is safe to say that one back stroke, dragging the teeth on 
the metal, dulls the blade more than ten cutting strokes. 
Therefore, the important point in any machine of this type 
is the lift on the non-cutting stroke. The lift should be 
mechanically positive, and should work unfailingly under 
all pressures. 

A simple test for determining whether the saw is lifted 
free of the work on the return stroke is to operate the 
machine and notice whether all the chips are deposited on 
ene side of the cut. If the chips are divided between both 
sides of the cut, it is evident that there is not sufficient lift 
of the blade on the non-cutting stroke. Another test is to 
examine the chips under a magnifying glass and determine 
whether they are long and curled up, as if they had been 
cut in a lathe, or whether they have been broken up or 
ground into powder. The latter test can naturally be made 
only on soft steels or free-cutting materials. 


Savings Hffected by Correct Means for Cutting off Metals 


The average shopman does not realize the great savings 
The abuse of hack- 
saw machines constitutes one of the greatest hidden sources 
of waste in any metal-working shop. Suppose, for example, 
that it is required to cut off 3-inch cold-rolled shafting all 
day long. If the machine is designed to lift the saw prop- 
erly from the cut onthe back stroke, and pressure is cor- 
rectly applied, one blade should last a full day of ten hours, 
cutting at the speeds and pressures specified. If the ma- 
chine is out of adjustment so that the lift on the non-cut- 
ting stroke is inoperative, or if the machine is designed 
without a lift, the blade would last only one-tenth of the 
time mentioned. This means a saving by the first machine 
of ten to one on blades, or, expressed in dollars and cents, 
about $1.50 per day or $450 a year on one machine alone. 
In addition, production is slow and crooked cuts are gen- 
erally the result of using a machine which is continually 
wearing out blades. 

Let us take another example: In a certain tool steel 
warehouse, an antiquated machine is in operation, which 
cuts ali day long at 60 strokes per minute. The blade drags 
back and forth. The cuts run out from % to 4 inch, owing 
to the fact that the blade has lost its set during a few 
dragging back strokes. On an average, this machine will 
cut % inch per minute of solid metal, or 30 inches per hour. 
It will waste from % to 144 pounds of solid metal per minute 
by cutting crooked which requires that the ends be trued 
up later on. With tool steel at 20 cents per pound, this 
machine will waste $1.50 to $3 worth of stock per hour in 
cutting only 30 inches of stock. The modern high-speed 
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power hacksaw will cut an inch a minute easily, and should 
oe able to cut any number of pieces with a limit of plus or 
minus 0.010 inch. In that case there should be less than 20 
cents waste of metal per hour, and the production would be 
doubled. 


Increasing Production 


The examples given in the foregoing show, first, the sav- 
ings possible in blades; and, second, the savings possible in 
material. It remains to give a typical example of increased 
production. The average old-style machine in use in many 
shops, at 60 strokes per minute will cut off, at best, one piece 
of one-inch square stock every two minutes, or thirty per 
hour. Three hundred pieces per day of ten hours might be 
possible, but improbable. A modern high-speed machine 
does the same amount of work in five hours, and the saving 
in labor cost will amount to at least $2 or $3 per day at 
present wages. At the present time it is estimated that 
about 50 per cent of the machines in operation are of the 
old type, that increases the production costs as indicated. 
The average small shop, as well as many of the larger ones, 
operate hacksaw machines that do not have the modern 
improvements that make for economy and accuracy. Most 
of these shops would save the price of a modern high- 
speed machine in a short time. 

It is astonishing how difficult it is to convince many good 
mechanics that both rapid and- quite accurate work is now 
possible on the modern hacksaw machine. The following 
examples will illustrate what can be accomplished. On a 
modern machine, in which are embodied the principles out- 
lined at the beginning of this article, one blade will cut off 
609 pieces of one-inch square or round mild steel in one 
day, operating at high speed and full pressure. This repre- 
sents the cutting of 50 feet of solid metal. One blade will 
cut off twenty-five pieces of 5-inch cold-rolled shafting with 
limits of plus or minus 0.010 inch, axd with a difference of 
only five minutes in cutting time per piece between the first 
piece and the last. 

As for cutting time it is reasonable to allow one square 
inch per minute on all mild steels. In estimating the aver- 
age cutting time of a round bar, therefore, if the square 
of the diameter is multiplied by 0.7854, the result will give 
the possible cutting time in minutes. In the case of flat 
stock, the area in inches will also indicate the approximate 
cutting time. However, this rule is merely given as a con- 
venient guide, and carefully conducted tests may show that 
better results can be obtained under favorable conditions. 

It has not been the author’s intention to present a tech- 
nical article on metal-cutting, but to give a few practical 
illustrations of work actually performed every day. It would 
not be practicable to produce complete tables for metal-cut- 
ting speeds for every class of material, because actual re- 
sults are dependent upon too many conditions which cannot 
be directly controlled; for example, the blades may vary in 
uniformity of hardness and in the set of the teeth; the stock 
may vary inch by inch in hardness, and the machines may 
vary widely in cutting capacity. 

In order to train the user to recognize the difference be- 
tween the modern power hacksaw and the older types, many 
manufacturers have eliminated the use of the word “hack- 
saw machine” in reference to their product, and are referring 
to their machines as metal cutting-off machines. It is well 
to note this distinction, and it is the part of wisdom to pro- 
vide the best machine rather than the cheapest one for 


future use. 
* * ¥ 


An indication of the fact that machinery manufacturers 
are making increasing use of the services offered by the 
Bureau of Foreign and Domestic Commercé is found in re- 
cently published figures of inquiries received by the bureau. 
During the period June 27, 1921 to July 1, 1922, 11,178 in- 
quiries were received from machinery manufacturers, while 
from July 2, 1922 to May 26, 1923, 41,098 were received. 
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OFF BAR STOCK AT A HIGH 
RATE OF SPEED 


The cutting of heavy bar stock into pieces of the required 
length is an important operation in the manufacture of 
many products. The rate at which this operation is per- 
formed varies considerably in different plants, even in cases 
where cutting-off machines of the same kind are used under 
similar conditions. In this article, data are given on the 
results obtained in various plants in cutting off bars rang- 
ing from 21%4 to 7 inches in diameter, on Gorton machines. 


CUTTING 


Cutting off Carbon Steel Bars 


In the plant of one large steel company, seven cutting- 
off machines employed regularly in cutting off 3144-inch steel 
bars averaged 55 cuts per hour for each machine. The 
cutter travel was 50 feet per minute, and two bars were 
cut off at a time. The carbon content of the bars was 0.50 
per cent, and the manganese content 0.76 per cent. In an- 
other plant of the same company, 41 cuts per hour were 
made by one machine on 4%-inch bar stock in the initial 
tests, but this rate could not be regularly maintained owing 
to the crooked condition of the bars and the lack of proper 
facilities for handling the stock. 

In still another plant four machines were regularly oper- 
ated at the rate of 16 cuts per hour, on each machine, cutting 
6%<-inch diameter shell steel of 0.50 per cent carbon with a 
high manganese content. A representative of the manufac- 
turer of these machines obtained a production of 240 cuts 
per 10 hours in a test made under unfavorable conditions. 


Cutting off Brass Bar Stock 


During a test at the plant of a large brass concern, 5-inch 
common round leaded brass bars were cut off in 12 seconds. 
The time for cutting off a bar 6 inches in diameter of the 
same material was 20 seconds. These are actual cutting 
times and do not allow for handling the work. The regular 
production time for 7-inch stock in this plant was 70 cuts 
per hour. In another plant, common round leaded brass 7 
inches in diameter was cut off in 9 seconds, actual cutting 
time. Naval bronze bars 7 inches in diameter required 15 
seconds per cut. 


Tests Made to Determine Practical Cutting-off Speeds 


In a series of tests made by a large concern for the pur- 
pose of determining the most economical feeds for cutting 
off steel bars, it was found that 2%-inch bars having a 
carbon content of from 16 to 25 points could be cut off in 20 
seconds. In this’ test, the cutter made 35 revolutions per 
minute, which gave a surface cutting speed of 91 feet per 
minute. The cutter feed was 61% inches per minute. The 
total time for setting and cutting off the bar was 50 seconds. 
With the same cutter speed and a feed of 5 inches per 
minute, 31-inch steel bars of 35-point carbon were cut off 
in 42 seconds; the total time for setting and cutting off 
being 77 seconds. The quickest time in which 4-inch stock 
was cut off was 35 seconds. With a cutter speed of 91 feet 
per minute, 6-inch round stock was cut off in 64 seconds. 

As a result of these tests it was decided that 28 seconds 
was a good minimum time to allow for cutting off 214-inch 
steel bars, 37 seconds for 3-inch bars, 52 seconds for 4-inch 
bars, 76 seconds for 5-inch bars, and 105 seconds for 6-inch 
bars. The machines used in all the cutting-off operations 
described in this article were made by the George Gorton 
Machine Co., Racine, Wis., using their internal-tooth type of 
saws. In special tests made at this company’s plant to de- 
termine the strength of the saw teeth or cutters, a 6-inch 9- 
point carbon steel bar was cut off in exactly 40 seconds, with 
a feed of 9 inches per minute. In another test 1000 pieces 
of 34%-inch round steel stock were cut off in a day of 10 
hours. In this test the stock was bundled, special jaws 
being employed to hold one bar directly above the other. 
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“V-plex” Piston-rings 


A Leak-proof Automotive Piston-ring 
and Tools and Methods Used 
in its Manufacture 


By EDWARD K. HAMMOND 
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developed to increase the efficiency of operation of auto- 

mobile engines. In this article a brief description is 
given of the “V-plex” type made by the Krasberg Piston Ring 
Co., 536 Lake Shore Drive, Chicago, Ill., together with a 
detailed description of the successive machining operations 
performed on the ring members. 

V-plex piston-rings consist of a central wedge-shaped ring 
and two outer so-called “pressure rings,’ which are as- 
sembled together to make a packing for one groove in the 
piston as shown in Fig. 1. The advantage claimed for a 
composite ring of this kind, as compared with the commonly 
“used solid type of ring, is that it completely fills the groove 
in the piston and also expands to fit tightly against the wall 
of the cylinder, thus preventing leakage around the rings 
which wastes power and oil, causes spark plugs to become 
covered with soot, and allows carbon to be deposited in the 
cylinders. 

It is claimed that the wedge-shaped center ring of the 
V-plex piston-ring forces the two outer rings firmly against 
the walls of the groove to form a complete 


VV cereine forms of leak-proof piston-rings have been 


Next in the sequence of operations comes the snagging of 
the inside of the ring. This work is shown in process in 
Fig. 5, where it will be seen that the casting is held by a pair 
of tongs which are provided with a flexible rim A, This 
rim embraces the outside of the work, so that when the tong 
handles are pressed together, it grasps the casting. Inside 
the flexible rim there are three pins against which the previ- 
ously faced surface is located, so that the ring is held 
perpendicular to the snagged inner surface. It will be ap- 
parent by reference to the illustration that a grinding wheel 
is used that is of a diameter slightly less than that of the 
ring. The inside diameter of the ring is ground to fit a 
plug gage. 


Grinding the Sides of the Outer Rings 


It is necessary to have both sides of the outer rings smooth 
and parallel, and in order to obtain this condition, each of 


‘the sides is ground. For this purpose, use is made of a 


Heald rotary surface grinder, as shown in the heading illus- 
tration. The machine is equipped with a magnetic chuck, 
at the center of which there is attached a 


seal; and as years of service wear down the 
edges of the ring members that fit snugly 
against the cylinder walls, the rings auto- 
matically compensate for this wear, so that 
there is no leakage between the cylinder 
wall and the outside of the rings. In as- 
sembling the three parts of a V-plex piston- 
ring into its groove, care should be taken to 
stagger the split ends of each ring, so that 
they are uniformly distributed around the 
circle. 


Preliminary Machining of Outer Rings 


The outer members of the V-plex piston- 
rings are machined from individual castings. It is claimed 
that when this procedure is followed, the rings have more 
resiliency than those cut from the so-called “pot” casting, 
and as a result, are better adapted for the purpose intended. 
As the castings for the outer rings come to the machine shop, 
the first step is to face one side of each ring, which is done 
on a short-bed lathe built by the Porter-Cable Machine Co., 
of Syracuse, N. Y. As shown in Fig. 4, this machine is 
equipped with an air chuck operated by a pedal A, which 
provides for centering and clamping the work. This method 
of controlling the chuck leaves both of the operator’s hands 
free for rapidly handling the small pieces of work, and is 
found to be the means of increasing production. The facing 
tool indicated at B is carried by a cam-actuated rocker-arm 
which swings the tool forward into position to feed it across 
the casting. 


Fig. 1, Cross-section of ‘‘V-plex’’ 
Piston-ring 


disk A of slightly smaller diameter than 
the snagged inside diameter of the work. 
By simply dropping the ring B over this 
disk, a convenient method is provided for 
quickly locating the work, so that it may be 
rotated in constant contact with the grind- 
ing wheel. 

After locating the work from the snagged 
inside diameter and chucking it from the 
faced side, the opposite side of the ring is 
ground down to a smooth surface. The 
object of this grinding operation is to 
obtain a uniformly smooth surface, and 
still leave as much of the hard outer 
scale as possible, because the scale is said to increase the 
resiliency of the ring. After this operation has been fin- 
ished, the work is turned over to grind down the previously 
faced surface to the desired condition of smoothness and 
parallelism with the opposite side which has just been 
ground; also the ring must be reduced to the required 
thickness. 
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Turning the Outside Diameter 


The inside diameter and the two side faces of the rings 
have now been finished, but it still remains to machine 
the outside diameter. For this purpose, the rings A are 
loaded on a mandrel of the form shown in Fig. 2. This is 
of simple design, consisting of a body with a shoulder B at 
one end and a removable collar C at the opposite end, which 
is held in place by four bolts. The piston-rings are located 
on the mandrel so that they come into contact with the 
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Fig. 2, Multiple Work-holding Arbor used for setting up a Load of 
Outside Rings on a Lathe for rough-turning the Outside Diameter 
shoulder, after which the removable collar is put into place 
and bolted to secure the work for turning. The mandrel is 
furnished with the usual driving dog D and holes to receive 
the lathe centers, so that it may be set up on an engine 
lathe, for turning the outside diameter of the entire load 

of rings, just as if they were a single piece of work. 


Splitting the Rings and Finish-turning Outside Diameter 


Fig. 3 illustrates a hand milling machine built by the 
Rockford Milling Machine Co., which is equipped with a 
hand-operated fixture that provides for clamping four of 
the piston-ring castings while they are being split. This 
fixture consists of a fixed jaw A with a pilot B for centering 
the rings from their snagged inside surface, and a movable 
jaw C, which is operated by a cam D and a hand-lever £. 
Four piston-ring castings are placed in position between 
the jaws, and then the hand lever is pulled over to close 
the clamp, after which the milling machine table is pulled 
over to feed the work under the two saw blades F which are 
spaced a sufficient distance apart so that they remove the 
required amount of metal from the wall of the piston-rings. 


Fig. 4, Short-bed Lathe equipped with Pedal-operated Air Chuck and 
Cam-actuated Facing Attachment for machining the Outer Ring 
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Fig, 8. Hand Milling Machine equipped with a Special Vise for 
holding the Outside Piston-rings while cutting a Diagonal Slot 

Next in the order of operations on the two outside members 
of V-plex piston-rings comes the finish-turning of the out- 
side diameter. For this purpose, the rings are loaded on 
an arbor A, as shown in Fig. 6. It will be recalled that 
when the rings were rough-turned, they were located on the 
arbor (Fig. 2) from the snagged inside surface. This was 
sufficiently accurate for rough-turning, but for finish-turning, 
it is necessary to obtain a more precise setting. This is ac- 
complished by the means shown in Fig. 6. As far as general 
appearance is concerned, it will be seen that the arbors A 
used for finish-turning are of similar design to those em- 
ployed for roughing. The difference lies in the method of 
loading the piston-ring castings on the arbor. 


Method of Holding the Work 


For loading, the arbor is held vertically in a vise, so that 
the rings may be easily put into place, care being taken to 
stagger the splits around the arbor. The clamping collar B 
and nuts C are next put in place, but not tightened up. 
Then the arbor and work are transferred to a setting fixture 
D. The collars at B and E are of a slightly smaller diameter 
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Fig. 5, Grinding Stand and Hand Clamp for holding the Outside 
Piston-rings while performing a Snagging Operation on the Inside 
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than the outside 
of the work, and 
the purpose of this 
setting fixture is to 
bring the outside of 
the piston-rings con- 
centric with the 
lathe center holes at 
the ends of the ar- 
bor, rather than to 
have the rings lo- 


eated from their 
snagged inside di- 
ameter, as was the 


case in performing 
the rough-turning 
operation referred to 
in the preceding. 

It will be seen that the setting fixture consists of two 
blocks which fit together to form a cylindrical opening of 
the same diameter as the piston-rings that are to be finish- 
turned. With the’clamping collar B and the nuts C still 
loose, the work is placed in this fixture as shown at the 
center of Fig. 6, after which the upper block is swung down 
and bolted tightly over the work. This brings the work 
concentric with the lathe center holes in the arbor, because 
the collars B and # on the arbor are supported in openings 
at the ends of the fixture that are concentric with the larger 
opening that holds the work. This fixture serves the addi- 
tional purpose of preventing the piston-ring castings from 
shifting in a sidewise direction while the clamping nuts C 
on the arbor are being tightened. 

When the work has been secured firmly in place, a finish- 
ing cut is taken over the rings, after which the arbor and 
its load are removed from the lathe and reset in a fixture 
of the type shown in Fig. 6. This fixture has a cylindrical 
opening 0.025 inch in diameter larger than the one used for 
the first setting. As the split piston-rings were somewhat 
compressed in placing them in the first fixture, when the 
clamping nuts © and collar B of the arbor are released, the 
work will expand, so that in resetting, the rings are clamped 
somewhat further open than previously. Held in this way, 
the arbor is replaced in the lathe for taking a final finishing 
cut over the outside surface. 


Fig. 6. 


Turning the Bevel on the Inner Side of the Rings 


After the rings have been finish-turned, it is necessary 
to bevel their inner sides, and for this purpose Porter-Cable 
short-bed lathes, furnished with a tool equipment of the 
type illustrated in Fig. 7, are used. As the rings have been 
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Special Form of Arbor for holding Outside Rings 
Fixture for centering the Rings on the Arbor 
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split and are subject 
to a springing action, 
it is necessary to pro- 
vide means for hold- 
ing them _ securely 
in place, and this is 
done by the use of a 
special type of male 
center A and a female 
center B, between 
which the ring @ 
is held. The female 
center is counter- 
bored to such a diam- 
eter that the ring can 
just be slipped into 
place, and the male 
center engages the 
inside of the work so that there is no chance for slippage 
or distortion. Both of the centers are beveled in such a 
way that the tools can reach the work to perform the re- 
quired beveling operation. 

At the back of the lathe, there is'a formed tool D that is 
first brought into contact with the work to “hog off” the 
excess metal, after which a single-point tool # carried on a 
compound rest at the front of the lathe cross-slide is fed 
across the work to take a finishing cut. The roughing tool 
D is carried by an auxiliary tool side to which a rack is 
secured. This rack meshes with gear F, which is turned 
through the rotation of pinion G, the entire mechanism be- 
ing operated by handle H. 


while fimish-turning, and 


Finish-grinding the Inside Diameter 


The final operation in manufacturing the outer piston- 
rings consists of finish-grinding the previously snagged in- 
side diameter. This is done by locating a number of the 
castings in a pot fixture, so designed that the rings are com- 
pressed and slipped into this fixture, when they expand and 
are held from their finish-turned outside diameter. At the 
front end of the pot are a collar and clamping bolts, and 
the pot fixture is loaded with piston-ring castings until the 
last ring projects slightly beyond the end of the pot. When 
the clamping bolts are tightened and the collar of the fixture 
is forced against the end casting of the row, the whole 
load is secured firmly in place. The pot fixture is mounted 
on the spindle of a Heald internal grinding machine, and 
an abrasive wheel is reciprocated inside the piston-ring 
castings to grind the inside concentric with the outside. 

Mention has already been made of the fact that the two 
outer members of the V-plex piston-rings are machined from 


Fig. 7. Short-bed Lathe equipped with Special Oenters and Facing 
Attachment for turning Beveled Surface on Outside Piston-rings 


Fig. 8, Special Magnetic Chuck Adapter used for holding the Inner 


Piston-rings while grinding the Outside Diameter 
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Fig. 9. Combination Straightening and Tempering Die used in 


making the Inner Rings 
individual gray iron castings. For making the central mem- 
ber of 'this three-part ring, a special steel is used. The rings 
are formed to a V-shape, and after they have been machined 
to the proper form, they are sent to the heat-treating depart- 
ment, where the temperature of the steel is raised to be- 
tween 1400 and 1500 degrees F. in a special gas furnace. 
Upon removal from this furnace, the rings are dropped suc- 
cessively into a die shown at A, Fig. 9, which is operated 
by a foot-treadle B. This operation serves the double pur- 
pose of bringing the rings into a truly round form and of 
giving them a spring temper, as the closing of the die not 
only sets the ring in the required shape, but it also with- 
draws the heat rapidly enough to give the steel the required 
physical properties. 
Grinding the Outside Diameter of the Inner Rings 


For grinding the outside diameter of the inner rings, 
which is the only surface on these parts that is machined, 
use is made of adapters of the type shown at A, Fig. 8, 
which are slotted in such a way that eight 
of the rings can be ground at a time. This 
adapter fits on a special magnetic chuck, 
which has a pilot B that passes through the 
opening in the adapter, and there are electro- 
magnetic windings that pull the adapter 
back against the face of the chuck, where 
it is held firmly in place. Aside from the 
method of holding the work, this is an ordi- 
nary cylindrical grinding operation. 


Gaging the Finished Rings 


V-plex piston-rings are required to have 
the beveled face concentric and of a uniform 
angularity. They are tested for this condi- 
tion by means of special gages A shown in 
Fig. 10, which are furnished with dial test 
indicators. The piston-ring is dropped into 


Fig, 10, 
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place on this gage, the beveled surface being held under the 
needle of the indicator. Then the ring. is rotated, and in 
order to pass inspection the concentricity or angularity of 
the beveled surface must not vary enough to deflect the 
needle more than 0.001 inch. 

Next, the rings are tested for freedom from flaws by 
forcing them over a plug gage B, which is 1/32 inch larger 
in diameter than the piston on which the rings are to be 
assembled. The importance of this test will be readily ap- 
preciated when it is borne in mind that the two outer rings 
of each set are made of cast iron, and if there were any 
serious flaw in a ring, it would be likely to result in break- 
age when the ring was spread to put it in place on the piston. 

For testing whether or not the sets of inner and outer 
rings can be assembled together with satisfactory results, 
use is made of special plug and ring gages (0, which corre- 
spond in size to a piston and to the cylinder in which such 
a piston would operate. The plug gage is grooved so that 
the set of piston-rings can be assembled in place, and after 
it is filled, the plug gage is pushed into the ring gage. In 
this way, the action of the three assembled rings may be 
inspected under conditions that duplicate those of actual 
service in an automobile engine. Finally, the “spring,” or 
the amount of resistance to compression offered by the cast- 
iron outer piston-rings, is tested by means of a simple fix- 
ture consisting of a platform scale D on which the ring is 
supported, and a lever # carrying a yoke that engages the 
top of the ring. This lever is pushed down until the slot 
in the ring has been closed, and the inspector then reads on 
the scale the direct measure of the resistance that the ring 


offers to compression. 
* * * 


INCREASED EFFICIENCY IN PRODUCTION 


We must get our minds away from the notion that pre- 
war standards of living and volume of business would be 
normal now. ‘“Normalcy” is a vastly higher and more com- 
fortable standard than that of 1913. We must not judge the 
state of business activity by pre-war figures, but by a 
hugely increased base. We must not be frightened when 
our output of steel or textiles or automobiles, lumber, corn, 
or hogs, or our car loadings amount to figures far in excess 
of those implied in a normal growth of population. 

There has been in the last decade an unparalleled growth 
of our industrial and commercial efficiency and our con- 
sequent ability to consume. We are producing a larger 
amount of commodities per capita than ever before in our 
history. Precise comparisons are difficult to adduce, but 
exhaustive study from many angles of production over 
average periods ten years apart, before and since the war, 
would indicate that while our productivity should have in- 
creased about 15 per cent, due to the increase in population, 
the actual increase has been from 25 to 30 per cent, indi- . 
cating an increase in efficiency of somewhere from 10 to 
15. per cent.—Herbert Hoover 


Gages and Testing Devices used for inspecting the Finished Rings 
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Die-castings | Requiring Two Operations 


By CHARLES PACK, Vice-president and Chief Metallurgist, Doehler Die-Casting Co., Brooklyn, N. Y. 


HILHE, in a sense, all die- 

y y castings have special 

features, there are cer- 
tain designs of castings that tax 
the ingenuity of the die designer 
to find a method for their com- 
mercial production. The _ pro- 
duction of die-castings which at 
first glance would seem impos- 
sible of accomplishment, is often 
made possible by employing two 
operations. The casting  pro- 
duced by the first operation in 
reality becomes an insert in the 
second casting, but being of the 
same metal, it is fused with the 
second casting, the two thus be- 
coming one solid piece. Examples of work of this kind 
include tubular shapes having a projection or other irregu- 
larity that prevents the ready removal of the central core. 
In this article, three such castings are to be considered. 
They are the syrup dispenser top shown in Fig. 1 and two 
graphophone tone-arms, both of which are used on well- 
known phonographs. 

The syrup dispenser top is a tin-base casting, and the 
difficulty encountered in producing it was due to the spout 
being at an angle with the remainder of the cored section. 
This casting was made in the following manner: A straight 
copper tube A was cast into the first operation casting B, 
to form the spout. This casting was then bent to the 
proper angle, inserted in the die, and the remainder of the 
part cast around it. This is 
a very simple procedure after 
the method has once been 
evolved, but the solution of 
the problem at first glance 
appears much more difficult. 


Casting a Graphophone Part 


The appearance of the first- 
operation casting for a Col- 
umbia graphophone tone-arm 
isa shown wat. A. (Fig. 2, 
while a sectional view of the 
finished tone-arm is shown at 
B. This tone-arm is a zinc- 
base casting. The first-opera- 
. tion dies are partially illus- 
trated in Fig. 3. This illus- 
tration shows a _ sectional 
view of the ejector die in 
alignment with the cover 
die, a partial plan view of the 
ejector die and a _ sectional 
view through the ejector die, 
showing one of the cores. The 
die contains two impressions, 
which are symmetrically ar- 
ranged and fed by one gate 
A. The plan view shows only 
half the die. The other half 


is identical in construction Fig, 1. 


An Example of a Two-operation Die-casting 


with the portion shown in the 
plan view, but the impression is 
reversed. 

The sectional view through the 
small elbow core shows the ar- 
rangement for withdrawing the 
two cores that form the elbows. 
These cores join the long tapered 
core at a 45-degree angle, and 
are constructed so that as much 
of them can be removed at right 
angles from the tapered portion 
as is possible. The pinion B by 
which these cores are drawn is 
shown, as well as the means for 
locking the cores after they have 
been advanced to the casting 
position. The design of these two-impression dies cannot 
be regarded as out of the ordinary, the point of interest 
being the unusual method of producing the castings. The 
two die members are aligned by posts in the regular way, 
and they fit together with a shoulder and are locked by the 
locking member C, which contains a slot in which a stud on 
the ejector die becomes wedged. Not only are the dies 
properly cooled, but a water line is also run through the 
sprue-cutter D. 

The long tapered core which is operated by pinion ZF not 
only produces the tapered hole in the tone-arm, but also 
forms an opening through the elbow from which it is with- 
drawn. Referring again to the view A, Fig. 2, it will be seen 
that the edges of the opening are beveled and that the metal 
at this end of the casting is 
somewhat thinner than the 
remaining section; also there 
are annular beads D and # 
cast on the elbow. This cast- 
ing is used as an insert for 
producing the finished tone- 
arm, the method being pro- 
tected by patents. 


Second Operation on Tone-arm 


The beads on the first cast- 
ing are the means for an- 
choring the newly added metal 
which is cast on this end of 

‘the casting’ in the second 
operation. By this means 
the exterior surface is made 
uniform around the elbow, 
and the core opening pro- 
duced in the first operation 
is closed. 

The die used is also shown 
in Fig. 2. It is a two-impres- 
sion die, but only the large 
end of the first-operation cast- 
ing is placed in the die for 
casting on the additional 
metal. A core fits into the 
open end, as shown at G. 
This closes the end, and the 


— 
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core is so shaped that a uniformed curved surface is cast 
on the interior of the elbow. Special sleeve cores are also 
fitted into the die to form the shoulder, as indicated at H. 
These sleeves are advanced into the die impressions by two 
5g-inch pinions, and locked by a suitable clamp. The cores 
G which pass through the sleeves are operated by a single 
pinion. 

The metal is admitted through a central gate to both 
impressions, this gate being shown in the plan view of the 
cover die. The water lines for cooling both members of the 
die are shown in the illustration, as well as the ejector- 
plate J and the rack and pinion arrangement for operating 
it. This is a case where the ejector-pins must not project 
into the die impressions so far as to cast a shallow hole in 
the work, for that would be difficult to obliterate with a file. 
The plan view of the ejector die shows that two ejector- 
pins are sufficient for each casting. 


Another Example of Two-operation Work 


The third example of a two-operation die-casting is the 
Aeolian tone-arm, which is a tubular part having a com- 
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Second-operation 
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pound curve, presenting a unique problem in die-casting. 
This tone-arm is shown in detail in Fig. 4. The patented 
scheme employed in casting this piece consists of first mak- 
ing two hollow castings, then fitting them together and cast- 
ing the metal as in insert work, to complete the tone-arm. 
The first-operation dies shown illustrate how this is done. 

The two special castings used as inserts in the second 
operation are produced in this two-impression die. One 
casting is an elbow, produced in the left-hand impression. 
For this part, two cores are employed, which meet at a 45- 
degree angle and are drawn at right angles to each other by 
The shape of the casting is indicated at 
A. The other casting is produced in the right-hand impres- 
sion, as indicated at B. Castings A and B fit together, as 
shown in the plan view of the work in the lower right-hand 
corner of the illustration, and form a sectional core for all 
but the large end of the tone-arm, in the second operation. 

Casting B is made by means of a curved tapered core, 
which extends beyond the ends of the die impression and is 
located by two pins C.. These pins hold the ends of the core 
tightly in pockets in die-block ZH. This construction stops off 
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Fig. 3. First-operation Dies employed in casting a Graphophone Tone-arm. Only One of the Two Impressions in the Ejector Die is shown 


the metal in the casting on the line where die-block EH casting has been made, it is ejected from the die with the 
matches the die-block containing the casting cavity. The core in place. The core is then pushed through the cast- 
. core is located by a projection on the small end. After the ing and removed. 
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Fig. 4. Two-impression Dies for making Two Castings. This is the First Casting Operation for producing the Tone-arm 
shown in the Lower Right-hand Corner 
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The plan view of the cover die shows the method of gating 
both impressions from the sprue passage. It will be noticed 
that the gate for the small elbow leads to the end of the 
casting, whereas that for the other casting leads to the side. 
This is not objectionable here, because the fin left by the re- 
moval of the gate is cast over in the second operation. Dies 
for the second operation are not shown, but this is accom- 
plished by the use of two plug cores, one to close up the hole 
D and the other to form the interior of the hole at the oppo- 
site end. The metal is fed through gates connecting at the 
Jarge end of the tone-arm, this end being cast complete and 
metal being added, like a shell, to unite the two separate 
castings A and B. 

This die is a good illustration of how sectional construc- 
tion may be adopted to advantage to facilitate machining 
the die impressions. The ejector die in this case is con- 
structed of separate sections fitted together, each of which 
offers no particular difficulty in machining. This principle 
is extensively used in die construction. 


* *e # 


CLOSE RELATION BETWEEN ENGINEER- 
ING AND PATTERN DEPARTMENTS 


By B. RUPERT HALL 

Superintendent Pattern Laboratory, University of Illinois, Urbana, Ill. 

The connection between the engineering department and 
the pattern shop of a manufacturing plant is a close one. 
Both the designing engineer and the patternmaker are con- 
fronted with the same general condition, namely, the neces- 
sity of creating something from nothing. Every other 
manufacturing department in a commercial organization 
has some tangible object to work on. The pattern shop, 
alone of all the production divisions, shares with the en- 
gineering department the responsibility for displaying crea- 
tive power. 

It is for this very reason, perhaps, that most modern 
pattern shops are not operated more strictly on a production 
basis. In the average shop, each patternmaker is to a great 
extent allowed to exercise his own judgment in constructing 
a pattern. Comparatively little effort is made to supervise 
processes or to systematize methods. As a result, efficiency 
has suffered somewhat, although not so much perhaps as 
would have been the case in some other branch of craftsman- 
ship. The result of this system apparently has been to 
raise the standard of workmanship of the individual artisan, 
and as a consequence the system has been fairly satisfactory, 
although wrong in theory. Nevertheless, there is plenty of 
room for improvement in the present-day pattern shop. A 
certain tendency is noted in the direction of constructive 
change, marked by a constantly increasing effort to separate 
the work of planning from the manual construction of pat- 
terns. Such a change in method will, of course, tend to 
result in specialization, with a corresponding decrease in all- 
around proficiency. However, the efficiency of production 
is sure to be very much increased. 

The proper construction of patterns is a matter of vital 
importance to any manufacturing plant. An error in mak- 
ing a pattern that is to be used in large production will in- 
evitably cause a serious monetary loss. It is fully as serious 
an error and just as costly to design a part for which the 
pattern and casting may be easily made, but which is diffi- 
cult and expensive to machine. 
words of criticism from a competent advisor, offered while 
the design is taking form, would result in alterations that 
might effect a great saving. These are the conditions under 
which the engineering department and the pattern shop 
should establish closer contact. If the cooperation between 
the engineer and the patternmaker were close enough, most 
serious errors would be avoided, and a great deal of the 
trouble at present encountered in the machine shop and on 
the assembling floor would be eliminated. 
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How Cooperation can be Effected between the Drafting-room 
and Pattern Shop 

It is evident that the proper place to determine the method 
of making a pattern is in the engineering drafting-room; in 
other words, the casting must be so designed as to facilitate 
molding to the greatest degree. However, the average de- 
signer cannot be expected to be a specialist in every branch 
of production methods, and when it comes to the refined 
detail of pattern construction, a specialist is needed. The 
logical way to take care of this requirement is to obtain a 
man, well informed as regards both pattern shop and foundry 
practice, and to place him in the drafting-room and have 
him check all pattern drawings before they are issued to 
the shop. He is thus in a position to change any expensive 
features in the original design of the casting. At the same 
time, he can plan the method of constructing the pattern and 
core-boxes, if any are required, so that this does not need 
to be done in the pattern shop later on. The real thinking 
required in the manufacture of the casting from the original 
blueprint is done in designing and making the pattern. 
Consequently, it is obvious that a capable, trained man 
from the pattern department should make the best man for - 
the purpose outlined. 

There can be little doubt that a definite method of co- 
operation between the engineering department and the pat- 
tern shop, as outlined in the foregoing, would vastly improve 
the results obtained at present. This can be effected by 
more systematic methods and by organizing the two depart- 
ments so as to function as one in the matter of planning 
for the production of castings. 


% * * 
PROPOSED STANDARDIZATION WORK 


The American Engineering Standards Committee has pre- 
pared a list of more than 1000 items in connection with 
which standardization work or simplification of practice 
could be undertaken. This list has been prepared at the 
request of Secretary Hoover, and is in the form of a sum- 
mary of answers to a questionnaire sent out by the Ameri- 
can Society of Mechanical Engineers. The suggestions for 
standardization work relate to the automotive industry, the 
building industry, the electrical industry, the machine shop 
equipment field, the power plant field, the railroads, paper 
and printing, and miscellaneous subjects. 

In the machine shop field, some of the standardization 
subjects are as follows: Ball bearings; bronze bushings; 
driving chain; conveyor chain and sprockets; chucks; cot- 
ter-pins; flexible couplings; rigid couplings;- direct-con- 
nected machinery; die notches and die tongues; flat taper 
files; file handles; gears and gear reductions; gear tooth 
forms; hammers; hangers; lathe centers; lathe and drill 
press spindle tapers; grinding wheels; micrometers; lubri- 
cating oils; cutting compounds; core oils; rivets; screws; 
screw threads (pipe and bolt); heads on bolts and screws; 
nuts (hot punched and cold punched); spindle noses; 
tapers; taper pins; universal joints; acetylene welding and 
cutting blow-pipe; wrenches; and wire and sheet-metal 
gages. 

* * % 


STEEL’ USED FOR GAGES 


A very satisfactory steel to use for gages for interchange- 
able manufacturing work—both working and inspection 
gages—contains from 0.15 to 0.25 per cent of carbon, from 
0.90 to 1.20 per cent of manganese and from 0.04 to 0.06 per 
cent of phosphorus and sulphur. It should contain no sili- 
con, as silicon causes warping in hardening and hence is 
undesirable in a gage steel. Gage steels with compositions 
as follows, however, may be accepted as satisfactory: Car- 
bon, from 0.10 to 0.35 per cent; manganese, from 0.50 to 1.20 
per cent; phosphorus and sulphur, not more than 0.12 per 
cent; and no silicon. It is generally believed that it is best 
to have the carbon at a low limit of about 0.15 per cent. 
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Replacing Castings with Stampings 


Fig. 1. 


Humidifier Castings and Pressed-steel Parts used to 
replace them 


extent to replace thin cast shells. Several interesting 

substitutions of this kind have been made by the 
Worcester Pressed Steel Co., Worcester, Mass., and the ex- 
amples here presented may suggest similar uses of pressed 
metal to others. If this substitution can be successfully 
made, there are obvious advantages to be gained, not the 
least of which is increase in strength with reduction in 
weight. If it can be shown that greater productive costs 
- are not entailed, a more general use of pressed steel will 
result. 


Present metal is beginning to be used to a considerable 


Changes in Design Often Necessary 


There are certain things, however, to which attention 
should be called before specific cases are cited. These may 
have a bearing on the ultimate decision regarding the use 
of pressed steel where cast metals were formerly employed. 
When pressed metal is used, it is often necessary to rede- 
sign the piece that has previously been cast, eliminating 
reinforcement ribs, cast-on bosses, etc., and to devise other 
constructional details in their place. When the work is 
cast, lugs and other irregular projections can be cast on, 
but in pressed-steel work, it is usually preferable, and often 
necessary, to attach such portions of the part either by 
welding or riveting. Invariably the thickness of stock 
used for pressed-steel work is much less than the sectional 
thickness of castings. 

The best results can frequently be obtained by spot-weld- 
ing two or more thicknesses of metal together, as was done 
in the manufacture of the parts shown in Fig. 1. By this 
means the cost of manufacture can often be greatly reduced. 
Some manufacturers, 
however, feel a cer- 
tain amount of ap- 
prehension  regard- 
ing the dependabil- 
ity of a welded joint; 
but if the welds are 
made in the correct 
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Blanks, Shells and Piercing Die used in making Drip 


Fig; 2, 
; Bowls for Humidifiers 


spot-welded were pried open with a cold chisel and sledge 
hammer, and it was found that the original metal had failed 
—not the welded spot. It tore away around the weld, leaving 
a homogeneous solid thickness of metal, like a circular boss. 


Humidifier Bracket Made of Pressed Steel 


Contrary to what may be the general conception, the use 
of pressed steel in place of castings need not always involve 
complicated dies; nor is it always necessary to completely 
redesign the part to be replaced. In fact, it has been ob- 
served that, in general, the press work, where substitu- 
tions have been made, is extremely simple—so simple that 
in the examples here selected for description, little attention 
is paid to the dies themselves. 

Two cast-iron humidifier parts are shown at the left in 
Fig. 1, while at the right are shown the redesigned pressed- 
steel parts that replace the castings. In redesigning the 
humidifier bracket casting, the reinforcing web for the 
upper bearing was entirely dispensed with. Some other 
changes to simplify the design were also made, as the illus- 
tration clearly shows. The bracket is now made from 
0.187 inch thick stock and blanked to the shape shown at 
A, Fig. 3. The blank is then formed at the center with a 
slight offset, as at B. This offset is the beginning of the 
eye or bearing hole. The third operation bends the ends 
at an angle as shown at C, after which the eye is partially 
formed by bending. All this work is of the simplest nature, 
and the dies employed are regular blanking and bending 
dies. 

Closing the eye is done in two operations performed at 
the same time on one press. These are illustrated in Figs. 


4 and 5. A %-inch 
arbor is driven into — 
= 
D G 


the partly closed 
eye, and the bracket 
held in a_ vertical 
position on edge at 
the front of the die, 
the slide of the press 
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steel that had been 


Diagrammatic Views showing Operations in making Pressed-steel Bracket for 
Humidifier, and Movement Case for Fire-alarm Box 


to a horizontal 
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position, laying it in the die as shown in the illustration. 
This closes the sides of the bracket together, after which 
they are spot-welded. 

Four welds are made along the lower part of the bracket 
and three adjacent to the eye. The bolt-holes are pierced 
after the welding has been completed. The original casting 
weighed 10 pounds 9 ounces, and the stamping 4 pounds 10 
ounces. Thus a gain of approximately 6 pounds in weight 
has been made, and this has been done without weakening 
the bracket in any way. 


Making Another Pressed-steel Humidifier Part 


The drip-bowl casting for a humidifier is shown in the 
lower left-hand corner of Fig. 1, and its appearance when 
replaced by pressed steel in the lower right-hand corner. 
In redesigning this casting, it was found more practicable 
to make it in two pieces—a bowl and a socket—and to weld 
these together. The bowl is drawn up from a blank 9% 
inches in diameter of 0.063-inch stock. Seven operations are 
employed as follows: (1) Blank; (2) draw in a double- 
action press; (3) form neck; (4) pierce hole in neck; (5) 
restrike hole to form shoulder on neck; (6) trim edges; 
and (7) pierce several small holes. The blank, and the 


Fig. 4. 


First Step in closing the Eye of the Humidifier Bracket 


shells after forming the neck and trimming, are shown in 
the upper part of Fig. 2. 
unusual equipment is required for making the bowl in this 
way. 

The socket member is made from a blank 5 5/16 inches in 
diameter, of 0.187-inch stock. After blanking, five drawing 
operations are required to produce the plain cylindrical 
shell shown in Fig. 2. The first of these operations is per- 
formed in a double-action press, and the remainder in single- 
action presses. This shell is 1 9/16 inches outside diameter 
and 5% inches long. In the course of drawing the shell, 
two annealing operations are necessary. The seventh opera- 
tion consists of necking, and this is followed by piercing 
two rectangular holes in the sides. us 

The shell and the punch and die used in piercing the 
holes are also shown in Fig. 2. The die carries an arbor 
over which the shell is passed, and there is a loose piece 
under the outer end of the arbor to support the shell during 
the piercing operation. The rectangular punch is shown at 
the left of the die, from which it will be seen that it is 
V-shaped at the end to furnish the proper shear along 
the sides of the hole and to give the least cutting resistance. 
After a hole has been produced in one side of the shell, the 
work is located 180 degrees from the first position by a latch- 
block A which enters the previously punched hole, the latch- 
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block being raised from beneath by the small lever shown 
on the die. The casting weighs 4 pounds 10 ounces, and 
the pressed-steel drip bowl 1 pound 14 ounces. 


Pressed-steel Fire-alarm Box 


The inside case for the Gamewell fire-alarm box and the 
movement case confined in it, are shown at the right in 
Fig. 6. This is the pressed-steel substitute for the cast-iron 
unit which has been used heretofore. The case or box is 
drawn up from a blank (shown at the left) the shape and 
size of which were determined empirically. The rough 
dimensions of this blank are 16 by 18% inches, and steel 
0.057 inch thick js used. After being blanked, the work is 
drawn in a double-action press, the shell produced being 
shown on the blank. This shell is roughly 1014 inches wide, 
12% inches long, and 3 inches deep, inside dimensions. 

The box is then redrawn and annealed, after which it is 
restruck or sized to form the square corners and several 
slightly raised bosses. The next operations are trimming 
the edge and curling, which completes the manufacture 
with the exception of the minor operations of piercing 
holes, welding on the door jamb, and assembling steel 
inserts in the pierced holes for attaching the movement case, 
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Fig. 5. Closing the Eye, using the Same Set-up as shown in Fig. 4 


etc. It might be mentioned that these holes are slabbed on 
one side to accommodate the slabbed inserts and prevent 
them from turning. These inserts are threaded bushings, 
and are assembled by spinning from the outside of the box. 


The movement case is cylindrical, and is made from a 


drawn shell with a base of thicker stock welded on. The 
blank for the case is 1154 inches in diameter, and the 
stock ‘is 0.035 inch thick. The blank is first drawn in a 
double-action press to a shell 7 3/16 inches in diameter and 
3 5/16 inches deep. This shell is shown diagrammatically 
at D, Fig. 3. It will be seen from Fig. 6 that a boss is formed 
on the outside of the shell by flattening the sides, and this 
operation is next in sequence. The bottom of the shell is 
then pierced out to form the rim, as shown at ZH, Fig. 3. 
after which the metal surrounding the hole is formed into a 
bead, as shown at F and G. This bead receives the retaining 
spring for the glass dial on the movement case. 

The shell is then held horizontally in the press while three 
sets of notches, equally spaced, are pierced at the edge, as 
illustrated at H. In the following operation, the shell is 
trimmed along the dotted line, producing three lugs which, 
when bent in at right angles, are used to weld through, in 
assembling the base. The numerous holes are next pierced, 
and then the base, which is a flat blank with projecting ears 
for attaching it to the inside of the box, is assembled. This 
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base is 63% inches in diameter and 0.125 inch thick. It is, 
of course, properly shaped to fit the flattened sides of the 
case, and in this. way serves also to locate the lugs so that 
the pierced holes will come in the right position when the 
movement case is fastened in the box. 

The cast-iron fire-alarm box weighed 15 pounds 6 ounces, 
but when replaced with pressed steel as described, there was 


Pig. 6. 


Pressed-steel Fire-alarm Box with Blank and Shells in 
Different Stages of Completion 


a gain of nearly 6 pounds in weight, the pressed-steel box 
and case weighing 9 pounds 9 ounces. These examples are 
typical, and illustrate common methods of replacing cast- 


ings not involving prohibitive die cost. 
* * * 


BREAKDOWN TESTS FOR TOOL STEELS 


An important method of comparing tool steels is known 
as the lathe breakdown test. In this test the tool is used 
for cutting into a steel of definite composition, and works 
at a known speed and rate of cutting until it is worn out. 
A report on such tests has been issued by the Bureau of 
Important conclusions drawn may be summar- 
ized as follows: 

1. Breakdown tests are not satisfactory as a basis for the 
purchase of high-speed tool steels. 

2. Competitive comparisons of brands having nearly simi- 
lar performance is not justified, owing to the qualitative 
nature of this type of test; but relatively large differences 
may be determined with certainty, provided sufficient tools 
are tested and averages of at least two grinds are used in 
interpreting the results. 

3. Certain severe breakdown tests were made with rough- 
ing tools on 3 per cent nickel steel forgings, and high fric- 
tional temperatures were produced. It was found that the 
performance of commercial low-tungsten high-vanadium and 
cobalt steels was superior to that of the high-tungsten low- 
vanadium type of special steels containing about 44 per cent 
uranium and % per cent of molybdenum. The average 
power consumption in these tests was practically the same, 
so this factor need not be introduced in comparisons which 
may be made on the basis of endurance of the tools. 

4. Modification of the test conditions, including small 
changes in tool angles but principally changes in cutting 
speed, had a more marked effect on the performance of steels 
containing cobalt or special elements such as uranium or 
molybdenum than it did on that of the basic types such 
as plain chromium, tungsten, and vanadium steels. 

5. The high-tungsten steels showed relatively poor en- 
durance under severe working conditions, but did much 
better in more moderate tests. The latter were made on 
the same test log and with equal cutting speed and depth of 
cut, but with reduced feed. The frictional temperatures 
were not so high. Also, in these latter tests the perform- 
ance of the cobalt steels was better than that of either low- 
or high-tungsten steels. 

6. Hardness determinations and examinations of fractures 
indicate that the various types of commercial high-speed 
steel show differences in behavior under heat-treatment and 
in physical properties which are of importance under mod- 
erate working conditions and might counterbalance slight 
advantages in performance. 


MACHINERY 


875 


STOCK-CLAMPING ARRANGEMENT FOR 
' PUNCHING DIE 


By R. H. KASPER 


The work shown at A in the accompanying illustration 
was bent or deformed, as shown at B when the slot was 
punched. As this was objectionable, it was decided to pro- 
vide means for clamping the work on the sides as the punch 
passed through. This necessitated an arrangement that 
would hold the work securely and still release it automati- 
cally to permit its removal. 

The illustration shows a sectional view of the die which 
was designed for the work and which proved satisfactory. 
The die member C is constructed in the conventional manner. 
The stripper plate D is provided with guide plates # and F. 
Plate H# is held stationary by a pin which enters the die. 
This plate is grooved, as shown at Z to permit the tongue 
of the punch to pass through. The groove is made to corre- 
spond accurately with the outline of the die, so as to form 
practically a continuation of the die, although it does no 
cutting. 

Plate F slides in a groove in stripper plate D, and is, pro- 
vided with a heel at its back end.. The back face of this 
heel is ground to an angle of 5 degrees with its base. In 
back of plate F is screwed an angle-piece G, which carries 
a sliding plate H. Plate H is ground at its lower end to 
an angle of 5 degrees, so as to coincide with the heel of plate 
Ff, The punch-holder J carries the punch J and the plunger 
K, which is free to slide in its shank and is backed up by a 
spring. The work W is shown in position between the guide 
plates. 


Operation of Clamping Arrangement 


In operation, as the ram of the press descends, plunger K 
comes in contact with sliding plate H, and forces it down- 
ward. Plate H comes in contact with the heel of plate F, 
and, owing to the angularity of the two surfaces in contact, 
plate F is moved to the right® pressing the work against 
plate #. At this point punch J has not yet entered the stock. 
When the punch enters the work, the stock is prevented from 
being distorted by plate F, which is wedged against the 
work by plate H. The angular faces on plates F and H per- 
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Punching Die provided with Clamping Arrangement designed to 
prev it Work from being deformed 


mit the latter plate to serve as a wedge in back of plate I’, 
so that motion cannot be imparted by plate F to plate H. 
The result is that plate F becomes immovable when it touches 
the stock, holding it so securely that it will not be bent. As 
the ram ascends, plates F and H are returned automatically 
to their original positions by springs (not shown in the 
illustration). 
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Fly- 


Frame, 


wheel, and Other Parts—Second 
of a Series of Articles 


By P. A. FRIEDELL 


N designing any type of machine, there is always a 

proper place at which to start. In the case of a power 

press, this place is the crankshaft; then follow the re- 
ciprocating parts, the frame, and the driving mechanism. The 
crankshaft may be considered as the foundation on which 
the press is built, and a press, uniform in strength and 
pleasing in outline, can only be produced, by this method. 
Many errors in the design of presses can be attributed to the 
fact that the frame is designed first, and the other parts, 
including the crankshaft, are made to suit the frame; this 
results in a machine with weak points and unsatisfactory 
lines. 

Calculations covering the crankshaft, main bearing and 
connection caps, connection, connection screw, ball cap, and 
slide for an inclinable press of specified capacity were pre- 
sented in the first article of this series which appeared in 
January MAcHINERY. The present article covers the design 
of other important members of the same press. Some of the 
dimensions calculated in the first article will be used in this 
article; these values are given in the following, together 
with the figure numbers of the first article in which they 
were shown: 

D, Fig. 1 (crankpin diameter) =5 9/16 inches; 

d, Fig. 1 (crankshaft diameter) = 43 inches; 

t, Fig. 1 (throw of crank) = 1 inch; 

J, Fig. 5 (length of gibway on slide) = 234% inches; 

R, Fig. 5 (width of gibway on slide) =1% inches; 

G, Fig. 2 (length of main bearings) =7 11/16 inches; 

L, Fig. 5 (length from end of thread to center of ball on 

connection screw) = 614 inches; 

K, Fig. 5 (distance from center of connection ball to 

bottom face of slide) = 11 9/16 inches; 

G, Fig. 3 (length of connection) =13 3/16 inches mini- 

mum; 

F, Fig. 2 (height of boss on main bearing) = 9/16 inch; 

W, Fig. 5 (width of slide) = 12 inches; 

G, Fig. 5 (dimension on slide) = 4% inch; 

S, Fig. 2 (diameter of main bearing cap studs) = % inch; 

M, Fig. 5 (dimension on slide) = 15% inches. 


Designing the Gibs 


Gibs for an inclinable power press should preferably be 
made of the straight pattern shown in Fig. 6. Several other 
good designs are shown in MAcHINERY’S ENCYCLOPEDIA, 
Volume III, pages 413 to 418, inclusive. However, the 


design illustrated in Fig. 6 has been ..lmost universally 
adopted for the inclinable press. Refei1.ing to this illus- 
tration, 


L,= 2D + 1.5¢ + 10 = (2 X 5.56) + (1.5 X 1) +10 = 
22.62 or 2256 inches 


S,=0.15d + 0.25 = (0.15 X 4.375) + 0.25 = 0.91 say % in. 
T,= RFR + 0.125 = 1.875 + 0.125 = 2 inches 


C,= 7,4 0.58,= 2 + (0.5 & 0.875) = 2 7/16 inches 
W.=C,+ 8, + 0.125 = 2.487 + 0.875 + 0.125 = 3 7/16 
inches 

Bia b toy 

P,=7to 98,, about 88, desirable. 

As 8S, = 8 X % = 7 inches, it will be necessary to take 
a slightly lower value, say 6% inches for P,. For three 
spaces this will total 19% inches and leave 3% inches for the 
two ends, making #,—1 9/16 inches. This value falls be- 
tween the limits of 1.5 to 28,, and is therefore satisfactory. 
The holes S, in the left-hand gib should be made % inch 
oblong sideways to enable side play of the slide or ram to be 
eliminated by adjustment. 


Determining the Frame or Housing Dimensions 


The frame will next be considered, first laying out the 
parts of which the proportions are known, and then building 
the gib and main-bearing section of the frame around these 
parts. The faces of the main bearings should be made to 
suit the main bearing caps dealt with in the first article, 
and the slide section shown in Fig. 7 should be made to suit 
the slide and gib. It is customary, in the case of inclin- 
able presses, not to allow the bottom face of the slide to 
enter the gibs at the top of the stroke. This permits the 
use of dies and punches that are larger than the bottom face. 
Under such circumstances the slide face may come within 
1% or % inch of the gibs. This practice, of course, is not 
to be recommended, especially in blanking or similar work 
where it can be avoided; the more thoroughly the slide is 
supported at the point of maximum load, the less chance 
there is of shearing the dies or producing ragged edges on 
the blank. 

After laying in the main bearings, the distance H,, Fig. 8, 
from the horizontal center line of the crankshaft to the bot- 
tom of the gibways may be calculated. It is necessary to find 
the minimum distance from the center of the connection 
bearing calculated in the first article to the bottom of the 
slide. This equals G+ L4+4+K (in which @ is the dimen- 
sion® given in Fig. 3 of the first article and Z and K are 
given in Fig. 5) = 13 3/16 + 6144 + 11 9/16 = 31 inches. Add- 
ing the throw of the crank (1 inch) gives 32 inches for 
length H,, Fig. 8. Therefore 

G, = H,— L, = 32 — 225 = 9% inches 

If the press is designed so that it will take dies wider 
than the slide face, dimension H, should be less than the 
value given, an amount equal to the throw of the crank- 
shaft plus % inch. Then, 

A, = 13 3/16 + 64% + 11 9/16 — (1 + &%) = 29% inches 
and 
G, = 29% — 2254 = 7% inches 

Dimension G, should never be less than 1.2d + 1 when the 
bottom slide face is to enter the gibs; in the present case this 
equals (1.2 X 4.875) +1 or 61%4 inches. When the slide face 


' fore, 


‘bearings, as shown in Fig. 9. 


July, 19238 


may enter the gibs, G, should not be less than 1.2d + 2t= 
(1.2 X 4.875) + (2 X 1) or 7% inches. 


Designing Various Frame Sections 


Referring to the cross-section of the gibways shown in 
Fig. 7, which is taken along line X—X, Fig. 8, U, should be 
made equal to 7,, Fig. 6, or 2 inches, and, of course, 8, is 
the same as in Fig. 6, or % inch. 8, =S8S,—-% = %—K%= 
% inch. The set-screws should be placed midway between 
the gib studs, as shown in Fig. 8, and are used for adjust- 
ing the gibs so as to obtain proper alignment of the slide, 
a matter which is very important for efficient operation of 
the dies. 

B,=0.5 7, + 0.25 = (0.5 X 2) + 0.25 =1% inches 

Dimension A, must equal one-half the distance across the 

W + 2G+ 2W, 
slide and gibs — ————————— in which @ is the dimension 
2 
given in Fig. 5 of the first article. Therefore, 


12 + (2 X 0.25) + (2 X 3.4875) 
= 9 11/16 inches 
2 
ard 
0, = A, + 1/16 = 9 11/16 + 1/16 = 9% inches 

The main bearing is subjected to shear above the crank- 
shaft, and therefore sufficient metal must be allowed to 
withstand the shearing stresses. A load of 25 tons, or 50,000 
pounds, is transmitted to each bearing, and so with an allow- 
able shearing stress of 2000 pounds per square inch, which 
leaves a satisfactory factor of safety for cast iron, a minimum 
shearing area of 50,000 ~ 2000 or 25 square inches will be re- 
quired. The main section of the bearings should be 6 9/16 
inches long to suit dimension G minus 2F (Fig. 2); there- 
the minimum thickness Q, (Fig. 8) should equal 
25 + 6.56 = 3% inches. 

The next section of the frame to be considered is the 
head, taken along the horizontal line Z-Z through the main 
The method used by the writer 
is to assume the dimensions of a section and calculate it; 
if the stresses indicated are not desirable, the section dimen- 
sions are changed and the stresses recalculated. The tensile 
stress should be from 2000 to 2500 pounds per square inch, 
and the compressive stress preferably from 4000 to 5000 
pounds per square inch. Stresses below these values are not 
desirable from the standpoint of metal economy, while 
higher stresses do not insure safety and rigidity. 
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Fig. 6. Design of Gibs extensively used on Inclinable Power Presses 


Referring to Fig. 9, section Z—-Z, dimension fF, should 
match the boss on the main bearing cap, which was made 
1 5/16 inches wide. 

M, = 0.25d + 0.25 = (0.25 X 4.3875) + 0.25 = 1.34 or 13 inches 
Y, = G(Fig. 2)— 2F = 711/16 —(2 X 0.56) = about 654 inches 
O, may, for trial purposes, be taken as equal to d = 4% inches 
ho 0 bya == 0 be 6:62 0i=—=0.0 124 Ol doy Loanches 
J,= 05K, = 0.5 X 3.31 = 1.656 or 15¢ inches 

R, should be made large, say about 0.5d, so as to avoid 
complications in casting, or the web section of thickness M, 
may be tapered, making it thicker at the front. Length X, 
may be assumed for trial purposes to be approximately equal 
to 3d=3 X 4.375 —=13%, say 13% inches. 

Before finding the strength of section Z—-Z with the assumed 


MACHINERY 


877 


figures. as a basis, it is necessary to find the center of gravity 
of the section. The radii may be neglected in the computa- 
tions, as the variation they may cause would not affect the 
results appreciably. The center of gravity cannot be deter- 
mined until the area of each element of the section is multi- 
plied by the distance the center of gravity of the element 
is located from face f of the section. Thus, the area and 
area moment of each element are found as follows: 


Area Area Moment 
(a) 1.312 X 7.688 = 10.08 0.656 X 10.08 = 6.61 
(0) 3.063 X 6.625 = 20.29 2.843 X 20.29 = 57.68 
(CG) 2b 137i 9297 8.000 X 9.97 79.76 
(e€) 1.625 X 3.3813 = 5.38 12.44 X 5.38= 66.93 


Total area = 45.72 Total area moment = 210.98 


SECTION X-X, Fig,8 


Fig. 7. Section through the eae of the Power Press Frame shown 

in Fig. 

-The distance to the center of gravity of the entire section 
from face f may now be determined by dividing the total 
area moment of the elements by the total area of the section. 
Thus, 210.98 + 45.72 =4.62 inches=the distance to the 
center of gravity of the entire section from face f. The cen- 
ters of gravity of the various elements are located from the 
center of gravity of the entire section as follows: 

(a) 4.62 — 0.66 = 3.96 inches 
(ob) 4.62 — 2.84 =1.78 inches 
(c) 8.00 — 4.62 = 3.38 inches 
(e)12.44 — 4.62 = 7.82 inches 

The moment of inertia 7 of the entire section may now 

be calculated by using the general formula 

I,=Ig + (a, X d,’) 

for each element and adding the results. In this formula, 

I, = moment of inertia of any element in question about an 
axis through the center of gravity of the entire 
section; 

Iz = moment of inertia of the element about its own center 
of gravity; 

ad, = area of the element; and 

d,= distance from the center of gravity of the element to 
the center of gravity of the entire section. 

The moment of inertia of a rectangle with respect to an 
axis through its center of gravity may be determined by 
means of the formula 


in which 
+= width of rectangle in inches; and 
h, = height of rectangle in inches. 
Thus, 7, for each of the elements in Fig. 9 is as follows: 


eo leo le 
(a) I, = —-———— + (10.08 X 3.967) = 159.50 
12 
6.63 X 3.06° 
(b) I, = ————— + (20.29 X 1.78?) = 80.11 
12 
1.388 X 7.25° 
(c) I, = ——————_ + _ (9.97 X 3.387) = 157.78 
12 
3.31 X 1.63° 
(e) I, = ————— + (5.38 X 7.82?) = 330.19 
12 


Moment of inertia J of the entire section = 727.53 
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Tensile and Compressive Fiber Stresses 


The action of the load on the crankshaft produces a tensile 
stress on section Z—-Z to the left of the center of gravity, 
and a compressive stress to the right, both of which are due 
to flexure. In addition, there is a tensile stress distributed 
uniformly over the section. Before determining these 
stresses, it is necessary to calculate the tensile and c-m- 
pressive section moduli which are equal to the moment of 
inertia I divided by the distance from the center of gravity 
to faces f and m, respectively. Thus the tensile section 
modulus = 727.53 + 4.62 = 157.44, and the compressive sec- 
tion modulus = 727.53 ~ 8.63 = 84.3. i 

The tensile fiber stress due to flexure equals the bending 
moment of the section divided by the corresponding section 
modulus, and the bending moment is determined by multi- 
plying the load on each crankshaft bearing by the distance 
from the center of the crankshaft to the center of gravity. 
Thus, 50,000 X (2.187 + 4.62) = 340,350 inch-pounds — bend- 
ing moment. Dividing 340,350 by 157.44 gives 2160 pounds 
per square inch as the tensile fiber stress due to flexure. The 
tensile stress uniformly distributed over the section is found 
by dividing the load on each crankshaft bearing by the area 
of section Z-Z%. Thus 50,000 + 45.72 1090 pounds per 
square inch. The maximum tensile fiber stress then equals 
2160 +1090 or 3250 pounds per square inch. This value 
is greater than the high limit specified in the foregoing, and 
so the section ZZ should be more amply proportioned and 
recalculated. The flexure compressive stress is found by 
dividing the bending moment by the compressive section 
modulus. Thus, 340,350 + 84.3 = 4040 pounds per square 
inch. This stress would be reduced considerably by. sub- 
tracting the tensile stress uniformly distributed over the 
section. 

The distance X,, Fig. 9, may be increased somewhat when 
the remainder of the head is designed so as to obtain neat 
and sturdy lines. A tie should be placed between the 
housings at the rear, as shown in Fig. 8, where it will not 
interfere with the movement of the slide connection. 


Dimensions of the Bolster Plate and Gap 


The “shut height” of a press is considered as the distance 
from the bottom of the slide to the top of the bed, when 
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the slide is at the bottom of the stroke and the connection 
screw is screwed into the connection as far as it will go. 
In other words, it is the distance from the bed to the bottom 
of the slide, stroke down and adjustment up. The “die 
height” is the distance from the bottom of the slide to the 
top of the bolster, stroke down and adjustment up. 

The thickness of the bolster plate may be made equal to 
0.5¢ + 0.5 inch to the nearest quarter inch. In this case 
the thickness would equal (0.5 X 4.875) + 0.5 = 2.6875 or 
2%, inches. The bolster plate should match the top of the 
bed, and in the smaller sizes of presses up to about 5 tons 
in capacity, it may be held by two bolts. Above this capa- 
city, four or more bolts should be used, depending upon the 
size of the bolster plate. The bolts should preferably be 
made the same size as the studs in the connection cap. 
These were made 1 inch in the preceding article. When 
parts are to be pushed through the die, it is, of course, 
necessary to provide a hole through the bolster plate for 
this purpose. 

It has been found that the distance from the center of 
the crankshaft to the bottom of the slide, stroke down and 
adjustment up, is 32 inches. Let it be assumed that a die 
height of 8 inches is desired, that the slide face is allowed 
to enter the gibs, and that the bolster plate is 234 inches 
thick. Then dimension JN, to the top of the bed will equal 
§$2+ 8+ 2% = 42% inches. H, was made 32 inches; there- 
fore the gap height should be 4234 — 32 or 10% inches. If 
the slide face were not permitted to enter the gibways, the 
gap height would equal 4234, — 29% —12% inches. The 
depth of the gap should be made a little greater than one- 
half the width of the deepest die to be used in the press. 
For purposes of calculation, a depth of 10%, inches will be 
here assumed for dimension fF. 


Calculating Housing Section Y-Y 


A section of one housing, taken on line Y—-Y, Fig. 8, is 
also shown in Fig. 9. The method of calculating this sec- 
tion is similar to that given for the sectio Z-Z. By laying 
out the preliminary design of the gap, it will be found that 
a value of about 22 inches for X, gives a uniform and neat 
design. This dimension will therefore be used as a trial 
value. Y, may be made a little less than G, Fig. 2, say, 
7% inches; M,=M,=—1% inches; 0,=—0.7Y,=0.7 X 74 = 
by inches; K, = 05Y, = O05) (oes 
inches; and J, = 0.5K, = 0.5 X 3% 1% ins. 

The center of gravity of this section is de- 
termined by dividing the section into ele- 
ments h, i, and j, and making the following 
computations: 


Area 
(hh). 6.25. Tb = 0ios 
(71) 14.88 X 1.38 = 20.53 
(j) 188.X" 3.75 eda 


Total area = 66.96 


Area Moment 


(h) 2.638 X 39.38 = 103.57 
(4) 12.68 X 20.53 = 260.32 
(j) 21.06 X 7.05 = 148.47 


Fig. 8. Detail View of the Frame 


Total area moment = 512.36 


The distance from face k to the center of 
gravity then equals 512.36 + 66.96 = 7.65 
inches. The distances from the center of 
gravity of the various elements to the center 
of gravity of the entire section are deter- 
mined as follows: 


(h) 17.65 — 2.63 = 5.02 inches 
(i) 12.69 — 7.65 = 5.04 inches 
(7) 21.06 — 7.65 = 13.41 inches 


The moments of inertia J, of the elements 
may now be calculated as follows: 
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7.5 X 5.25° 

(h) I, = —————— + (39.38 X 5.027) = 1082.82 

12 

1.88 X 14.888 

(i) I, =—————— + (20.53 X 5.047) = 900.38 
3.75 X 1.88% 

(7) I, = ————— + (7.05 X 13.417) = 1269.86 


Moment of inertia J of entire section = 3253.06 


Then the section modulus with respect to face k equals 
3253.06 ~— 7.65 = 425, while the section modulus with respect 
to surface 7 equals 3253.06 — 14.85 = 226. The bending mo- 
ment equals 50,000 X (7.65 + 10.25) = 895,000 inch-pounds. 
The tensile fiber stress due to flexure equals 895,000 ~ 425 = 
2100 pounds per square inch. To this should be added the 
tensile stress uniformly distributed over the section. This 
stress equals 50,000 + 66.96 = 750 pounds per square inch. 
Thus, 2100 + 750 = 2850 pounds per square inch, the maxi- 
mum tensile fiber stress on the section. This stress is a 
little high, and so the section should be increased somewhat 
in area. The compressive fiber stress due to flexure equals 
895,000 + 226 = 3960 pounds per square inch. 


Details of the Frame 


The bed member is subjected to bending stresses along an 
imaginary vertical line drawn downward as a continuation 
of the face of the gap. It may be calculated as a cantilever 
beam, loaded at the slide center line. Calculations will show 
that the distance to the rounded bottom of the housings from 
the intersection of the top of the bed with the gap face need 
only be 16 inches if the contour of section Y—Y is main- 
tained. A plate or shelf is cast between the two housings 
with the top about 144 inch below the bed level. This shelf 
‘' acts as a tie for the frame, as well as a support for the 
lug which takes one end of the inclining mechanism. It 
may also serve as a chute to remove parts which are lifted 
out of the die or knocked out of the punch when the press 
is inclined. 

The diameter of the tapped holes V., Fig. 8, which receive 
studs for clamping the legs to the frame, may be made 
equal to twice the diameter of the studs used in the main 
bearing caps, or, in the present case, 2 K %—=41% inches. A 
boss and stud should be provided at U, on the left-hand 
housing to take the free end of the brake strap. The stud 
may be the same diameter as the main bearing cap studs, 
or%inch. 42=R+M+%—=1%4+1%4+ \% = 3% inches, 
R and M being given at the béginning of this article. Pad B, 
should be cast on the frame for attaching the clutch bracket, 
the size and location of the pad depending on the style of 
clutch used. The height from the top of the bed‘to the floor 
may be made to suit different conditions, the customary 
height being from 30 to 34 inches. 


Fly wheel 


On a direct-acting press the flywheel should have suf- 
ficient energy to carry the ram through the stroke and com- 
plete the operation without the speed being reduced over 20 
per cent, because if it is reduced more than this, the belt 
may slip off the wheel. Irrespective of the design of other 
parts, the press will not have the desired capacity unless 
the flywheel has the necessary energy to carry the die 
through the operation without the belt slipping off. Direct- 
acting presses may be run at various speeds depending 
upon the distance from the center of the crankshaft to the 
point where the clutch pin or jaw engages, and upon the 
quickness with which the clutch can be operated. A press 
equipped with a rocker-arm or rolling-key clutch can be 
operated at a higher speed than one equipped with other 
types of clutches. A block or jaw clutch is especially slow 
in action. 

A flywheel can be designed to have such energy that 
should there be an overload at a particular point in the 
stroke, the flywheel will stop. However, suppose the fly- 
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Fig. 9, Sectional Views of the Housings at the Head and Gap, 
respectively 


wheel were intended to stop one inch from the bottom of 
the stroke in case of an overload, and the overload occurred 
when the ram was within 1/16 inch of the bottom of the 
stroke; then the flywheei would not stop and the machine 
members would be unduly stressed. 

Direct-acting presses are generally used only for such 
operations as blanking or shallow drawing, and the flywheel 
need only have sufficient energy to carry the tonnage 
through a maximum of about % inch of stroke. Therefore, 
for the direct-acting press here considered, the flywheel 
energy H, required to perform an operation through 4 inch 
of the stroke would be: 


H, = 100,000 x 4 = 25,000 inch-pounds = 2080 foot-pounds 


Considering a speed of 120 revolutions per minute for the 
flywheel and a mean rim diameter of 50 inches, the weight 
of rim required may now be calculated. The velocity V, at 
a point on the mean circumference is determined as follows: 


50 X 3.1416 x 120 
i= 


= 26.18 feet per second 
12 X 60 : é 
Counting on a reduction of 20 per cent in the flywheel 
speed during the working portion of the stroke, the reduced 
velocity V, is determined as follows: 


V. = 26.18 X 0.80 = 20.94 feet per second 


The weight W of the flywheel rim may now be determined 
by the following formula, which is given in MAcHINERY’sS 
HANDBOOK on page 288: 

Ey, X 64.32 
WwW = ———— 

Vv — v? 
in which © 

EH, = energy in foot-pounds which a flywheel will give out 

while the speed is reduced from v, tov,; 

W = weight of flywheel rim, in pounds; 

v,= velocity at mean radius of flywheel rim before any 

energy has been given out, in feet per second; 

Vv, = velocity of flywheel rim at end of period during which 

the energy has been given out, in feet per second. 

Then 
20.80 X 64.32 

= 542 pounds 
26.18? — 20.94? 

If it is desired to have the flywheel carry the tonnage 
through % inch of the stroke, the weight of rim should be 
2 X 542 or 1084 pounds. 

Before it is possible to calculate the minimum width of 
face, it is necessary to determine the horsepower required 
to do the work. Considering that the work is done through 
Y, inch of the stroke, the horsepower can be determined by 
the following formula: 


We 
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2000 X TX a@xwN 
H. P. = ——_ 
396,000 
in which 
T =tonnage capacity of press; 
d = distance through which work is done; and 
N = revolutions per minute of flywheel. 
Then, 
2000 X 50 X 0.25 X 120 
150, 12 = = 7.58 or 7144 horsepower 


396,000 


The foregoing is based on the assumption that the press 
will be worked to capacity. If the press were to operate 
at the same capacity 120 times per minute through % inch 
of the stroke, obviously double the horsepower would be used 
in doing the work. 

If a double belt is used on the press, the width required 
can be determined by the formula 

1925) diab. 
6 a ns taal 
DN 
in which 
W = width of belt in inches; 
D = diameter of flywheel in inches; 
N = revolutions per minute of flywheel; and 
H. P. = horsepower consumed in doing the work. 
Then, 


1925 X 7.5 
VY 


= 2.4 or 2% inches 
50 X 120 

The flywheel face should not be less than 3 inches in width 
for a belt of this size, though it may be greater. Obviously, 
if it were desired at any time to use increased power, it 
would be necessary to have a greater width of face and a 
wider belt. Therefore, the rim may be designed with a 
wider face and narrower rim to provide for both conditions. 
A table in MacniInrery’s HANpbBOOK, page 291, gives the 
dimensions of flywheel rims for punches and shears. Ac- 
cording to this table, a flywheel 54 inches outside diameter 
should have a face width of 4% inches and a rim depth of 
514 inches. This width of face would allow the use of a 
wider belt, should it be desirable to increase the power. 

Assuming a width of 434 inches for the face, the outside 
and inside diameters of the flywheel may then be estimated 
by referring to the tables of circumferences and areas in 
MAcHINERY’S Hanpspook, and applying the weight of cast 
iron per cubic inch, which is 0.26 pound. The weight of 
the rim inside of the assumed mean circumference should 


equal the weight outside of this circumference or 
%% xX 542 = 271 pounds. The volume of the rim should equal 
542 + 0.26 — 2084 cubic inches. The area between the 


outside and inside circumferences equals the volume divided 
by the width of face or 2084 + 4.75 = 489 square inches. 
The area of a 50-inch diameter circle (the mean diameter) is 
1963.5 square inches; then the area corresponding to the 
inside diameter should equal 1963.5 — 439 ~ 2 = 1744 square 
inches. This corresponds to a diameter of approximately 
4714 inches. The area corresponding to the outside diameter 
should equal 1963.5 + 439 + 2 = 2183 square inches, which 
corresponds to a diameter of approximately 5234 inches. 
This would give a weight of 544 pounds with a rim cross- 
section of 434 by 2 13/16 inches. 


* * * 
AUTOMOBILES IN GREAT BRITAIN 


The total number of motor vehicles licensed in Great 
Britain on November 30, 1922, was approximately 919,000. 
Of these 294,000 were passenger automobiles used by private 
owners, 72,000 taxicabs, 159,000 motor trucks, and 352,000 
motorcycles, which in Great Britain are included under 
the general heading of motor vehicles. The license fees 
and taxes brought in about $50,000,000 to the government. 
The average tax for passenger automobiles used by pri- 
vate owners is about $80 a year, and for commercial trucks 
about $100 a year. ; 


MACHINERY 


July, 1923 


INDEXING MECHANISM 
By B. E. LAKSO 


A 90-degree indexing mechanism which has no idle return 
throw and which can be operated by a short stroke of the 
indexing member or lever is shown in the accompanying 
illustration. The screw or stud A is connected to the part 
of the machine that produces the indexing motion. The links 
B and © are connected to the arms D and E£ which carry 
the pawls F and G. Arms D and E are free to revolve on the 


‘ indexing shaft H to which the index-wheel J is fastened. 


To impart an indexing movement of 90 degress to wheel 
J, pawls F and G are given a movement of 45 degrees in one 
direction and then returned to their normal position. A 
downward movement of stud A of the right distance, as indi- 
cated by dimension K, will draw levers D and EF down so 
that they are rotated through an angle of 45 degrees. This 
downward movement brings pawl F backward, so that its 
point will coincide with the center line X—X, and pawl G@ will 
move forward until its point also coincides with center line 
X-X. Thus pawl G indexes wheel J through an angle of 45 
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Mechanism for producing a 90-Degree Indexing Movement 


degrees so that pawl F’ will catch on the tooth face LZ of the 
index-wheel. The return movement of stud A causes pawl F 
to move forward and to index wheel J the remaining 45 
degrees, while the pawl G moves backward to its former 
position into contact with the face M of the succeeding tooth 
ready for the next indexing movement. 


* * * 


The Industrial Machinery Division of the Bureau of 
Foreign and Domestic Commerce has published a report in 
which it is pointed out that India now imports approxi- 
mately $100,000,000 worth of machinery of all kinds an- 
nually, of which about 15 per cent comes from the United 
States. The industrial development of India is indicated by 
the fact that in the fiscal year 1913-1914, the imports of 
machinery were valued at about $30,000,000, whereas in 
1920-1921 they were more than three times that amount. 
New enterprises are constantly being started; new capital 
issues for Indian concerns amounted to about $16,000,000 in 
the last six months of 1920, as compared with $110,000,000 
in the last six months of 1922. 


_— 


“dous proportions that stand- 
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The Manufacture of Buffing Wheels. 


By BRADFORD H. DIVINE, President Divine Brothers Co., Utica, N. Y., and President of the 
Metal Finishers’ Equipment Association 


WING to the chaotic way the metal-finishing business 
@) has grown up since the advent of nickel plating, little 

or no standard terminology has been adopted. Many 
branches of the industry making different articles have 
their own local names for the tools and processes used, and 
confusion results from this lack of uniform terminology. 
This is particularly true as to the terminology in use in 
the United States compared with that in use in England. 
What is known in America as a polishing wheel is known 
in England as a polishing bob; and what is known in 
America as a buffing wheel is known in England as a mop 
or dolly. The operations involved in the metal-finishing 
industry are likewise confused in name, but inasmuch as 
this article pertains to the manufacture of buffing wheels, 
the question of nomenclature that does not refer to buffing 
wheels will be left to another article. 

In the United States, certain polishing operations that 
produce the highest luster on bare steel, such as pocket- 
knife blades, are incorrectly called buffing operations, and 
the wheels employed for the operation are similarly called 
buffing wheels. As a matter of. fact, the process is polish- 
ing with polishing wheels. 

Buffing wheels, according to the nomenclature adopted as 
standard by the Metal Finishers’ Equipment Association, 
are wheels manufactured from disks, either whole or in 
pieces, of bleached or unbleached cotton or woolen cloth, 
and are used as the agent for carrying abrasive powders 
such as tripoli, crocus, rouge, lime, etc., which are mixed 
with waxes or greases, aS a bond. These buffing composi- 
tions are applied to the face of the wheel as the metal- 
reducing or luster-producing intermediary between the 
buffing wheel and the article being buffed. 


Materials Used in Buffing Wheels 


During the lifetime of the industry, buffing wheels have 
been manufactured from a great many varieties of cotton 
fabric, running all the way from very light flimsy muslins 
intended for ladies’ underwear and other such purposes, up 
to heavy compact army duck—probably the strongest form 
of cotton goods that could be used in buffing wheels. 
tween these two limits, the 
variety of constructions of 
cotton goods used in buffing 
wheels has been almost un- 
limited. During the _ early 
days of the industry and up to 
the time when the business 
of manufacturing buffing 
wheels reached such tremen- 


ards were introduced, the pre- 
dominating idea of most buff- 
ing wheel manufacturers was 
to produce, and likewise that 
of the users was to purchase, 
something cheap, and they be- 
lieved that any kind of cot- 
ton cloth would make. buffing 
wheels, regardless of the work, 
it had to do, as long as it 
could be cut into circles 
and assembled into sections. 


Fig. 1. 


Be-. 


Turning and assembling Disks. into Sections 


It was quite the custom, in the early days, to make buffing 
wheels from remnants and small pieces of indiscriminate 
texture of cloth too short for sale as cotton piece goods. This 
idea worked out as a boomerang both to the manufacturer 
and user. To the buffing wheel manufacturer, it created an 
idea that quality, standards, and uniformity of production 
were unnecessary. To the user, it created the idea, roughly 
speaking, ‘that buffs were buffs anyhow,” and the man who 
could offer buffs at the cheapest price was the man to pur- 
chase from. However, this industry, like all others, had to 
go through a period of infancy and development until ex- 
perience demonstrated the necessity for adopting some kind 
of standard. Furthermore, the time arrived when the buff- 
ing wheel manufacturer could not depend solely upon a sup- 
ply of remnants to meet the constantly growing demand for 
his product. 

In the cotton cloth industry, the lengthwise threads are 
called the warp, while the cross threads are called the fill- 
ing or “weft,” and the specifications of cotton goods are based 
en the number of threads per inch in the warp and filling 
in connection with the width of the goods and the weight 
per running yard. For instance, 68-64, 3.50 buff is under- 
stood to mean a buffing wheel made from a piece of cloth 
having 68 threads per inch one way, 64 threads per inch the 
other way, weighing 3.50 yards per pound, when 36 inches 
wide. Out of this confusion many years ago, there finally 
arose an understanding, by a sort of mutual consent, that 
cotton sheeting and shirtings of good -weight and body, 
averaging about 68 by 64 threads per square inch, were 
more suitable for use in the manufacture of buffing wheels 
than other kinds of cloth. 


Need for Standardization of Wheels 


The lack of standardization of buffs produces the varying 
costs shown in buffing rooms where non-standard goods are 
used. The Standards Committee of the Metal Finishers’ 
Equipment Association has recently taken up the question of 
standardizing materials to be used in the manufacture of 
buffing wheels, and has given it serious consideration in an 
endeavor to eliminate the confusion in the industry. In con- 
nection with this work, the 
same committee is consider- 
ing the question of what may 
and can be produced to the 
best advantage, as standard 
diameters. At present, diam- 
eters run from 3 to 18 inches 
in variations of 1 inch. The 
diameters of buffs in common 
use were never determined 
with reference to the widths 
of cloths commercially avail- 
able, and consequently there 
is a great waste of material 
which someone has to pay 
for. It is hoped that the 
committee referred to may be 
able to work out a set of 
standards for buffs that will 
do away with the needless 
waste, and in this way benefit 
both the maker and the user. 
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Fig, 2. ‘‘Booking’’ the Strips for Pieced-sewed Buffs 


The additional development of buffing processes requiring 
harder wheels of a material that would stand up and keep 
its face to the work, without the edges turning over, brought 
into use finer count cloth, with the yarns tighter together, 
woven as high as 92 by 96 threads per square inch. 

Inasmuch as this industry was founded on the manufac- 
ture of a mechanical tool, using such classes of raw material 
as it could conveniently find in the market, it soon found 
itself subject to the vagaries of the manufacturer of cotton 
cloth; that is to say, a buffing wheel manufacturer would be- 
gin to use cloth of a certain style from a certain mill, and 
in the course of time the mill would cease to manufacture 
that cloth. Then the manufacturer had to get as nearly the 
same thing as possible from another mill. This is a condi- 
tion that has never really been eliminated up to the present 
time, and consequently. there is little or no standard for the 
raw material used. 

The manufacture of buffs finally settled itself down to the 
use of cotton cloths of the following constructions, not neces- 
sarily because they were mechanically advantageous, ‘but be- 
cause they were for sale in the open market and could be 
They finally came into common use and thus be- 
came, in a sense, standard. They are as follows: 


secured. 


Width, Yards Threads per 
Inches per Pound Square Inch 
36 2.85 48 by 48 
36 3.75 68 by 64 
36 3.50 68 by 64 
40 3.20 72 by 68 
40 3.40 84 by 80 
40 3.20 - 92 by 84 
40 3.05 96 by 88 


Canton Flannel—No Specifications 


In addition to those mentioned, cloths of many counts and 
weights have been used in buffs—mostly job lots—and occa- 
sionally.some permanent make of cloth of a different char- 
acter has been adopted by some manufacturer, but such 
goods usually enjoyed a short life in this industry. The 
styles of cloth enumerated in the table are those that are 
conceded, by the majority of the buff manufacturers and by 
the buff users, as the nearest to a standard that may prevail 
today. These goods are standard as to classification of con- 
struction only, but there are a great many other things 
that enter into the manufacture of cotton cloth causing 
varients. For instance, of two mills making cloth of the 
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same identical specifications of count, width, 
and weight, the cloth produced by one mill 
may be much more valuable in a buffing 
wheel than that produced by the other. 

An essential economic requirement in the 
manufacture of buffs is that practically the 
entire area of cloth purchased must be cut 
and manufactured into disks and sold as 
buffing wheels. The exact size of the buffs 
and the quantities of each into which the 
cloth is to be cut, not being known when 
the cloth is purchased, the ultimate cutting 
often produces a loss instead of a profit. 
Therefore, buffing wheel manufacturers real- 
ize that economical sizes must be adopted, 
and they must confine themselves to such 
grades of cloth as can be used for the dif- 
ferent buffing processes, and permit them to 
sell as buffs practically all the material they 
purchase in the form of cloth. The desire 
of many buff manufacturers to put some- 
thing “‘special” on the market in the line of 
a non-standard or a cheap buff cloth, in 
order to cut prices or for some other reason, 
has invariably, for the reason stated, re- 
sulted in their bankruptcy. 

As conditions exist today in the manufacture of cotton 
goods, the buff industry is still up against the hazard of 
being unable to purchase an absolutely uniform standard 
run of cloth from any one mill. Strikes, changes in policy 
of mills, change in mill ownership, changes in the char- 
acter of cotton produced in various years, and other con- 
tingencies cause this condition, and the buff manufacturer 


has no remedy. All these things lead to contentions: be- 


tween the buff manufacturer and the consumer, and usually 
result in claims that certain lots of buffs are not up to 
standard. The buff purchaser and user will be in a better 
position if he will sit down with the buff manufacturer, and 
learn something about the conditions and the difficulties 
encountered in the manufacture of buffs. 


Importance of Aging the Buffs 


A condition exists in the manufacture of cotton cloth over 
which no one but Father Time has any control, but it has 
considerable influence upon the value of any particular ship- 
ment of buffs to the user. _That condition is the effect of 
the drying out and aging of the cloth. When cotton yarn 
is woven into sheetings, the weave shop atmosphere must 
be very humid; otherwise the yarns will twist and snarl, 
and weaving will be impossible. The cloth, therefore, com- 
ing direct from the loom, is moist and damp, and it takes 
a long time for this moisture to dry out and the cloth to 
harden properly. Buffing wheels will show much longer 
wear, all other conditions being equal, if the sheetings or 
buffs can be kept in stock by the manufacturer or user, in 
a cool dry place, several months before being used. This 
period will allow the cloth to harden and the cutting power 
of the buff will be increased. 

In the last analysis, the user of the buffs is safer if he 
buys his buffs far enough in advance to permit thorough 
drying and aging in his own storehouse. The manufacturer 
endeavors to dry and age the cloth thoroughly before cut- 
ting it into buffs, but should a shipment be made to the con- 
sumer during rainy weather the cloth may absorb enough 
moisture to soften it and return it to its original “green” 
condition. Then if the consumer is low on his buff stock and 
has to use the new shipment before giving it a chance to dry 
and age again, the buffs will show a decided depreciation 
in efficiency. The reason for this is very often not under- 
stood by the consumer, with the result that the blame is 
wrongly placed on the buff. 
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Converting the Cloth into Buffs 


The common method of converting cloth into buffs is to 
cut and assemble eighteen or twenty disks together, then 
put a row of sewing around the center hole, forming what is 
known basically in the industry as a “section.” Twenty- 
ply is the standard for a section, although a great many 
sections are made eighteen-ply. This eighteen-ply standard 
came into being some years ago through unscrupulous com- 
petition. Twenty-ply was the original standard, but several 
concerns, thinking to gain an advantage, sold goods at less 
than the twenty-ply price, using eighteen layers, and finally 
it became a secondary standard, but it should not be allowed 
to continue to exist. 

Buffing wheels are made up from the unit of sections 
assembled together in any desired number, or to form any 
required width of face. There are three distinct types of 
buffing wheels: 
cotton or wool cloth, sewed together into sections only 
around the center hole, for convenience in handling; second, 
full-disk sewed buffs, which are spirally or concentrically 
sewed over the entire surface between the center hole and 
the periphery; third, pieced-sewed buffs made of pieces too 
small to be cut into full disks. These pieces are assembled 
together, as will be described later, and held in position by 
spiral or concentric sewing, the same as the full-disk sewed 
buffs. 

Loose or Open Buffs 


A loose or open buff, as the name implies, is one that is 
loose or open at the cutting or buffing surface. Consequently 
it has to be made of full disks of cloth, which are sewed 
together in standard sections of eighteen- or twenty-ply, with 
only a single sewing around the arbor hole at the center. 
' They are made in the different grades of cloth referred to 
previously. 

In the actual conversion of the cotton cloth into loose or 
full-disk buffing wheels, the following processes are used. 
The cloth is received either in bales or in rolls. Some 
manufacturers using the rolls place eighteen to twenty rolls 
in a rack and pull the cloth from all the rolls at one time 
on a laying-out table, where the edges are squared up. From 
this table the cloth passes through the cutting presses, where 
the disks are cut out. 

Other manufacturers take the folded piece goods from the 


bale and lay them out on a “booking” or laying-out table, by 


means of a laying-out machine, which travels back and forth 
lengthwise on the table and lays the cloth, layer upon layer, 
until ninety or one hundred layers have 
been put into what is called a “‘book.” The 
function of this machine is to square up the 
edges of the cloth of one layer with the 
corresponding edges of the preceding layers, 
so that the die-cutting can be carried to the 
edges of the book, making all the disks full 
circles. These books, when completed, have 
the edges clamped into position, so they may 
not be disturbed by moving the book, and 
are passed through the cutting press, where 
the disks are cut out, as shown in Fig. 3. 
The dies used for cutting the disks are usu- 
ally compound; that is, they cut the center 
hole and the outside edge at the same time. 
The dies for the center hole are made inter- 
changeable, and any sized center hole can be 
produced in combination with any outside 
diameter, 

From the cutting press the disks are 
- moved to a sorting and disk turning table. 
Here damaged disks are sorted out, and the 
perfect ones are assembled into buffing sec- 
tions, which are eighteen or twenty layers 
thick, as may be desired. (See Fig. 1.) 
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In assembling, the disks are placed on a center pin of suit- 
able size, and each disk or pair of disks is turned in re- 
lation to the preceding disk or pair so that the. threads in 
each lie in a different relative position from those in the 
neighboring disks. This insures uniform wear on the face 
of the buff. As soon as the proper number. of layers are 
assembled, the buff section is moved to a sewing machine, 
which sews usually one row of sewing around the center 
hole. The buff is now finished, except for the trimming 
‘of any irregularities on the outside edge, and upon being 
branded is ready for shipment. 


Full-disk Sewed Buffs 


A full-disk sewed buff is one that is made of full disks of 

cotton or woolen cloth in standard sections of eighteen- 
or twenty-ply, sewed spirally or concentrically between the 
center hole and circumference of the buff. This sewing 
gives the buff section greater stiffness and resistance to 
bending, when in contact with the work. The stiffness or 
body of the buff depends largely upon the distance between 
the rows of sewing, the length of the stitch and the tension 
of the stitches. In standard sewing, the rows are 14 or 3° 
inch apart. The length of the stitch varies with different 
manufacturers from 3/16 to % inch, but the common form 
of stitch is about 3/16 to yy, inch long. 

The sewing is accomplished with special sewing machines, 
developed for this purpose (see Fig. 4). Usually two needle 
machines are used, and the sewing is done automatically. 
The movement of the sewing machine foot turns the buff 
around, operates a worm screw, rack and pinion, or other 
device, which moves the buff under the needles of the 
machine so that the sewing is guided automatically spirally 
or concentrically over the entire surface of the buff. 

Practically all pieced-sewed buffs manufactured by large 
makers are sewed in the same type of machine and with 
what is known as a lock stitch, that is, a stitch that will 
not ravel or pull out. The chain stitch was formerly used 
in sewing buffs, but it has the objection of unraveling very 
easily. The sewing of buff wheels is an interesting opera- 
tion. Let the reader take a wire nail and try to drive it 
through a buff wheel section; and then imagine two slender 
sewing machine needles being driven down through \% to % 
inch thickness of cloth at a speed of about one thousand 
stitches a minute—and some idea of the difficulty of this 
operation may be obtained. 

A pieced-sewed buff is one in which all the plies or 
layers, except the outside layers, are in the form of pieces 


Fig. 3. 


Cutting the Cloth into Disks by Means of Dies 
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too small to cut into full disks, and the whole assembly 
is sewed together with concentric or spirai rows of sewing. 
The standard materials used in these buffs are bleached and 
unbleached cotton cloths, while special forms are made of 
so-called “fancy” or printed goods, khaki, and a variety 
of textures. 

Weight is the common basis for the unit standard per 
section in buffs of this type, rather than ply, for the reason 
that the form and size of the pieces of cloth vary greatly, 
and it is commercially impossible to manufacture the sec- 
tions. with the same number of ply in each. They are sold 
on the basis of bulk weight, as the sections are likely to 
vary somewhat in weight. 


Strip and Wedge Styles of Pieced-sewed Buffs 


Pieced buffs are of two types of construction, known as 
the strip and the wedge styles. The wedge type was the 
original construction, but later the strip style was intro- 
duced. This style 
was patented, and 
has to a large extent 
superseded other 
forms. In the strip 
construction two 
methods of assemb- 
ling are employed: 
For a buff to be 14 
inches in diameter 
when finished, the 
strip may be cut, by 
one method, to a 
length of 29 inches. 
A laying-out board, 
with raised edges, is 
provided, and in this 
is placed one piece 
of cloth 29 inches 
square for one of the 
covers or outside 
layers. On this cover 
will be laid a layer 
of strips, arranged 
edge to edge, and 
with the edges as evenly matched as is possible. Then 
another layer of strips crosswise and so on until the proper 
thickness for a buff section is built up. The top cover is 
then laid in place. This 29-inch square will be cut into 
four buff sections, each 14% inches in diameter, with a 
very small hole in the center. The sections are sewed 
spirally or concentrically, after which the outside’ diameter 
and the center hole-are cut in a cutting press with a com- 
pound die, finishing the manufacturing operations. 

The other form of strip construction is known as the 
“hooking” form. This consists of assembling the strips 
on a table arranged with raised sides and ends, forming a 
box, of a suitable length and width to produce a certain 
definite number of sections. (See Fig. 2.) In this process, 
a:full sheet of cloth is laid on the table, a layer of strips 
lengthwise, with the edges matched, on top of it, next a 
layer of strips crosswise and so on until the proper thick- 
ness is built up. The top sheet, or the cover, is then put 
in place and the edges of the entire mass fastened together 
to hold the strips in place during the moving of the “book” 
to the cutting press. From this point on, the process is 
exactly the same as for the buff made in the 29-inch square 
form. ; 

In the segment or wedge buff, the pieces of material are 
cut out by means of a die into wedge-shaped segments, 
with two, four, six, or eight segments to a circle. A form 
is provided, usually a wooden block or a pan with raised 
edges. A full disk is deposited in the form for one cover 
of the buff, then a layer of the wedges is laid on this cover, 
carefully matched, and succeeding layers are built up until 
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the requisite thickness is obtained. In the arrangement of 
the layers, the joints are “broken,” as one would say in 
bricklaying, to avoid several joints coming in the same 
place. After the top cover is in position, the buff is ready 
for cutting and then for the sewing machine, subsequent 
operations being the same as for the 29-inch square. During 
the process 
operator to arrange the goods so that the buff will be as 
well balanced as possible. In some makes of the strip form 
of buff, the goods are so closely graded and matched for 
uniformity that a practical working balance 
Buffs made from graded cloth, of course, give more satisfac- 
tory performance than those not graded, chiefly on account 


of the uniformity permitting better standards in the cost — 


of the goods being buffed. 

Pieced-sewed buffs were originated in an endeavor to 
utilize the small corners léft over after cutting full-disk 
buffs from cotton sheeting. It will be realized that when 
three -circles inter- 
sect, or meet, there 
is a triangular area 
surrounded by the 
circles. These _ tri- 
angles were cut into 
wedge-shaped seg- 
ments, which were 
arranged edge to 
edge in layers with 
the edges of each 
layer “breaking 
joints” with those 
of the next layer. 
Then with a _ full 
disk at the bottom 
and another on top, 
the whole was sewed 
together. For some 
kinds of work, this 
proved to.be a very 
acceptable form. 

As time passed and 
the business grew 
in volume, the 
supply of these triangles could not keep up with the de- 
‘mand, and it became necessary to resort to the use of small 
pieces of cotton cloth from cotton mills. The principal 
source of supply of such small pieces occurs in the waste 
cloth produced by tearing out oil-spotted or otherwise dam- 
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aged parts from the cloth produced.. These “rags” are usu-- 


ally in the form of strips. These were laid out smoothly 
and cut into wedge-shaped segments, but later on, a patent 
was secured by one concern for assembling the strips them- 
selves into squares with each layer at right angles to the 
next one and with a full piece top and bottom, and a better 
form of construction was secured. However, both wedge- 
shaped segments and the strip construction are in existence 
today in a large way. } 

There are certain inherent difficulties involved in the 
manufacture of pieced-sewed buffs, the principal one being 
to secure-a permanent supply of uniform goods of a quality 
satisfactory for buffing wheel purposes. During periods of 
excessive business activity, such as we had in the years 
1919 and 1920, it is usually impossible for any manufac- 
turer of buffing wheels to supply pieced-sewed buffs of a 
uniform quality in sufficient quantities to the trade, with 
the result that standards are somewhat destroyed. This 
condition happens in every ‘business cycle where the de- 
mand for pieced-sewed buffs exceeds the producing capacity 
of cotton mills, so far as remnants are concerned. In other 
words, the pieced-sewed buff business is not established 
on a proper basis. It does not control its own supply of 
raw materials, and it is to be hoped that a form of buffing 
wheel may be developed that will correct this difficulty. 


described, great care must be taken by the ~ 


is secured. 
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The question has often been asked why full-disk buffs are 
usually made of unbleached goods, while the pieced-sewed 
buffs are made of bleached goods. The answer is that un- 
bleached goods are used in full-disk buffs because that is 
the way the goods are received from the mills, and bleach- 
ing does not produce an article sufficiently superior to 
warrant the cost of doing this. The reason that pieced- 
sewed buffs are usually made of bleached goods is because 
the small pieces are the remnants detached from the large 
bolt or cuts of cotton cloth or by-products of mills fabri- 
cating bleached cotton cloth into merchandise, and there is 
only a limited supply of unbleached material suitable for 
buffs. In other words, there are practically no unbleached 
remnants on the market. In the pieced-buff production, 
about 2 per cent of the buffs are unbleached and 98 per 
cent bleached. 

It will be appreciated that the question of balance is very 


important, in the manufacture of pieced-sewed buffs, when- 


it is remembered that buffing wheels are operated at the 
high speed of ten to twelve thousand peripheral feet per 
minute. Therefore, it is essential to obtain the most per- 
fect balance possible. This is very difficult, in view of the 
shape of the pieces, their irregularity, and the varying 
weights of the cloth used. Another important point is to 
make the section as even in thickness throughout the area 
as possible, and here again the varying character of the 
goods makes this difficult. 


Special Forms of Buffing Wheels 


While the preceding facts cover the more common and 
standard types of buffing wheels, there are many special 
forms of buffing wheels used. Woolen cloth, which has 
previously been referred to, is used in what is known as 
_hand-sewed buffs; these buffs are employed almost entirely 
on precious metals. 
pure—free from cotton—as the buffing operation of pure 
woolen cloth at slow speeds on precious metals must lay 
down the metal and produce the luster, without tearing any 
of the precious metal away. In that sense the action is 
quite different from high-speed, faster cutting cotton buffs 
used on the coarser metals. Canton flannel is another ma- 
terial used in various weights and constructions having no 
particular standard, which is employed almost exclusively 
in the form of hand-sewed buffs on sterling silver. Sheep- 
skin buffs are also used, the skins being soft and flexible. 

All of these three materials are made up in the so-called 
‘hand-sewed” wheel, in which instead of sewing eighteen 
or twenty layers of: the material together into sections, the 
entire thickness of the wheel, from % inch up to 8 inches, 
is sewed through and through by drilling holes and sewing 
by hand with baling needles, using a special heavy tough 
twine. This form of sewing is always done-in concentric 
circles, each circle being complete in itself and not connected 
with the other circles. The reason for this is that the buff 
operates at slow speed, and the sewing is required to hold 
‘the layers of material together into the unit form of a 
wheel, so that as the wheel wears down to the first row of 
sewing, that row, being independent of the next row, can 
be cut out without opening up or destroying the buff. 

The center of .this jewelers’ form of buff is hardened 
with shellac or glue to permit the wheel to be used on the 
small taper screw arbor usually employed in jewelers’ work. 
The sheepskin buffs sometimes are left open, having only one 
row of sewing around the center like a loose buff, but are 
“never made up in the form of sections. They are always 
made in complete units. : 

Another form of buffing wheel is the solid felt wheel, which 
has a peculiar advantage in the solidity of its face, when 
used on relief work, such as nameplates or ornamental 
plates on stoves, where it is desired to buff the top of the 
work and leave the recessed surface in the original frosted 
silver color of the unbuffed nickel. 


The woolen cloth has to be absolutely ° 
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CURLING DIE WITH ARBOR 


By D. A. NEVIN 


The usual design of curling die for forming hinges, rings, 
and a variety of curled parts leaves the work with a flat- 
tened portion in the loop, as shown at A in the accompanying 
illustration. This inaccuracy is permissible in some cases, 
but it is frequently desired that the ring be nearly perfect, 
as shown at B. To accomplish this, the work should be 
curled around an arbor. The die shown in the illustration 
is provided with such an arbor. A positive means of eject- 
ing the work is also embodied inthis die. 

The straight blank is placed in the slot at 0, which encloses 
it, and it is curled around the arbor D when the punch F# 
descends. On the up stroke of the press, the trigger G moves 
upward with the punch, and comes in contact with the cam 
end H of arbor D, thus ejecting the work from the die-block 
F. The ring opens sufficiently to allow it to be stripped 
from the arbor when the latter is returned to the position 
shown, by the action of the spring J. The ring only needs 
to open a few thousandths inch in order to be stripped from 
arbor D, provided a sharp corner is left on the edge of the 


-hole which encloses the work.’ On the down stroke of the 
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Curling Die provided with Arbor and Stripping Device 


press, the trigger G snaps over the cam end A of arbor D. 
A variety of work can be accurately curled in a punch and 
die of this design, including tubes of short lengths. Some 
parts, however, may require a second operation for closing 


the seam. 
* * * 


PREVENTION OF CAR SHORTAGE 


Secretary Hoover is asking the cooperation of all execu- 
tives in the industries in preventing car shortage and freight 
embargoes during the coming fall and winter. The prin- 
cipal methods by which the industries can assist in pre- 
venting an overloading of tthe railroad facilities next 
winter are by ordering and storing their winter coal between 
now and September 1; by loading all cars to full capacity; 
by promptly loading and unloading cars; by reducing re- 
consignment shipments; and by never demanding more cars 
than can be promptly used. It is estimated that if all the. 
industries would observe this request the railroads would 
be able to increase the effectiveness of the present equip- 
ment to an extent that would be equivalent to 3000 new 
locomotives, 300,000 cars, and a 10 per cent addition in track 
mileage and terminal facilities. ‘ 

The most serious check to our present industrial activity 
may come from a shortage of railroad facilities. It is 
therefore to the interest of every manufacturer to do his 
share in preventing this shortage from becoming more seri- 
cus than it otherwise would be. 
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Computing Pitch of Bevel Gears 


By GEORGE F. NORDENHOLT,, Assistant Professor in Mechanical Engineering, Lehigh University, Bethlehem, Pa. 


must be properly proportioned in respect to pitch, 

width of face, and slant height of pitch cone. The 
methods used in determining the ratio of face width b (see 
accompanying illustration) to the circular pitch, are prac- 
tically the same as in the case of spur gears. However, in 
designing bevel gears there is the added restriction that the 
face width should not exceed a certain proportion of the 
slant height K of the pitch cone. The reason for this is 
readily understood when we 
consider the fact that the 
teeth become thinner as they 
approach the apex of the 
pitch cone. Should the tooth 
become too thin at the inner 
end in proportion to its mean 
thickness, it would break if 
the load were momentarily 
concentrated at the thin end. 
The ratio of face width to 
mean circular pitch is usually 
214 or 3, and the face width 


B = gears, in order to be kept in accurate alignment 


(2rc + W720) X =a n 
je — beeper = 


DG (3) 
(b+p) XS 2 
In the foregoing formulas, 
c= a constant, the value of which depends on the num- 
ber of teeth; 
¢ =radius of pitch circle of pinion; 
b = width of tooth; 
p = circular pitch; 
= allowable tooth stress; 
S = allowable initial tooth 
stress for peripheral 
velocities up to 1 
foot per second; 
P= load on tooth; 
2=number of teeth in 
pinion; and 
n = revolutions per min- 
ute of pinion. . 
Formula (1) is applicable 
when the diameters of the 
gears are known. Formula 


should not exceed one-third of 
the slant height of the pitch 
cone. 

The pitch of bevel gears 
may readily be calculated by 
applying Tredgold’s. approxi- 
mation and then computing 
the pitch of the ‘formative 
spur gear.’ The method of 
applying Tredgold’s approxi: 
mation is shown in the illus- 
tration. The line ed is drawn 
perpendicular to the line Od 
of the pitch cone, and pro- 
duced until it intersects the 
axis of the pinion at e. The 
profile of a spur gear tooth 
based on a pitch radius equa] 
to ed will be very nearly the 
same as the actual profile of 
the bevel gear tooth at point 
d, assuming that the pitch is 
the same in both cases. If 
the load on the tooth and its 
strength are both assumed 
to be proportional to the dis- 
tance from the apex of the 
pitch cone, then we may consider the whole load as acting 
at the mid-point of the tooth face, which will be at the mean 
radius of the pinion. The required pitch of the correspond- 
ing formative tooth will then be the pitch of the bevel pinion 
at the mid-point of the tooth, that is, the mean pitch. For- 
mulas (1), (2), and (3) of the present article appeared also 
in April, 1922, MacHINERY in an article entitled “Methods 
of Computing Pitch of Spur Gears.’ However, for conven- 
ience these formulas are given here also. 3 


ce? refx (b =p) 
= (1) 
4n? Ez 
27cPr 
SS (2) 
efx (b+ p) 


Method of calculating ‘‘Formative Tooth’” of Bevel Gear 


(2) applies when the diam- 
eters are unknown, and the 
peripheral velocity of the 
gear is not more than 1 foot 
per second, while Formula 
(3) applies when the diam- 
eters are unknown, and the 
peripheral velocity is greater 
than 1 foot per second. These 
formulas may be used to find 
the pitch of the “mean for- 
mative spur gear” of the 
bevel gear pinion. The meth- 
od may. best be explained 
by working out examples. 
Only bevel gears having 
shafts meeting at right an- 
gles will be considered, but 
by -substituting the proper 
trigonometrical functions the 
method can be used for any 
shaft angle. In finding the 
pitch of the “mean formative 
spur gear” of bevel gears hav- 
ing their shafts at right an . 
gles, two cases must be con- 
sidered. In the first, the 
diameter of one of the gears is specified, and in the second, 
no diameter is given. 
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Solution when Diameters are Specified 


Example—Four horsepower ‘is to be transmitted by a 
pair of bevel gears. The shafts meet at right angles and the 
outer pitch diameter of the pinion is to be 8 inches. The 
pinion -is to run at a speed of 100 revolutions per minute, 
while the other shaft is to have a speed of 50 revolutions 
per minute. The problem is to find the circular pitch. 

In this problem all computations will be based on the 
pinion, as it has the weaker tooth. Assuming } = K ~ 3, 
it is evident from an inspection of the similar triangles 
involved that the mean pitch radius will be 5/6 that of the 
outer radius or 5/6 X 4= 3.33 inches. Assuming that the 
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full load is acting at the mean radius, we have 


63,025 63,025 X 4 
————————— 
m 3.33 & 100 
where H = horsepower transmitted; 
r= mean radius of pinion; and 
n=number of revolutions per minute. 
The mean peripheral velocity will then be found by the 


= 760 (approximately) 


formula, 
2rrn 27 X 3.383 XK 100 
—— = 2.9 feet per second 
720 720 


Assuming an allowable initial unit stress of 6000 for 
velocities up to 1 foot per second, and using Reuleaux’s 
formula, we have 


6000 6000 


== 4200 
WV V2.9 
Taking b +p as 3 and, for the formative gear, applying 
Formula (1), we have, 


ce? rt X (0= Dp) 


47° ie 
where 7 should really be considered as the radius of the 
formative gear. 

However, it will be noticed that the mean formative radius 
is only slightly larger than the mean radius of the bevel 
pinion. If the mean radius of the pinion is used for r in 
the foregoing formula, it will result in a smaller number of 
teeth. But these teeth will be on a smaller radius; hence 
the difference in pitch will be very slight when we assume 
that the formative radius and mean radius are equal. In 
any case, the error is on the side of safety, so in order to 
simplify matters, we will carry through the assumption, 
and let 7 = 3.33 inches. 


Hence 


cz? (3.33)? X 3 X 4200 


— = 184 (4) 
47° 760 

From the table accompanying the article previously re- 

ferred to, we see that this value corresponds to 26 teeth; 


hence the diametral pitch of the formative gear would be 


26 26 
= —— = 3.90 
2r 6.66 


This gives a circular pitch of 


7 


(te 


Dp = 
3.90 
which will be the mean circular pitch of the bevel gear. 
The slant height of the pitch cones will be: 
VR? +7r7= V16+64=9 inches, approximately. 


As b +p was assumed as 3, b will equal 3p = 2.4 inches. | 


9 
This is less than K +3 =—=3. 
3 


is within the assigned limits as regards its proportion to 
pitch and slant height of the pitch cone. 

The question now arises as to what would be the procedure 
had b come out greater than K +3. To illustrate this, we 
will work out the same example, assuming that it is required 
to transmit 7 horsepower instead of 4. Then the load P 
would be 7/4 as great, and as all other quantities remain 
the same, 


Hence the tooth width 


184 X 4 
= ————_ = 105 
ti tf 
According to the table previously referred to, 2 would equal 
19, and the diametral pitch would be 19 + 6.66 = 2.85, the 
corresponding circular pitch being 7 2.88 =1.10, which 
would be the mean circular pitch of the bevel gears. 


cz? 
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negligible. 
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AS b-=p was taken to be equal to 3, Bb would equal 3 X 
1.10 = 3.3 inches. This is somewhat greater than K +3 =3. 
If this is not desirable, we may recalculate, using a smaller 
value of b = p, say 2.5. Then as this would be the only quan- 
tity changing its value 


Ce 2.5 
—— = 105 X ——— = 87.5 
47? 3 
According to the table, the corresponding value of z is 17. 
The diametral pitch of the formative gear then equals 


17 1 
—— = 2.55, and p= —— = 1.23 
6.66 2.55 


As 0+ p=2.5, b= 2.5 X 1.23 = 3.08, which, though slight- 
ly larger than K - 3, would probably be. permissible. 

The foregoing method ignores the fact that should the 
calculations for b result in a value less than K ~ 3, the 
mean radius would be greater than 5/6 the outer radius. 
The resulting error, however, is so small as to be practically 


s 
“ Solution when No Diameters are Specified 


Before proceeding with an example in which no diameters 
are specified, we will develop a formula to determine the 
proper value of b =~ p so that b will not be more than K ~ 3. 
We have 

KV Ra? 
But 
tZ tz 
and “73== 
20 27 


a 


where ¢ equals circular pitch at the outer diameter, and Z, 
number of teeth in the larger gear. 
Hence 
t eos 
LCS OW Pi ee 
2a 
Dividing and multiplying the terms 


Dyne?, 
heragt Tyee te 
K =—— X \ ee = 
2Q0 2 20 


where a is the velocity ratio Z ~ ¢. 
Dividing both sides by 3, 


under the radical 


xX V@s+il 


K tz 
—= x Wear se dl 
3 67 
But K + 3 is the maximum value for b; hence 
te b @ us 
C— SWORE a) Ord SSeS XVes+l 
67 E t 67 


which will be the ratio of the width to the pitch at the 
outer diameter. The mean pitch is 5/6 the outer pitch 
when }=K =~ 3; hence by dividing both sides by 5/6 and 
substituting for 5/6 X tf its value p, 

b z 


ee oy a? 1 
vy) 51 


which is the ratio of b to the mean circular pitch, when } = 
K ~— 3. With a and 2 known, this value of K ~ 3 can readily 
be figured. If it comes out equal to, or less than, the desired 
ratio of b + p, the computed value of b ~ p should be used 
in further computations, and 0b will then equal K ~ 3. If 
it comes out greater than the desired ratio, the latter ratio 
should be used, and b will be less than K ~3. 

Example—Two horsepower is to be transmitted by a pair 
of bevel gears, the shafts meeting at right angles. The 
gear shaft is to make 10 revolutions per minute and the 
pinion shaft 20. 

Assume 15 teeth for the pinion and 30 teeth for the gear, 
which will give a velocity ratio of 2 as desired. 


15 
—=—XVe+1=— xX V441=2.12 
v) 5a 51 

and b will equal K =~ 3. 

As the velocity will probably be less than 1 foot per 
second, Formula (2) should be applied. From the table of 
constants the value of 2mce for 15 teeth=— 80.4. We will 
assume that the gears are steel-and that the allowable unit 
stress is 16,000 pounds per square inch. 


63,025 X H 63,025 X 2 


Pr = ——_—_—__ > — — = 6300 (approximately) 
n 20 
Then 
27 c¢ Pr 80.4 X 6360 
§ —— —_______ == —____________ — 49 
(b = p)f 2.12 K 16,000 
and 


p = 2.46 inches 


The mean circumference=—15 X 2.46=— 35.4 inches = 3 


feet, approximatgly. The peripheral velocity will equal 
Se oa XL Oo 

= — = 0.5 feet per second, which, being less than 1, 
60 60 


shows that it was correct to use Formula (2). Had the 
peripheral velocity been found to be greater than 1 it would 
have been necessary to recalculate, using Formula (3). A 
typical problem in which the mean peripheral velocity is 
found to be greater than 1 is as follows: 

Ezample—Ten horsepower is to be transmitted between 
two shafts meeting at right angles, one shaft making 200 
revolutions per minute and the other 50 revolutions per 


minute. In this problem we will assume 18 teeth for the 
pinion. Then for the limiting value of } = K ~ 3, we would 
have 

b z fe 7: 18 

—=— XK vv’+1=— X V16+1=—5.06 

D 5a 57 


Hence a maximum value of b-+p=3, will make b less 
than K-=3. As the velocity will probably be greater than 
1 foot per second, we will apply Formula (3). 


27rec 


From the table of constants for 18 teeth = 8.13. 


W 720 
In this case we will assume that the gears are cast iron and 
that the allowable unit stress in 6000 pounds per square inch. 


63,025 H 
Pa — 
n 200 


63,025 X 10 


== oi) 
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(27c + W 720) ee n 
a 


== Ones) as 2 


8.13 X 3150\*% 200 
pany PRS SEES WS ete i 
3 X 6000 324 


‘p= 1.788 = j/ 1.33 =)/1.15 = 1.07 


Therefore 1.07 is the mean circular pitch. 

The mean circumference will be 1.07 X 1819 inches=1.5 
feet, approximately. The peripheral velocity will equal 
It ere) BR <A, ; 


== ————— = 5 feet per. second, which being greater 
60 60 


than 1 shows that it was correct to use Formula (3). Had 
the peripheral velocity been found to be less than 1 it would 
have been necessary to recalculate, using Formula (2). 

It will be noticed that in these last two solutions where 
no diameters are specified, the numbers of teeth and the 
radii of the bevel gear and formative gear were assumed 
to be equal. However, as in the case where diameters were 
given, the error is very slight and is on the side of safety. 
The greatest error from this cause will be in figuring miter 
gears, in which case the pitch calculated will be about 4 per 
cent greater than if the calculations were based on the 
formative radius and number of teeth. However, for all 
practical purposes, the methods outlined above are sufii- 
ciently accurate. 

* * * 


CHUCK FOR HOLDING ROUND WORK 
WHILE BORING 


By VICTOR HUGO 


The chuck shown in the illustration is of the two-jaw 
type, and is used to hold work of the kind shown at A while 
the central hole is being bored. A chuck of the same general 
construction. but having three jaws may be more desirable 
for a different class of work. This chuck was designed 
with a view-to eliminating, as far as possible, the trouble 
caused by chips getting behind the moving parts. : 

The flange B, which is screwed to the end of rod H and 
operates jaws C, is caused to turn with the body D by pin EZ. 
The pin Z is held in position by screw F. The flange B is 
beveled on its front face, so that any chips which may fall 
into the chuck behind the work are thrown forward and out 
through the opening at the side of the chuck body by centri- 
fugal force. The rod H, which serves to actuate the chuck 
jaws, may be made to operate pneumatically or by a hand- 
wheel or a forked lever. - The jaws C are a sliding fit in slots 
cut in the chuck body, and are held in place by screws G. 
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Two-jaw Chuck for holding Round Work while the Central Hole is being bored 
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and Frosting Flat Surfaces 


HE art of scraping flat metal sur- 
faces came up for discussion recent- 
ly among some shop students who 

were under the writer’s direction. As first there appeared 
to be a difference of opinion regarding the correct 
methods of sharpening and using a scraper. A carefully 
outlined course of instruction and experimental work in 
the shop, supplemented by reference to photographs showing 
a skilled workman in the exact positions assumed under 
actual working conditions, served to clear up all disputed 
points and fix the fundamental principles of seraping firmly 
in the minds of the students. The photographs and the 
information gathered and prepared by the writer for this 
course of instruction form the basis of the present article. 
The methods described and illustrated in the following are 
regularly employed in the plant of a well-known machine 
tool building company. 


Fundamental Principles Involved 


At the outset the difference between “cutting” and “scrap- 


ing’ was thoroughly discussed and demonstrated. HEm- 


Fig. 1. Scraping the Ways of a Lathe 


By O. S. MARSHALL 


mates 


phasis was placed on the fact that the 
desired surface obtained by scraping 
was achieved by reducing the high 
spots or “mountains” on the machined surface to a general 
level with the low places. It was also pointed out that the 
smaller crevices in the metal receive the very small chips 
or metal scrapings in the form of a powdered paste, which 
serves as filling, thereby helping to produce a surface that 
is more or less glassy or mirror-like in appearance. The 
same glassy surface, carried to an even greater degree of 
refinement, is produced by performing a polishing operation 
on the work. 


Shape of Scraper 


The shape or form of the end of the scraper, as well as 
the working angle of the scraper in the workman’s hands, 
must be correct in order to obtain satisfactory results. In 
Fig. 3 is shown an enlarged outline of the end of a cor- 
rectly sharpened scraper, the enlargement being approxi- 
mately twenty times. This outline is a reproduction of one 
obtained from a shadow photograph. ‘ 
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Fig, 2. Scraping the V-bearing of a-Lathe Saddle 
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Fig. 3. 


Diagram showing Thin Edge of Correctly Sharpened Scraper 
(Twenty Times Actual Size) 


It will be notea that the end surface forms an obtuse 
angle with each oi he flat sides of the scraper at the cutting 
edges. The crest of the end surface is approximately in 
the center of the thin end. The scraping edges formed by 
the sides and end surface have an included angle of 95 
degrees as indicated. The end of the scraper (looking at 
the flat side) is also slightly curved, as shown in the lower 
right-hand corner of the central view in the heading illus- 
tration. 

A well-known text-book used by one of the students recom- 
mended the use of a flat scraper sharpened in an entirely 
different manner. The tool illustrated in this book had a 
concave end for the scraping edge, produced by contact with 
the cylindrical face of an emery wheel during the sharpen- 
ing or grinding operation. According to the text-book re- 
ferred to, the ground scraper was to be held in a vertical 
position relative to the hone for fine edging, in order to 
obtain a square cutting edge. The disadvantages of a square 
cutting edge, as thus produced, for use on work of the kind 
under consideration were readily demonstrated by compar- 
ing the results obtained by its use with those obtained by a 
scraper sharpened in the manner described in this article. 

Fortunately it was easy to find some poorly scraped sur- 
faces which showed scraper 
chatter marks, as well as 
some well finished surfaces 
that were free from these 
defects. Surfaces duplicating 
the good and the faulty ex- 
amples were next produced 
in a series of trials. These 
tests proved conclusively that 
the best results could be 
obtained with a scraper hav- 
ing a rounded end, ground 
and honed to the shape in- 
dicated in Fig. 3 and in the 
heading illustration. 


Fig. 5. 


Method of Sharpening Scraper 


The illustration at the ex- 
treme left of the heading illus- 
tration shows how the scraper 
is held when the end is being 
ground to a slight curve. 
A fine-grain grindstone, about 
3 feet in diameter is used 


for this operation. After 


Fig. 6. 


MACHINERY 


Unscraped Machined Surface 


Surface shown in Fig. 5 after being scraped 
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Fig. 4, 


Diagram illustrating Method of producing Crescent Frost- 
ing such as is used for Decorative Purposes 

being sharpened on the grindstone, the scraper is honed on 
an India oilstone in the manner indicated in the central 
view of the heading illustration. The scraper is inclined 
at an angle of from 5 to 8 degrees with the vertical when it 
is being honed, in order to form the end to the shape indi- 
cated in Fig. 3 and in the lower right-hand corner of the 
central view of the heading illustration. 

Before the scraper is used, it may be given a stroke or 
two with the oilstone on its flat side, in order to obtain a 
keen edge. The several angles concerned in sharpening and 
in using the scraper are shown diagrammatically in Fig. 3. 
It will be noted that the 214-degree angle plus the 25-degree 
angle of inclination gives the end of the scraper a reverse 
rake angle of about 27% degrees. 


Producing a Flat Surface 


The position of the operator’s hands in holding the scraper, 
and the angular position of the scraper in relation to the 


work when a flat surface is being scraped, are clearly shown - 


in Figs*1 and 2, and also in the view at the extreme right 
in the heading illustration. The ‘leaded’ or high places 
(the dark spots) which are to be scraped down are shown 
quite clearly in Figs. 1 and 2. Fig. 6 is a close-up view 
showing the scraper marks, 
the work being ready to re- 
ceive the testing jig or mas- 
ter plate, which, when rubbed 
on its surface, will show the 
extent of the contact surface 
between the plate and the 
work. After the master plate 
is removed, the high places, 
as indicated by the dark 
leaded spots, are all scraped 
down. By repeating this 
process of applying the mas- 
ter plate and then scraping 
down the high spots, it is 
possible to obtain a true flat 
surface. In scraping down 
the high spots on a flat sur- 
face, the scraper is made to 
remove metal only on the 
forward or pushing stroke. 
Before being scraped, a ma- 
chined surface generally has 
a porous appearance, as 
shown in Fig. 5. 
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Fig. 7. Example of Crescent Frosting, showing Position of Scraper 


at Beginning of Crescent-forming Stroke 


Figs. 4, 7, and 8 will convey to the reader, if studied in 

connection with the text, a working knowledge of the 
method employed to produce the crescent form of frosting 
used by.some machine tool builders. The frosting is done 
primarily for decorative purposes after the other work is 
finished. First the position of the workman relative to 
the surface to be frosted (see Figs. 7 and 8) should be 
earefully noted. The workman begins the frosting operation 
at the left-hand end or side of the surface to be frosted and 
works toward his right. Hach stroke of the scraper is 
started at the edge opposite the workman. By drawing the 
scraper toward him with a peculiar oscillating movement, 
the workman forms a series of crescents which are tied to- 
gether at their points. For decorative effect this series of 
erescents is usually laid diagonally across the surface, as 
‘shown in Fig. 7. If the full circle effect is to be obtained, 
as at B, the workman first frosts the work as shown at A, 
working from left to right (standing on the opposite 
side from that shown). After 
this has been done, he com- 
pletes the second series. 

In making the second 
series of crescents which give 
the complete circle effect as 
shown at B, the. workman 
stands on the right-hand side 
of the work, as shown in the 
illustration. This illustration - 
merely shows the position of 
the operator’s hands and 
wrists at the beginning of 
the crescent-forming move- 
ment. The position of the 
scraper at the beginning and 
end of the _ crescent-form- 
ing movement is the same. 
It will be noted that the 
broad side of the scraper is 
nearly in full view in Fig. 7, 
whereas little more than the 
edge of the scraper is shown 
in Fig. 8. In the latter illus- 
tration, the mid-stroke posi- 


Fig. 9. 
tion of the wrists and scraper 
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Example of Diamond Style of Frosting often applied to 
Scraped Surfaces 
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Fig. 8. View showing the Scraper in the Mid-stroke eae of 


the Crescent-forming Movement 
are shown, the upper half of a crescent having already been 
formed. 

The workman oscillates the scraper—he does not slide it 
—by a series of rapid and slight wrist twists, first from - 
left to right, then from right to left, imparting a side rocking 
motion to the tool back and forth and continuously working 
it toward himself as each crescent is formed, until a string 
of crescents is formed completely across the surface. The 
workman then begins another series of crescents by placing 
the scraper at the edge opposite him, as previously described, 
and again rapidly oscillates or ‘waltzes’ the scraper across 
the surface. This operation is repeated until the surface 
has been completely covered. 

Briefly, the left-to-right movement, or half oscillation, 
forms the upper half of the crescent, as for instance, from 
A to B, Fig. 4, and the right-to-left or reverse motion forms 
the lower half of the crescent from B to CG. These move- 
ments are repeated in forming the crescent CDE and each 
successive crescent, until a 
complete . string extending 
from A to F is finished. After 
completing the crescents from 
A to F, the next string ex- 
tending from G to H is pro- 
duced in a similar manner. 
The addition of the-series of 
crescents formed by strings 
such as the one extending 
from J to K gives the com- 
plete circle effect. The second 
series of crescents is - pro- 
duced in exactly the same 
manner as the first, the work- 
man standing on the opposite 
side of the work, as previ- 
ously explained. Sometimes 
when ane especially’ clear 
frosting is desired, the sur- 
face is slightly polished with 
fine emery cloth. Needless to 
say, a little practice is re- 
quired before it is possible to 
become expert in the art of 
frosting. 
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Fig. 10. Master Surface Plate used to test Accuracy of. Surface 
Plates used in the Shop 


In Fig. 9 is shown another type of frosting which, when 
fully worked in as shown at A, gives a genuine frost-like 
appearance to the surface. A surface frosted in this manner 
will scintillate light in all directions when observed under 
good lighting conditions. At B will be seen the scraper, 
which is preferably made long enough to enable the work- 
man to support the handle end by pressing firmly against his 
shoulder. This illustration also gives a good idea of the 
correct amount of inchnation to give the scraper. The 
strokes are all begun at the farther side of the work, the 
seraper being drawn toward the workman instead of being 
pushed from him, as in the case of scraping. 

The end of the scraper that does the frosting is ground 
and honed to practically the same form as for scraping. In 
producing this style of frosting, which is sometimes called 
“diamond” frosting, either the diagonal series of spots, as 
shown at C or the straight-across series, as shown at D, 
may be made first. When both series have been laid on, the 
surface will appear as at A. The procedure in forming the 
series of spots is to bring the scraper a slight distance 
toward the workman, giving it sufficient pressure to 
mark but not to scrape the surface, and then slip it lightly 
to the right; next bring it forward again slightly and then 
slip it to theleft, and again bring it forward. These move- 
ments are repeated until the complete surface has been 
treated. As the workman develops skill the “forward right, 
forward left’ movements can be repeated rapidly, so that 
a surface of considerable size, such as the master plate 
shown in Fig. 10, may be quickly frosted. 

The scraper is moved forward the same amount each time 
before it is moved sidewise. The length of the forward 
movement may be ¥% inch or more, depending on the size 
of the surface to be frosted and the appearance desired. 
That the plate shown in Fig. 10 represents a really fine piece 
of scraping and finishing by frosting may be seen by noting 
the reflection of the cover at each of the corners where it 
is hinged to the protecting box. A scraper of ordinary size 
and a quarter dollar are laid on the plate in order to give 
some idea of the size of the plate. A master surface plate 
of this type is valued at several hundred dollars and is 
employed only in testing the surface plates used by the 
workmen in the shop. 


Se ES 


SINGLE-RIB PATTERN THAT FACILITATES 
PRODUCTION 


By M. E. DUGGAN 


The two upper views in the accompanying illustration 
show the design of a machine casting which was required 
to be replaced on short notice. It will be noted that only a 
half-section of the casting is shown in these views. In order 
to facilitate making the patterns and molding, the ribs A 
and B were eliminated in making the repair part. A single 
rib C, as shown in the lower views of the redesigned casting, 
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was substituted for ribs 4 and B. The single-rib casting 
gave the necessary strength and served every purpose re- 
quired of the two ribs in the original design. The pattern 


= 


for the original double-ribbed casting was made with a core- 


print between the ribs. This pattern was intended to be 
molded in the position shown in the view at the upper left- 
hand corner of the illustration. The whole pattern, in this 
case, was to be molded in the drag flask with the right-angle 
arms D down. 

In the case of the redesigned pattern, the right and left 
cores required in molding the original two-ribbed pattern 


7 


q 


were eliminated. The section H was made loose where it — 


joined rib C so that it could be lifted away with the cope. 


The two journal bearings were made loose’ at the point where. 


they joined the right-angle arms. The core-print was, of 
course, made the same size and shape as the core G. This 
core-print was attached to the loose pieces F and extended 
completely across from one bearing to the other. 

In molding the pattern, the loose section EH was removed, 
and the bottom of the flat rib C laid on the bottom board. 
Sand was then shoveled into the flask, and the mold made up 
in the usual manner until the center of the bearing F was 
reached. The loose bearings were next lifted from the flask 
and the journal cores set in place in the mold. The ram-up 
cores G, which were made to match the hubs of the journal 
cores, were then put in place in the mold, after which the 


‘filling in of the sand was continued up to the top of the 


drag flask. 

The drag was next rolled over and the loose section of 
the pattern # placed in position on the drag. The cope flask 
was placed on the drag, and sand filled in, thus completing 
the cope part of the mold in the usual manner. The cope 
was then lifted and the loose section HE removed. The sec- 
tion of the pattern in the drag was also lifted, after which 
the cope was put back in place on the drag and the mold 
clamped together ready to be poured. 

Patterns for répair parts are usually required on short 
notice, and for this reason the patternmaker who has this 
class of work to do should be quick to note any change in 
design that will enable the work to be done more quickly. 


ORIGINAL 
DESIGN 


ALTERED 
DESIGN 
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Changes made in Casting to facilitate Molding Operation 
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TACHOMETER FOR INDICATING 
HIGH SPEEDS 


The measurement of high rotational speeds in the shop is 
receiving more attention at the present time than it has in 
the past. This is due no doubt to the increase in the use 
of high-speed abrasive wheels for finishing operations. Diffi- 
culty is often experienced, however, in obtaining correct 
indications at high speeds. An unusual method of solving 
this problem is described in the following: The method 
was developed and used at the plant of the Pratt & Whitney 
Co., Hartford, Conn. A simple device known as a flicker 
tachometer is employed. The particular device described was 
designed for general shop use where rotational speeds of from 
- 300 to 500,000 revolutions per minute were to be indicated 
or measured. 

A laboratory set-up of the flicker tachometer is shown 
diagrammatically in the accompanying illustration. This 
particular set-up is intended for indicating the rotational 
speed of the jack-shaft B, which has a speed of approxi- 
mately 16,000 revolutions per minute. The device consists 
of a variable-speed electric motor A, a revolution counter C, 
a notched or serrated black disk D, and a rheostat FR for 
varying the speed of the motor. Additional equipment con- 
sists of a target 7 attached to the shaft to be indicated, and 


a stop-watch. The motor is a simple direct-current type, is 
series-wound, and is capable of making 10,000 revolutions 
per minute when connected directly across the 110-volt alter- 
nating-current circuit. The power employed is about 10 
watts. 

The rheostat is used as a voltage divider. It has a resist- 
ance of 500 ohms and will carry a current of 1/2 ampere. 
The two end terminals are connected across the 110-volt line 
so that the current flows through the resistance wire con- 
tinuously. The motor is connected across one end terminal 
and the slider, as indicated in the diagram. By moving 
the slider, any voltage from 0 to 110 volts can be impressed 
on the motor, and a wide range of speed thus obtained. On 
the motor shaft is mounted the flicker disk D which is made 
of heavy black paper. The periphery of this disk is cut or 
notched with five equidistant slots, each slot being about 
one-tenth the width of the adjacent uncut portions. 

The purpose of this disk is to reduce the apparent rota- 
tion of the shaft under observation to zero when the end 
of the shaft is viewed through the rapidly revolving slots on 
the edge of the flicker disk D. When this is accomplished 
by varying the motor speed, the number of revolutions per 
minute of the motor is obtained by means of the revolution 
counter C and a stop-watch. The speed of the motor thus 
obtained is multiplied by the number of slots in the flicker 


16,000 R. P.M 


110 VOLTS A.C, 


RESISTANCE C00 OHMS 
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Diagram illustrating Use of. Flicker Tachometer in determining Speed of a Shaft 
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disk to obtain the speed of the shaft under observation. In 
explanation; the stroboscopic action of the flicker disk might 
be compared to that of a moving picture camera, since it 
takes instantaneous pictures of the end of the shaft. If the 
shaft makes one revolution in the interval that successive 
slots in the flicker disk pass the eye, the shaft will appear 
to be always in the same position, and it.will apparently 
stand still. When this condition obtains, the flicker disk 
may be said to have reached its synchronous speed. If the 
speed of the shaft being tested falls below this synchronous 
speed, the shaft will appear to rotate backward, and if its 
speed is increased so that it revolves faster than the synchron- 
ous speed it will appear to be turning forward. 

If the shaft is running at one-half or twice the synchronous 
speed, it again apparently stands still, and errors in deter- 
mining the speed may thus occur. In order to eliminate 
the chance of making errors of this kind, a target 7 with 
one-half its surface blackened as indicated in the illustration, 
is used as an observation point. A simple circular piece of 
paper that has half its surface black and the other half 
white, attached to the end of the shaft with gum or shellac 
so that it will revolve with the shaft, makes a suitable target. 

At twice the synchronous speed, or in other words, when 
the flicker disk is not running fast enough, the target does 
not show a full 180-degree black sector, as it does when the 
synchronous speed has been 
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When correctly employed the method of speed determination 
described has a number of advantages. In the first place, 
it can be used for a wide range of speeds, from 300 to 500,000 
revolutions per minute. Second, it does not absorb power 
from the observed shaft. This is a particularly desirable 
feature in indicating the speed of spindles driven at extremely 
high speeds. Third, it can be used to obtain the speeds of 
shafts in inaccessible places by using set-screws, patches of 
grease, etc., as targets. The arms of pulleys, however, should 
not be used as observation points. Fourth, it will show rapid 
variations in the average speed which the ordinary tachom- 
eter will not show because of its more sluggish action. 
Hartford, Conn. Paut M. MUELLER 


SQUARE-HOLE LIMIT GAGE 


An improved type of square-hole limit gage has recently 
come to the writer’s attention. The “Go” portion indicated 
by section A—A in the accompanying illustration is ground 
in the usual way, while the ‘Not Go” portion indicated by 
section B-B is ground on two opposite sides to the same 
dimensions as the “Go” portion. The remaining two sides 
are ground to the “Not Go” or high limit. Referring to the 
illustration, dimension a represents the “Go” limit and b rep- 

resents the “Not Go” limit. 


reached by the flicker disk, 
but instead it appears to have 
a sector of about 120 degrees 
of dense black with grayed 
sections at each side, as indi- 
cated diagrammatically in the 
view at #H. At one-half the 
synchronous speed when the 
flicker disk is revolving too 
fast, the target becomes gray 


with a _ single dark line 
through the center as indi- 
cated at G. 


In the first case, the shaft 
has an opportunity of mak- 
ing one revolution while 
completely hidden behind 
* the opaque portions of the 
flicker disk D; that is, the shaft is seen only in the posi- 
tion it occupies at every other revolution. Thus the 
period of time that the target is visible through any one 
slot is twice as long as when the flicker disk is running at 
the synchronous speed. This accounts for the attenuation 
of the dark area and the graying of its edges. 

At one half the synchronous speed, when the flicker disk 
is running too fast, the shaft makes only one-half a revolu- 
tion between the passages of the slots, so that the dark part 
of the target is seen first on one side of the center and then 
on the other side. Under this condition the target would 
appear to be of a uniform gray, if the slot or aperture in 
the periphery of the flicker disk were of negligible width, 
but since it has an appreciable width, the two positions 
overlap somewhat, giving the strong dark line through the 
center of the gray patch. ; 

At other speeds, where the ratio can be expressed by a 
small fraction, crosses and spoked patterns appear. The 
appearance of the target when the flicker disk is running 
at the synchronous speed is shown by the view at F, while 
at H the target is shown as it appears when the jack-shaft 
has reached a speed of only one-third the correct synchronous 
speed. 

This method of determining the speed of a shaft cannot 
be used satisfactorily in a room illuminated by are lamps 
operating on alternating current, or where incandescent 
lamps are used that operate on a 25-cycle current, because 
the flicker of the lighting system is superimposed on the 
target, thus giving results that are difficult to interpret. 


SECTION A-A 


The writer has used square- 
hole gages provided by some 
of the finest automotive and 


Limit Gage for testing Accuracy of Square Holes 


specialty shops of the coun- 
try. Among all those used, 
only one shop employed the 
type of gage here shown. In 
view of the fact that a strong 
demand exists for accuracy in 
the dimensions across flats, 
this type of gage should be- 
come very popular. 

In testing or gaging a hole, 
the “Not Go” portion of the 
gage should not, of course, 
enter the hole if the hole is 
machined to the correct size, 
but, regardless of whether it 
does or not, the gage should be removed and given one- 
‘quarter turn, and again inserted in the hole. In this way, 
the distance across either of the opposite flatted sides is 
gaged independently of the other two sides. As very few 
holes are machined absolutely square, the advantage of 
testing the accuracy of the hole with a gage of this type 
is obvious. 

New London, Conn. 


—— 
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TESTING FUEL OIL BEFORE ACCEPTANCE 


Specifications for ordering fuel oil at a certain plant had 
been carefully drawn up to prevent the possibility of re- 
ceiving a Mexican or high-sulphur oil for which the burner 
system of the plant was not designed. Through an error in 
shipping instructions, however, a car of Mexican oil was 
shipped to this plant and, as was customary, the oil was 
tested by a member of the works laboratory before being 
put into the storage tanks. The error was discovered, of 
course, and another car of the proper kind of oil ordered to 
take the place of the Mexican oil. A great deal of trouble 
was thus avoided, for had this heavy oil gotten into the 
system (which held about 30,000 gallons), it would have 
clogged up the needle valve burners, and the whole plant — 
would have been tied up. It is the policy in this plant to 
have all raw materials tested by a member of the works 
laboratory before accepted for use. 


Philadelphia, Pa. ARTHUR L. COLLINS 
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TRIMMING DIE WITH UNIQUE LOCATING 
DEVICE 


The die here illustrated is used to trim the sides B 
from parts such as shown at A. The flattened end of the 
work is placed in the vee formed by the guide plates C. As 
the punch descends, it forces the work downward, thus caus- 
ing plates C to be pushed back against the tension of springs 
D, until further movement is stopped by the upward project- 
ing ends of blocks #. When this position is reached, the 
work has been pushed down until it rests on the upper faces 
of the trimming dies F. 

The inner ends of slides C are in contact with the work 
at this time, and serve to centralize it over the trimming dies 
F, so that the same amount of metal will be removed from 
each side. The continued downward movement of the 
punch forces the work past the trimming dies, thus trim- 
ming the flattened part of the work along the lines indi- 
eated at G. As the ends of the die-plates F overhang the 
die-blocks H, the work is left free to be removed when the 
punch has carried it past the ends of the die-plates. 

The metal removed from the sides of the work remains 
on the die-plates F until the punch ascends. When the 
punch clears the die-on the upward stroke, the springs D 


cause plates C to move forward and push the chips or trim- , 
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Trimming Die for Part shown in Detail View 


mings into the opening, so that they fall through a hole in 
the die-bolster. The ends of dies # are not given any clear- 
ance, and so the work is burnished in passing through the 
die. The ends of the dies, as well as the end of the punch, 
can be easily sharpened by grinding. The screws H provide 
a means of adjusting the die-plates B to a good cutting fit 
on the punch. 


Philadelphia, Pa. R. HH. KASPER 


METHOD OF SETTING LATHE TAPER 
ATTACHMENT . 


A method of setting the taper attachment of a lathe which 
has been found satisfactory by the writer is described in 
the following: A piece of round scrap stock is first placed 


in the chuck or collet and the compound rest is then set at 


an angle of 90 degrees or parallel with the axis of the lathe 
spindle. A cutting-off or parting tool is next placed in the 
toolpost and the dial on the compound rest set at zero. 
Then, using the cross-feed, a groove or neck is cut in the 
stock to a depth of 1/4 inch, and the tool withdrawn. The 
feed-screw of the compound rest is then turned until the 
dial indicates a movement of 1 inch to the left, after which 
the tool is again fed into the work and withdrawn. This 
produces two grooves or necks having faces exactly 1 inch 
apart as will be seen by reference to the accompanying 
illustration. F 
The taper attachment is next set approximately to the 
taper desired and a trial cut taken across the work, which 
will leave two high points that can be easily measured with 
a micrometer. The taper attachment is then adjusted until 
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Method of turning Piece of Scrap Stock to facilitate testing Accuracy 
of Taper Attachment Setting 


the difference between the diameters at the high points of 
dimensions A and B is equal to the taper per inch, or one- 
twelfth the taper per foot. 


Erie, Pa. Leo R. LyncH 


PATTERN FOR CAST-IRON BRACKET 


Many draftsmen unnecessarily complicate the work of 
the patternmaker and molder by their attempts to reduce 
to as few as possible, the number of castings required for 
repair jobs or for constructing special machines or tools. 
When too many details or elements are combined in one 
casting, the resulting designs often present such difficult 
problems in patternmaking and molding that any advantage 
gained by a reduction in the number of castings is more 
than overbalanced by the difficulties encountered in making 
the patterns and in molding. However, the patternmaker 
can, and often does, simplify designs originated by the 
draftsman that involve needlessly complicated pattern- 
making and molding problems. In case the patternmaker 
fails to provide patterns that can be conveniently employed 
by the molder, the latter may make further changes in 
order to facilitate his work. For instance, in the production 
of the pattern shown in the accompanying illustration, 
changes in the original design which were suggested by the 
molder saved considerable time and resulted in a better 
casting: 

The pattern was made for use in molding a bracket cast- 
ing to replace one that had been broken. The original 
bracket was made in two pieces, which were machined and 
bolted together. Instead of making separate patterns for 
the two pieces as was originally done, the patternmaker - 
made a pattern designed to produce a complete bracket in 
one piece. The one-piece pattern was made to be molded 
in a two-part flask. The space between the hinge bracket S 
and the foot was intended to be molded in a dry sand core, 
such as is shown by the dotted section at A. The hinge 


DRAG FLASK— 


COPE><—— 
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Two-part Pattern for a Cast-iron Bracket 


896 


section of the pattern was intended to be molded in green 
sand. The reason given by the patternmaker for making 
the pattern in this way was that a stronger pattern would 
be obtained. A casting can be produced by the use of a 
pattern made in this way, but it is difficult to produce a 
dry sand core of correct size that will present a flat surface 
along the face of the casting at B when set in the mold. 
The changes in the pattern suggested by the molder were 
as follows: The pattern was made in two pieces to be 
parted on the dotted line C; the foot D and ribs FE were 
made loose, and held in place with dowel-pins F. The 
whole pattern was to be molded in green sand in the drag 
flask with the parting on the line AK. As the cover core G 
entered into the molding operation, it was possible to use 
a two-part flask, but this core has nothing to do with the 
making of the pattern. 
“To one who is not experienced in molding practice, the 
making of a mold by the use 
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SUPPLEMENTARY JAWS FOR BORING 
MILL CHUCK 


Difficulty is often experienced in holding thin rings, cylin- 
ders, or drums in the regular chuck of a boring mill. If 
the jaws are adjusted to clamp the work tight enough to 
permit taking a heavy cut, the work is likely to be dis- 
torted or sprung out of round. On the other hand, if the 
jaws are clamped lightly on the work, there is danger of 
the work slipping. In order to overcome these difficulties 
and make it possible to take heavy cuts, supplementary jaws 
like the one shown at A in the accompanying illustration 
were designed for use in one shop. These jaws were slipped ~ 
over or around the regular jaws B as shown. The regular 
jaws are first tightened, after which the supplementary 
jaws are brought against the inside of the work. 

The supplementary jaws are tightened by means of the 
screw C located at the rear 


of this pattern appears to be by 
a complicated job. Actually vet ce 
the method is simple and one 
that can be used in making 
patterns for a great variety 
of parts. The whole pattern 
up to the line K was molded 
in the drag flask, and the ribs 
H were molded in the cope. 
According to the generally ac- 
cepted rules for good pattern- 
making practice, all parts 
above the parting face should 
be made loose whenever pos- 


of the clamping strap. The 
clamping straps, in this par- 
ticular instance, were made 
of %- by 114-inch steel stock, 
and the jaws E were made 
up of steel to suit the width 
of the regular jaws. The 
straps were fastened to the 
jaws by means of rivets and 
by welding. By properly pro- 
portioning the length of the 
. Straps, work of any thickness 
can be held in place. 
JoE V. Romie 


sible. As there was but one 
casting to be made in this 
case, this rule was disregard- 
ed, and the rib pieces were 
nailed fast to the pattern. The 


‘Allentown, Pa. 
* * * 


The spontaneous breaking 
of main springs in watches 


ribS were given extra taper 
to facilitate lifting the cope. 
The drag flask was placed 


has been investigated by S. R. 
Williams of Oberlin College. 
An examination of the ree- 


on a bed of molding sand, and 
the pattern placed within the 
drag on the bed of sand with 
the ribs H imbedded in the 


ords of several years of two 
firms doing a large repair 
business in watches indicated 
that there is a peak in this 


sand up to the parting line K. 
Sand was shoveled in and 
rammed up to the top of the 
pattern. Next the loose piece 
’D, with the ribs E# fastened 
to it, was lifted out of the mold, being parted from the main 
pattern on the dotted line C. This section of the mold was 
then mended and finished in the usual way. The cover 
core G, more commonly called a slab core by foundry 
workers, was next placed over the opening left in the mold 
by the removal of the loose piece D. After setting the cover 
core in place, the drag flask was completely filled in with 
molding sand. It was then rolled over and the cope flask 
put in place. The cope part of the mold was then com- 
pleted in the usual way. After lifting the cope and removing 
the remaining section of the pattern, the cope and the drag 
were locked together, thus completing the mold. 
Kenosha, Wis. M. E. DuGGANn 


A NON-SPLITTING WOOD SCREW 


An improvement in the ordinary wood screw can be made 
by grinding a flat down one side of the threaded part of 
the screw, thus enabling the screw threads to tap out a hole 
for themselves. This expedient has beén- used successfully 
on pattern work. It eliminates the necessity for first drill- 
ing out the screw hole, in order to prevent splitting the 
- wood, and does not appreciably weaken the joint. eerie: 


Supplementary Jaw for Boring Mill Chuck 


business in the summer, 
fairly coincident with the 
occurrence of the greatest 
number of thunderstorms. 
Further experiments  indi- 
cated that the breakage is not due to heat, however, but to 
moisture. It is believed that the moisture acts by starting 
rusting points which weaken the spring. In an experiment 
in which fifty-six samples were tried, equally divided be- 
tween two well-sealed jars, one containing dry and the other 
moist air, seventeen springs out of twenty-eight broke in the 
moist air, while none broke in the dry jar. Oiling the 
springs was found to markedly decrease the liability of - 
breakage. 


Machinery }. 


* * * 


The primary safeguard to continued prosperity will be 
continued willingness of our people to save their énlarged 


earnings, to resist extravagance and waste, to give full in- 
- dividual exertion. 


Our second safeguard rests upon the 
individual business man in today’s well developed sense of 
caution and resistance to the will-o’-wisp of higher prices 
and over-expansion and speculation. Our third line of de- 
fense is our credit men and our bankers who can check the 
dangers of speculative credits. The danger point arises 
when there is an over-ordering of goods. Our bankers in 
daily contact with the commercial fabric of the country are 
fully alive to their responsibilities—Herbert Hoover 
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The British Metal-working Industries 


From Macnuinery’s Special Correspondent 


London, June 12 
HE engineering industry continues to show periodic 
pulsations, each succeeding cycle leaving conditions 
generally a little better than before. The disappointing 
feature in the machine tool branch is that the rate of trade 
acceleration in the second quarter of the year has not kept 
pace with the first three months. Inquiries appear to be 
plentiful in all departments, but the period required for 
maturing into orders is very lengthy. 


Conditions in the Machine Tool Industry 


Machine tool firms having a fairly wide range of products 
are doing better than those that make but a single type. The 
wide variation in the experience of different concerns is 
shown by the fact that some report conditions to be con- 
siderably improved over six months ago, while others have 
found the depression at a lower level during the last few 
months than at any time for two years, 

Makers of lathe and drill chucks, centers and sockets, state 
that business is very difficult to negotiate in the face of Ger- 
man competition. Conditions, however, show an improve- 
ment, compared with a few months ago, and France is stated 
to be a fairly good customer for some of these goods. The 
independent type of chuck is said to be in much better 
‘demand than the self-centering type, indicating a return to 
the manufacture of a variety of goods rather than a single 
specialized product. 

Except in the heavier types, lathe makers are not very 
busy, but in plate and bar working machines substantial 
progress is being made. India is a good customer, and 
there is a fair amount of work on hand on account of British 
shipyards and steel works generally. Inquiry also is ex- 
ceptionally good; in fact, one large firm that specializes in 
heavy hydraulic machinery finds it necessary to run night 
and day in the estimating and drawing office departments. 
Rolling stock makers and locomotive builders are becoming 
increasingly interested in machine tools, and there are ex- 
cellent prospects of some good orders maturing from these 
sources in the near future. Meanwhile, financial considera- 
tions hamper the placing of business; that is to say, firms 
want new tools and could make good use of them, but for the 
moment they are prevented from buying by lack of capital. 

Inquiries, however, in addition to being scattered broad- 


cast throughout all machine tool manufacturing countries, 


mostly arise from reconstruction schemes, either in govern- 
ment or railway work-shops, and such orders usually take 
a long time to mature. The number of inquiries and orders 
received by machine tool makers for repair parts for sec- 
ond-hand machines bought at sales shows clearly how badly 
the trade has been hit by the accumulation and disposal of 
surplus equipment, and it will doubtless be some years before 
this effect is eliminated. Recent inquiries from Russia for 
saws and tools are causing manufacturers to hope for a 
repetition of the good business that was done last year in 
these lines and on a cash basis. 


General Engineering Field 


Textile machinery makers and those engaged in the manu- 
facture of details for these trades are fairly well employed. 
The builders of electrical machinery also have little cause 
for complaint, and the brass trades are receiving a fair 
volume of inquiries which, it is hoped, will shortly turn 
into business. 


Among railway engineers a brighter tone is noted. Loco- 
motive builders have recently obtained a number of domestic 
and overseas orders, and it is understood that large ad- 
ditional orders will be placed in the near future on behalf 
of the Dominions and countries in the Near East. Rolling 
stock makers are also much more active, several orders for 
railway cars having recently been placed by the London & 
North Hastern Railway Co. Works engaged in the produc- 
tion of railway tires, wheels and axles, and buffers and 
springs are busy on domestic, Indian, and Canadian orders. 


Iron and Steel Industries 


Iron works in Lanarkshire are gradually opening up, and 
since the first of the year several thousand men have found 
employment. Scottish foundries are busier than they have 
been for several years. In Sheffield, the iron and steel in- 
dustries appear to be marking time, the recent rapid price 
advances, ranging from 40 to 50 per cent, in the common 
brands of steel, having effectively applied the brake so far 
as the placing of new orders is concerned. In the heavy 
steel departments, which are booked well ahead, contracts 
generally were entered into before the recent series of ad- 
vances. The output is now stated to be on a pre-war scale, 
while for basic and acid steel it is even greater, as the 
present greatly increased capacity is now working at about 
four-fifths of its maximum capacity. In some districts, 
more than twice the number of iron and steel furnaces are 
in operation, as compared with twelve months ago, and the 
rolling mills are in full swing. 

With the general engineering trades recovering but slowly 
and the shipyards with room for many more orders, the de- 
mand for tool steel continues to be low. The trade in edge 
tools is very disappointing, although makers of saws are 
doing a little more business. With restricted Continental 
production and high American costs, it is considered possible 
to increase the trade with the colonies and South America, as 
stocks in the lighter steel trades are low and requirements 
great. 

Overseas Trade in Machine Tools 


The returns for April show a recovery in the volume and a 
fall in the average value of exports of machine tools. Thus 
during April the total exports reached 1183 tons, as against 
911 tons in March, the corresponding values being £125,390 
and £119,441. Imports continue to oscillate, as they have 
for the last two years. In April imports reached 300 tons 
with a value of £42,368. The value per ton of exports 
fell to £106 and that of imports rose to £141. 


New Machine Tools 


A new departure has been made in machine tool design 
by Wilkins & Mitchell, of Darlaston. Briefly, the machine 
may be said to consist of a number of standard drill heads, 
each carrying a set of adjustable drill spindles, which may 
be arranged in any order within the scope of-adjustment to 
suit the work in hand. The heads are self-contained electri- 
cally driven units, and may themselves be mounted in any 
desired series on a frame which is built-up of standard 
sections that may be added to indefinitely to accommodate 
the drill heads in any required horizontal, vertical, or angular 
positions. The machine can be arranged for simultaneously 
carrying on different operations; for example, milling may be 
done at one point while drilling or some other operation is 
in progress at another part of the machine. 
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MAKING LEATHER BELTS ENDLESS 


By LOUIS W. ARNY 


Almost any kind of belt can be made endless by the belt- 
ing manufacturer, and when an endless belt can be placed 
around the pulleys without an expenditure of too much time 
and effort, and there is provision for taking up the stretch, 
new belts should be ordered to be made endless. If it is 
necessary to take down shafting and pulleys to install such 
a belt, or if there is no provision for taking up the stretch, 
a belt made endless 
at the factory is im- 
practicable. Some 
belts can be made 
endless on the pul- 
leys satisfactorily, 
and some _ cannot. 
This article applies 
only to leather belts 
or to those that can 
be made endless on 
the pulleys satisfac- 
torily. Making a belt 
endless on the pulleys 
is like many another 
job in that it appears 
difficult and compli- 
cated, but when the 
trick has once been 
learned, it will be 
found to be remark- 
ably simple. 

The tcols required are as follows: 
(2) belt scraper; (3) slicker; (4) belt hoe; (5) belt shave; 
(6) spoke-shave; (7) long skiver; (8) heel chop; (9) knife 
sharpener; (10) steel sharpener; (11) awl; (12) drive punch; 
(13) blind punch; (14) staple puller; (15) glue kettle; (16) 
ripping hammer; (17) screwdriver; (18) pegging hammer; 
(19) hand punch; (20) 3%-inch best glue brush; and (21) 
safety copper glue kettle. 

Any of these tools not already on hand may be obtained 
from leather belting manufacturers. There is only one of 
them that is unusual to the ordinary mechanic—the turned- 
edge scraper (see Fig. 1). The blade of this tool is formed 
of a flat piece of good steel, about the thickness and quality 
of good saw steel. This blade is fitted in.a handle, as shown. 
The unusual feature about this tool is that it has an edge 
that is turned at right angles to the blade. This is accom- 
plished by first grinding a long edge and then rubbing this 
down to a fine edge on a “clearingstone.” A smooth, hard, 
steel tool is next used, as shown in Fig. 1, for turning this 


Fig. 1. Starting to turn over the Edge 
of the Turned-edge Scraper 


(1) Clamps and rods; 
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edge so that it is at right angles to the blade. With the 
scraper firmly held in a vise, pressure is applied on one 
side, about at the angle shown. When the edge is smoothly 
and uniformly turned to this angle, the angle of the steel - 
tool is changed to about half way between the positions 
shown in Figs. 1 and 2, and the process repeated. The steel 
tool is then held at right angles to the blade (see Fig. 2) 
in order to turn over the edge to the right-angle position. 
There is a Small steel tool known as a “steel sharpener” 
which is round, slightly tapered, and has a smooth, hard 
point; this is used to 
keep the turned edge 
of the scraper in 
good cutting condi- 
tion, by rubbing the 
hard point on. the 
under side of the 
turned edge, and the 
surface of the tool 
on the upper side. 
These turned edges 
are fairly durable, 
when working in 
leather, but when 
they are gone it is 
necessary to grind 
the tool again and 
repeat the process of 


forming the _ edge. 

The scraper is one of 

Fig. 2. Completing the turning over of the the most important 
Edge of the Turned-edge Scraper tools... in the ela 


maker’s kit, because it saves much time in cutting laps, and 
because by its use it is possible to scrape down a lap to an 
even bevel, and to make sharp points on the laps. 


Making Laps 


In making the laps on the belt, the first step is to decide 
on the length of the lap desired. Generally speaking, it is 
wise to make a new lap of the same length as the others 
in the belt, although in the case of double belts, this may 
be varied to suit the conditions. One lap should not be 
made over another one, and it may be necessary to make 
a lap longer or shorter to avoid this. The things to be re- 
membered are that the line of the point and the line of 
the heel must be exactly square with the edge of the belt, 
that the bevel from heel to point must be uniform and regu- 
lar, and that there must be no “humps,” especially back of 
the point, to prevent the proper adhesion of the cement at 
every point of contact. 

Next, clamp the belt to a table, so that both hands are 


Fig. 3. 


Cutting away the Material for the Lap Joint with the 
Spoke-shave 


Fig. 4. Scraping down the Joint to a Fine Point with the Turned- 


edge Scraper 
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Fig. 5, Scraping off the Old Glue at the Joint 


free for the use of tools. Measure the lap desired, and 
mark across the belt a line, drawn by the use of the square, 
representing the end or heel of the lap; then proceed, with 
the spoke-shave, to cut away the material from this line 
down to the end of the belt, the latter becoming the point 
of the lap (see Fig. 3). The lap should be “roughed off” 
with the spoke-shave, and then scraped down to the point 
with the scraper (Fig. 4), and trimmed up with the knife. 
A small steel plane can also be used to advantage in con- 
nection with the spoke-shave. — 

Care should be taken to remove all the old glue, the 
scraper being used as shown in Fig. 5, in order to present a 
clean fresh surface to the cement. The glue should be hot, 
and not too heavy; it should be spread thin and worked 
carefully into the fibers of the leather, as shown in Fig. 6. 
. Next bring the two glued surfaces together, taking care 
that they do not slip on each other. Rub the joint with a 
scraper handle to supply a little pressure, or place the joint 
between two small boards and apply pressure with the bench 
clamps. Permit the glue to “set” for an hour before putting 
the belt on the pulley. 


ANNUAL MEETING OF SOCIETY FOR TESTING 
MATERIALS 


The twenty-sixth annual meeting of the American Society 
for Testing Materials was held June 25 to 29 at the Chal- 
fonte Haddon Hall, Atlantic City, N. J. Among the many 
Subjects dealt with at this meeting were the following: 
Non-ferrous metals and alloys; copper wire; methods of 
casting test specimens of gunmetal; influence of the ratio 
of length to diameter in compression testing of babbitt 
metals; corrosion of iron and steel; corrosion of non-ferrous 
metals and alloys; endurance properties of steel; resistance 
of manganese bronze, duralumin, and electron metal to 
alternating stresses; magnetic analysis; a new method of 
magnetic inspection; the significance of tool temperatures 
as a function of the cutting resistance of metals; and heat- 
treatment of iron and steel. Copies of the papers presented 
before the meeting may be obtained by addressing the so- 
ciety at its headquarters, 1315 Spruce St., Philadelphia, Pa. 


* * * 


At a recent meeting of the Association of Gas and Internal 
Combustion Engine Builders and of Builders of Gas Pro- 
ducers in France, attention was called, says Le Genie Civil, 
to the use made in France of the abbreviation H. P. for 
horsepower, this expression designates the British and 
American unit of power, which is equal to 33,000 foot-pounds 
per minute, or approximately 76 kilogram-meters per second, 
whereas the French horsepower, and the horsepower as used 
in all countries employing the metric system, is only 75 
kilogram-meters per second. It was suggested that in the 
future the metric horsepower be designated C. V., an ab- 
breviation of cheval-vapeur. 


Spreading the Cement and working it into the Fibers 


Fig. 6, 


TOLERANCES IN MACHINE BUILDING 


It would be of great value to the shops engaged in build- 
ing machinery of various kinds if more data were available 
on the subject of tolerances used by leading machine build- 
ers in their work. It does not seem possible to determine 
definitely the tolerances that should be used for different 
classes of fits under all conditions, and any attempt to lay 
down specific rules is likely to prove useless, but a great 
service could be rendered the industries by the Bureau of 
Standards or by the American Society of Mechanical Engi- 
neers if tolerances now actually employed in the building 
of a number of different machines and mechanisms were 
placed on record. 

For example, suppose that through the Bureau of Stand- 
ards a number of high-grade steam engine builders would 
agree to place on record the tolerances used in their shops 
on cylinder diameters, pistons, piston-rings, piston-rods, and 
bushings, crankshaft bearings, and other important parts 
where fits of different kinds are required. This would 
prove of considerable help and guidance to other manufac- 
turers building similar types of machines, and would enable 
them to establish a system of tolerances and limits for 
their work. Gradually, such tolerances could be collected 
from every important field in the machine industries—ma- 
chine tools, steam engines, steam turbines, pumps, gas en- 
gines, hydraulic turbines, automobiles, trucks, tractors, sew- 
ing machines, cranes and hoists, to mention only a few 
of the larger industrial divisions. A work of this kind is 
of such magnitude and importance that it can be success- 
fully undertaken only by a public agency, such as the 
Bureau of Standards, or a professional society with a large 
membership, such as the American Society of Mechanical 
Engineers. There is no doubt as to the value of the work. 
Its cost should not be prohibitive, because it is a work that 
can be carried on gradually. 


* * * 


CHROMIZING 


In a paper presented before the annual meeting of the 
American Hlectro-chemical Society, F. C. Kelley described 
in detail the process of chromizing and its effect on the 
physical and chemical properties of iron and steel. This 
process is somewhat similar to the well-known process of 
calorizing. It consists of packing the material to be treated 
in a powdered mixture of alumina and chromium—45 per 
cent of alumina and 55 per cent of chromium, by weight. The 
material is usually packed into a tube of iron, which is then 
heated to from 1300 to 1400 degrees C. in hydrogen, vacuum, 
or some neutral atmosphere. Chromizing has been used on 
turbine buckets in order to protect them against corrosion. 
As regards resistance to corrosion, chromized iron samples 
have been tested in comparison with sherardized samples 
and found to be equal to the latter. By casehardening and 
heat-treatment chromized iron may be made very hard. 
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The Machine-building Industries 


industry during and immediately after the war is well 
illustrated by a comparison between the pre-war pbusi- 
ness in this industry, the business done today, and the present 
capacity of the machine tool building shops. As nearly as 
can be determined, the number of machines sold today in 
the entire industry is approximately 50 per cent in excess 
of the average number of machines sold previous to the war; 
but notwithstanding this: increase in demand, the machine 
tool industry, as a whole, is now occupied at only from 50 
to 60 per cent of its capacity. Some shops, of course, 
have a greater volume of business than this, and in many 
instances the output is limited not by lack of orders, but 
by a scarcity of skilled labor. Several plants are operating 
to the fullest extent possible with the men available, and 
would increase operations if skilled help were to be had. 
The demand is especially good for automatic machinery, 
some lines of drilling machines, and lathes. There is not 
quite so active a demand for planers, shapers, and milling 
machines. Some makers have found the difficulty of getting 
gray iron castings a limiting factor in their output. All 
gray iron foundries are occupied to capacity, with deliveries 
quite far in the future. The demand for forging machinery 
is good, and the shops in this field have all the business 
they can handle with the available labor supply. The de- 
mand for punching and shearing machinery is also good. 


(lies great expansion that took place in the machine tool 


The Small Tool Industry 


In the small tool field, the demand is fully normal; some 
of the drill manufacturers are unable to operate their plants 
to capacity because of lack of help. One manufacturer of 
drill chucks states that his present business is larger than 
ever before, and the special tool and equipment shops in the 
larger manufacturing centers in the middle western states 
are reporting unusually good business; only in the milling 
cutter field is there less than a normal demand. 

One of the commercial agencies states that at the end of 
the high-pressure period in 1920 there were not less than 4700 
tool shops making jigs, fixtures, gages, and special equip- 
ment in the United States—shops that had no regular line of 
manufacture and that employed anywhere from two to 
twenty-five men, only a very few being larger than this. Of 
these more than one-half are no longer in existence, owing 
to lack of business, but there are still about 2000 of these 
shops, and the better among them are now enjoying a good 
business. + ; 


Conditions in Special Fields 


The demand for vises is good, and one concern states that 
April was the best month in volume of business in the his- 
tory of the company. Good business is looked forward to in 
this field for the rest of the year. In the gear-cutting field, 
both the jobbing shops and those cutting automotive gears 
are fully occupied in most parts of the country. Some of 
the shops cutting automobile gears have orders for six 
months ahead and are working night shifts. The die-cast- 
ing shops are active; most of them are taxed to capacity, and 
some are working over-time. The metal stamping and 
pressed steel shops have all the work they can handle; the 
gray iron foundries, as mentioned, are working to capacity 
and yet are unable to cope with the present demand on their 
facilities; and the forging shops are enjoying a normal busi- 
ness. In the ball and roller bearing field, the plants are 
running to capacity, and as a whole the machine-building 


industries are occupied to the fullest extent, limited in many 
cases only by the available labor supply. ; 

The second-hand machinery market has returned to what 
must be considered a normal state. The excess second-hand 
machinery has been sold off, and dealers state that there is 
now only a regular supply to meet the normal demand for 
this class of machinery. Good second-hand machines are 
scarce, 

Conditions in the Railroad Field 


The railroads are in a better position financially than they 
have been for many years, and have placed unusually large 
orders for new rolling stock. There has also been a fair 
amount of buying of shop equipment, although proportion- 
ately less attention has been given to such equipment than 
to locomotives and cars. During the first four months of the 
year the railroads ordered over 1500 locomotives and 57,000 
freight cars. Altogether there are about 2000 locomotives 
on order, still to be delivered, and over 100,000 freight cars. 
The railroads report record freight loadings during the past 
month. There are fewer freight cars in need of repairs than 
at any time in the last three years. 


The Automobile Truck and Tractor Industries 


Automobile production again broke all records in May with 
a total of over 400,000 cars and trucks, a rate of production 
equal to nearly 5,000,000 cars a year. The schedules for June 
are large, but after that a somewhat reduced output is gen- 
erally expected. During the twelve months ended April 30, 
3,208,000 new automobiles were sold in the United States. In 
spite of this great production, the demand is still said to be 
ahead of the output, and the manufacturers of the leading 
makes of cars complain about the shortage of labor and 
materials. The well-known automobile companies are in a 
stronger financial position than ever before, while some of 
the smaller ones have gone into receiverships. 


The Iron and Steel Industry 


The basic industry in the machine-building field—the iron 
and steel industry—is unusually active. The great demand 
of two months ago has fallen off somewhat, but this is 
favorable to continued prosperity in the machine-building 
field rather than otherwise; a lessening demand for raw 
materials will prevent further increases in prices. Deliveries 
are so far in the future that even with a decrease in new 
orders, production continues practically unchanged. The pig 
iron output during the month of May broke all previous rec- 
ords, aS did also steel ingot production. 


Summary of the Business Situation 


In reviewing the business situation, the Federal Reserve 
Bank points out that the business pulse is steadier—not 
weaker—as a result of the discriminating attitude adopted 
in buying. A spirit of conservatism is evident, which is 
reassuring. This is an indication that the continuation of 
sound prosperity is preferred to a business boom. Most 
business men do not want industry to travel so fast that it 
will become travel-worn. At present there is little evidence 
of unwieldy inventories; and there is an indication of a 
desire to keep bills paid up. Generally speaking, business 
is now on a more substantial basis—more normal—than it 
has ever been since the beginning of the world war. There 
is neither abnormal demand, caused by artificial conditions, 
nor lack of demand, caused by business depression. ‘‘Nor- 
malcy” has at last arrived. 
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Fellows Thread Generator 


parts at high rates of cutting speeds, the Fellows Gear 

Shaper Co., Springfield, Vt., has recently placed on the 
market a machine that: operates on the molding-generating 
principle, using a helical gear-shaper cutter. 
of operation can best 
be understood by 
considering the 
threads as rack teeth 
wrapped around a 
cylinder in a helical 
path. The work ro- 
tates on an axis at 
right angles to that 
of the cutter, and the 
cutter rotates in har- 
mony with the work; 
that is, the work and 
cutter are geared to- 
gether in relation to 
the number of teeth 
in the cutter and the 
number of threads on 
the worm. The cut- 
ter is carried in a 
head mounted on a 
slide that is tra- 
versed longitudinally 
along the work, and 
as the cutter is rolled 
in mesh with the 
work, it produces 
threads by the molding-generating process. Some idea of 
the production possibilities of this new thread generating 
machine can be obtained by studying the action of the helical 
gear-shaper cutter that is employed. The following descrip- 
tion will make clear the nature of the cutting action: 

The principle of generation, 
as applied on this particular 
machine, enables the cutter 
to be operated at a high rate 
of speed, which results in sev- 
eral advantages over other 
forms of thread-cutting tools. 
First, as the cutter is rolled 
in mesh with the work, any 
particular part of the cutting 
edge on the tool remains in 
contact with the work for 
only a very short period of 
time. Second, this rolling ac- 
tion enables the cutting tool 
to take a “shaving” cut, so 
that a comparatively coarse 
feed can be employed. Third, 
one tooth is not depended 
upon to do all the cutting, as 
there are many teeth which 
are brought successively and 
at a rapid rate into contact 


eg generating threads on taps, worms, hobs, and similar 


The principle 


It, Bh 


Fig. 2. 


Fellows Thread Generator for Worms, Hobs, Taps and Similar Work 


with the work. In this process, the cut is a combination 
turning and milling one, having the good features of both 
and the disadvantages of neither. 

As an illustration of the work that may be performed, it 
will be assumed that a triple-threaded worm, 2.100 inches in 
; outside. diameter, is 

to be generated, and 

that the worm can be 
rotated at a speed of 

600 revolutions per 

minute. If the cut- 

ter used has a pitch 

diameter of 3% 

inches and a circular 

pitch of 0.525 inch, it 
would have 21 teeth 
and should rotate at 

a speed of 57.14 revo- 

lutions per minute. 

At a work speed of 

600 revolutions per 

minute, the cutting 
speed at the  per- 

iphery of the work 
would be 330 feet per 
minute. Each tooth 
of the cutter would 
remain in contact 
with the work for 

approximately 1/20 

of a second, as 1200 

teeth would be pre- 
sented to the work every minute. If a comparison is made 
between these speeds and those used in milling and turning 
with tools made from high-speed steel, it will be seen that 
speeds ranging from three to five times as great can be 
employed in this generating process, thus permitting high 
production rates to be ob- 
tained. 

The principle of thread gen- 
eration, as briefly outlined in 
the foregoing, demands three 
main conditions in a machine 
intended for generating 
threads. First, the cutter 
must be rotated in the proper 
relation to the work; second, 
there must be an arrange- 
ment for traversing the cutter 
longitudinally past the work; 
and third, provision must be 
made to compensate for the 
rolling motion of the cutter. 
As an illustration, if a gen- 
erating cutter were geared up 
with a worm thread, the cut- 
ter would run satisfactorily 
with the thread, provided the 
cutter were not moved longi- 
tudinally. As soon as the 


Close-up View of a Thread-generating Cutter producing Two 
Double-thread Forms 


- inclusive, linear pitch. 
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cutter was moved longitudinally, it would cut off the 
threads on the work unless there was some provision to 
compensate for the rolling motion of the cutter. 


Features of the Design 


Change-gears are provided for obtaining the proper ratio 
of .rotation between the cutter and the work, and also for 
traversing the cutter along the work at the desired feed per 
revolution of the latter. Change-gears and a differential 
mechanism compensate for the rolling motion of the cutter. 

In order to permit the cutter-slide, which is operated by 
means of a lead-screw, to be traversed in both directions, a 
reversing clutch is furnished on the main feed shaft. In 
cases where it is possible to finish the work at one pass 
of the cutter, the cutter may be traversed from right to 
left on the first part, and the next piece machined after 
shifting the reversing clutch so as to traverse the cutter 
from left to right. Thus the mechanism obviates the neces- 
sity of returning the cutter-slide to the starting position at 
the completion of each cut. As the cutter passes out of con- 
tact with the work, 
a tripping mecha- 
nism is operated to 
stop the machine. 

The cutter-head is 
provided with trun- 
nions which are re- 
tained in bearings in 
the cutter-slide, and 
so the head can be 
swiveled on the trun- 
nions to elevate or 
lower the cutter rela- 
tive to the work. The 
control of the head is 
through a depth bar, 
which is supported 
in a seat in a pro- 
jection on the cutter- 
slide. Resting on this 
bar is a shoe or roll, 
as the requirements 
may demand, which 
is held in a rod that 
passes up through 
the head and is 
screwed into a worm-wheel, the latter being operated through 
a worm and hand-wheel for setting the cutter to the proper 
depth. The depth control bar can be made in various shapes 
so that roughing and finishing cuts can be taken on a part, 
or the bar can be made plain for taking only one cut. 


Fig. 3. 


Capacity of the Machine 


This thread generator has been designed to handle a large 
range of work. On the No. 1 machine the maximum length 
of thread that can be cut is 12 inches; the maximum center 
distance, 18 inches; the maximum outside diameter, 4 inches; 
the maximum pitch, % inch linear or 5 diametral pitch; 
the maximum helix angle, 23 degrees; and the maximum 
pressure angle, 14144 degrees. When provided with standard 
equipment, this machine will cut single, double, triple, and 
quadruple threads from 14 to ®&% inch, or 6 to 16 millimeters, 
By the use of a special worm and 
worm-wheel in the cutter-head, which may be substituted 
for the standard type, single threads from 0.050 up to and 
including 44 or from 2 to 6 millimeters, inclusive, 
linear pitch, may be cut. 

The application of the molding-generating principle to cut- 
ting threads on worms, hobs, taps, etc., by employing a Fel- 
lows helical gear-shaper cutter, has resulted in the develop- 
ment of a machine running at unusually high speeds. 
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LAPOINTE HYDRAULIC BROACHING 
MACHINE 


A hydraulically driven pull-broaching machine known as 
the No. 3H has been recently brought out by the J. N. 
Lapointe Co., New London, Conn. The principal feature 
claimed for the new machine is the high production rates 
‘obtainable. For example, in using a six-spline broach, 1% 
inches in diameter and 48 inches in length, 175 pieces have 
been broached per hour. An efficiency of 93 per cent is 
claimed for the driving method. The cutting and return 
speeds of the draw-head are instantly adjustable to any rate 
from 0 to 25 feet per minute by manipulating the upright 
lever at the broaching end of the bed. This lever is pulled 
to the left to make the ram pull the broach through the 
work and to the right to cause the return of the draw-head. 

The movements of the control lever are imparted through 
links and rods at the back of the machine to a rack and 
pinion mechanism which operates the valve of a Hele-Shaw 
high-speed rotary pump driven by a constant-speed 714- 

horsepower motor 

running at 860 revo- 
lutions per minute. 

The armature shaft 

of the motor is con- 

nected directly to the 
driving shaft of the 

pump through a 

tooth clutch. When 

the control lever is 
operated to the left, 
the pump valve is 
opened to deliver oil 
, under pressure into 
the forward end of 
the machine cylinder 

and force back a 

piston attached di- 

rectly to the draw- 

head ram. Converse- 
ly, when the control 
lever is pushed to the 


Moonee right, the pump 
valve is opened to 
admit oil into the 


cylinder in back of 
the piston and give the return stroke to the draw-head. 

The pressure developed depends upon the extent that the 
pump valve is opened to admit oil into the cylinder. A maxi- 
mum pressure of 1500 pounds per square inch can be pro- 
duced, and the machine has a rated capacity of 32,000 pounds 
pulling force. The central shaft of the pump is hollow and 
functions as a valve for discharging oil into the cylinder, 
having both inlet and exhaust ports. The pump may also 
be driven by belt instead of a motor. 

Supported by upright brackets at the rear of the machine 
is a longitudinal rod that is connected to the pump control 
mechanism in such a way that it is moved with the control 
lever and in the same direction. At each end of this rod 
there is a projecting dog which the draw-head trips at the 
end of its stroke to throw the control mechanism and the 
pump valve into the neutral or inoperative position. This” 
insures that the machine will stop at the desired point with- 
out any effort on the part of the operator, and provides a 
convenient means of limiting the length of stroke. 

A special device consisting of a fixed and an adjustab‘e 
collar on this control rod may be set to guard against the 
use of too fast a cutting speed. The adjustable collar can 
be made to contact with the left-hand bracket supporting the 
rod when the lever has been moved the proper distance to 
the left to open the pump valve the desired amount, the collar 
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then preventing any further movement of the lever. This 
device may be locked by a production foreman after he has 
set the adjustable collar for a predetermined maximum speed, 
so that the machine operator cannot change it, as he would 
be likely to do if he were paid on a piece-work basis. The 
setting of this collar does not interfere with a full-speed 
return of the draw-head. Automatic valves also guard 
against too great a broach pull, and a direct reading gage 
indicates when a broach has become dull and should be re- 
sharpened. These two features considerably lessen tool 
breakage. 

Oil for the pump is contained in a reservoir in the pump 
base, to which it is returned from the cylinder. Any small 
leakage that may occur in the pump serves to lubricate its 
revolving and sliding members. Cutting lubricant is sup- 
plied to the work from a small geared pump driven by the 
motor. The lubricant is drawn from a reservoir in the front 
leg of the bed, and drains back into the reservoir after it is 
used. The drip pan at the front of the machine may be 
swung aside when it interferes with the broaching of large 
work. The draw-head is equipped with the regular Lapointe 
pull-bushing holder, and slides on square ways. Brass shoes, 
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by using heavy trussed iron castings, and by employing four 
2-inch bolts which extend from the top to the bottom of the 
machine, to tie the different units together. 

This machine is built in two sizes, which handle practi- 
cally the full range of a miscellaneous line of products such 
as mentioned. In addition to using this machine simply for 
drilling, it may be employed for the performance of such suc- 
cessive operations as drilling and spot-facing, or drilling 
and reaming, and by the use of auxiliary multiple-spindle 
heads on the spindles, it may also be adapted to the multiple 
drilling of bolt-holes in flanges and work of a like nature. 

When two similar operations are performed simultaneous- 
ly, like drilling holes in two pieces, a two-station fixture is 
mounted on the work-table to increase the rate of production. 
Thus, while two pieces of work in one station are being 
drilled under the two spindles of the machines, finished 
pieces may be removed from the other station and new 
pieces set in place. In such a case, the work-table is indexed 
180 degrees between each drilling. 

When successive operations like drilling and spot-facing, 
or drilling and reaming, are being performed, a three-station 
fixture is used. This fixture is indexed 120 degrees between 
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Lapointe Single-unit Type Hydraulcally Operated Broaching Machine 


which are readily replaced when worn, take all wear result- 
ing from the sliding of the head. 

This machine has been made considerably stronger than 
the previous No. 3 machines, so as to insure against any 
vibration or chatter due to broaching parts at high speeds. 
The standard equipment of the machine consists of 114-, 2-, 
and 214-inch reducing bushings, and %-, %%-, 34-, and 1-inch 
pull-bushings. Some of the principal specifications are as 
follows: Maximum stroke of draw-head, 56 inches; diameter 
of hole in faceplate, 5 inches; vertical adjustment of draw- 
head, 154 inches above and below the center; floor space 
occupied, 1314 feet by 27 inches; and approximate weight, 
3500 pounds. 


FOOTE-BURT TWO-SPINDLE HIGH-DUTY 
DRILLING MACHINE 


For the production drilling of hubs, gears, connecting- 
rods, links, and similar parts, the Foote-Burt Co., Cleveland, 
Ohio, has developed a two-spindle high-duty drilling machine 
of unusual construction. From the illustration it will be 
seen that the frame consists of a base unit and a head unit, 
between which pedestals of different heights may be inserted 
to bring the spindle noses as close as possible to the lower 
face of the head unit for the particular job on which the 
machine is to be used. Rigidity of construction is obtained 


each operation, the work being set up at one station during 
the time that the first operation is progressing at the second 
station and the final operation at the third. The large hand- 
lever seen at the front of the base is employed to engage 
or disengage a lock-bolt which secures the table in the vari- 
ous indexed positions. In work on which two successive 
operations are performed on the same piece, it is important 
that the two spindles operate independently of each other, 
because the proper speeds and feeds for drilling and counter- 
boring, for instance, are different. On this machine the 
speed and feed mechanisms for the two spindles are entirely 
independent of each other. 


Driving Mechanism 


Power is delivered to the machine by means of a single 
pulley A, which is provided with a friction clutch operated 
by manipulating lever B. From the pulley shaft, motion 
is transmitted through two sets of forged-steel bevel gears 
to two auxiliary vertical shafts, each of which serves one 
of the two spindles on the machines. As the mechanisms for 
the two spindles are exactly the same it will be sufficient to 
describe one of them. From the auxiliary shaft, take-off 
gears transmit power to a pair of forged-steel helical gears, 
the second of which drives the spindle. Different speeds 
are obtained by changing the ratio of the take-off gears, 
these being provided in sets to furnish spindle speeds from 
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43 to 304 revolutions per minute. Through the use of special 
ratios, however, speeds up to 500 revolutions per minute 
may be obtained. As this machine is intended for long runs 
of production work, it will be apparent that this provision 
for changing the rate of spindle rotation is adequate. On 
the other hand, the machine possesses ample flexibility to 
adapt it for a wide range of work, and it is intended for 
such use rather than for one particular line only. 


Arrangement of the Feed Mechanism 


Power is taken from the spindle through a pair of take- 
off gears to drive the feed mechanism, and as in the case 
of speed changes, different rates of feed are obtained by 
changing the ratio of the feed take-off gears. This arrange- 
ment affords a range of feeds from 0.006 to 0.168 inch per 
spindle revolution, practically any desired rate being avail- 
able for any particular job. However, other feeds can also 
be obtained. The feed take-off gears transmit power to a 
vertical shaft, at the lower 
end of which there is a worm 
meshing with a worm-wheel 
mounted on a_ horizontal 
shaft, and at the forward end 
of the horizontal shaft, capstan 
wheel C is attached. 

On this worm-wheel shaft 
there is a helical pinion that 


meshes with helical rack 
teeth cut in the side of the 
spindle sleeve. Similar rack 


teeth are cut on the opposite 
side of the spindle sleeve, 
and with these is meshed a 
pinion on an auxiliary shaft 
that is driven through gear- 
ing by the worm-wheel shaft. 
The helix angle of the rack 
and pinion on one side of the 
spindle is opposite to that of 
the rack and pinion on the 
other side, so that the thrust 
of one pinion compensates for 
that of the other. The use of 
helical pinions and racks for 
feeding the spindle insures a 
smooth feeding movement. 


Hand Feeds for the Spindle 


In addition to the power 
spindle feed, a hand feed may 
be obtained in either of two 
ways. On the worm-shaft 
that drives the feed mechanism, there is a positive jaw 
clutch, which can be engaged or disengaged by operating 
lever #. One method of obtaining a hand feed is by dis- 
engaging the clutch and turning handwheel F. If it is de- 
sired to obtain a quick traverse movement of the spindle, 
this is accomplished by pulling forward any handle of the 
capstan wheel C to release the clutch on the worm-wheel, 
thus enabling a hand movement of the spindle to be obtained 
directly through the pinions that mesh with the rack teeth 
on the spindle. Disk G is geared to the feed mechanism, so 
' that it revolves at the same rate as the pinion. On this 
disk there is a knock-out plug, which can be set to contact 
with lever # and trip the clutch at any predetermined point. 

As the machine is intended for operation under severe 
conditions, provision has been made for.delivering a copious 
flow of coolant to the work. A centrifugal pump having a 
capacity for delivering forty-five gallons of fluid per minute 
to the work through a 14-inch pipe is furnished. The 
reservoir is in the base of the machine and holds over two 
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barrels of coolant, so that with the coolant in continuous 
circulation, there is no danger of its temperature rising to 
a point where cooling of the tools and work will not be 
efficient. A strainer is provided in the pipe line, as seen . 
at the right in the base unit, and the coolant passes through 
another strainer at the point where it returns into the reser- 
voir. These strainers insure the removal of all chips and 
other foreign matter from the fluid. A guard similar to 
that at the back of the work-table is placed at the front of 
the machine when it is in operation, to prevent the coolant 
from splashing on the operator and floor. This guard was 
removed at the time the photograph was taken in order 
that an unobstructed view of the table would be obtained. 


BARDONS & OLIVER TURRET LATHES 


A line of turret lathes intended for machining brass, iron, 
and aluminum parts, is being placed on the market by 
Bardons’ & Oliver, Cleveland, 
Ohio. These lathes are made 
with either a plain or a fric- 
tion-geared head, and with or 
without an automatic chuck. 
The clutch mechanism of the 
friction-geared head is easily 
operated by means of a con- 
veniently located lever. Cone- 
type frictions are used, and 
these are as large in diam- 
eter as the cone pulley and 
head gear permit. The fric- 
tions are adjustable for wear 
by means of ring nuts on the 
spindle, which are located 
outside of the cone, so as to 
be readily accessible. A quick 
release of the gripping sur- 
faces is insured by springs, 
thus avoiding excessive end 
friction and overcoming the 
tendency of the spindle to re- 
volve when the Clutch is dis- 


engaged. 
Special attention has been 
given to insure adequate 


lubrication of the headstock 
members. The spindles of 
machines not equipped with 
an automatic chuck are 
threaded at the rear end to 
permit air chucks to be at- 
tached. The spindle nose 
reguiarly has two straight bearings, one at the outer and 
one at the inner end, in addition to the thread. This con- 
struction is said to insure true-running chucks, faceplates, 
and fixtures. However, the spindle nose can also be made 
to suit the customer. 

The cut-off rest, as regularly furnished, is provided with 
a lever feed for the cross movement on the 13- and 15-inch 
machines, and with a screw feed on the 18-inch size. A 
screw feed can also be furnished on the 15-inch machine. 
Side wear of the cut-off slide may be compensated for by 
means of a gib locked to the saddle. The cross motion of 
the slide is accurately regulated by two stop-screws, one at 
the front and the other at the rear of the machine. The 
screw-feed rest is provided with a micrometer dial in addi- 
tion to the stop-screws. Means have been provided for tak- 
ing up wear of the rack and pinion on the lever-feed rest. 
A hand longitudinal adjustment with a micrometer dial is 
regularly furnished for both types of rests. The rest is 
guided along the bed entirely by the front way to which 
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the saddle is gibbed. 
Cut-off toolposts can 
be furnished in any 
one of four types. 
There is a plain 
round toolpost which 
has an adjustment 
for height, and 
swivels in a horizon- 
tal plane; a round 
toolpost with a base 
similar to that men- 
tioned, except that 
the base has an ex- 
tension to provide for 
an auxiliary clamp- 
ing bolt; a square 
toolpost, which does 
not swivel and is ad- 
justable for height 
by means of toothed 
wedges; and an open- 
side toolpost, 
venient for working 

close to the chuck, which has a vertical adjustment and 
does not swivel. A vertical or under-cut forming tool slide 
ean be furnished in place of the cut-off rest for turning 
irregular castings of circular cross-section by the use of 
forming tools. Means are provided for making all neces- 
sary adjustments. The forming of such parts is done by 
imparting one motion of the lever or screw, the tool taking 
a tangential cut on the work. 

‘The turret is indexed automatically at the backward 
movement of the turret slide. It will be noticed that the 
bearing for the slide is extended beyond the front end of 
the saddle, so as to furnish a support for the slide through 
practically all of the usual working travel. This construc- 
tion also permits of bringing the bearing close to the cut-off 
slide. The vertical turret locking bolt is placed at the 
front of the turret slide, as shown in Fig. 2, and enters 
hardened and ground taper bushings located in the turret 
as near the periphery as possible. Alignment of the turret 
holes with the spindle is maintained horizontally by means 
of two taper gibs, and vertically by means of a taper frame. 


con- Fig. 1. 
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The turret stud has 
a hole through it in 
line with the hole 
through the spindle, 
to allow long stock 
to pass clear through 
the turret. This stud 
is used only for 
clamping the turret 
and does not take the 
thrust of the cut, a 
taper projection on 
the bottom of the 
turret, which fits an 
adjustable split ring 
in the slide, being 
provided for this pur- 
pose. The turret is 
tightened in _ this 
taper thrust bearing 
when clamped by the 
binder handle. The 
nut and spool in the 
center of the turret 
hold the turret to its seat on the slide. The nut is readily 
accessible for adjustment. An independent stop is provided 
for each turret face, the revolving type of stop-screw carrier 
being used. The stop-block may be quickly moved to one 
side when it is desired to feed a tool further than the block 
allows. eee 

The automatic chuck is easily operated by means of the 
long vertical lever near the front of the bed, which actuates 
a patented mechanism of levers and links to give ample 
power for gripping the work in the collet. The three-step 
wedge, seen in Fig. 3, allows for a slight variation in the 
diameter of the work. When the collet is gripping the 
nominal size of stock, or, in the case of castings or forgings, 
when it is gripping the size corresponding to the majority 
of pieces, the fingers usually rest on the middle step of 
the wedge. Then, if the stock or piece is under-size, the 
fingers should rest on the largest step; and if over-size they 
should rest on the smallest. The gripping power of the 
collet is regulated by turning the threaded ring or adjusting 
nut which receives the thrust of the finger-holder, the latter 


Fig. 2. Sectional View of the Turret, showing the Indexing and 


Locking Means and Hole through tke Turret 


Fig. 3. 


Three-step Wedge which compensates for Variations in the 
Diameter of Work 
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being free to move 
the spindle. The ad- 
justing nut is locked 
by means of a taper 
bushing or binder 
screw at the rear of 
the spindle. 

For holding cast- 
ings, forgings, or 
stampings, which 
are larger than the 
capacity of the bar 
stock collets, a 
hinged-type extra-ca- 


pacity collet can 
be supplied. This 
collet can be _ fur- 
nished with either 


a push-out or a draw- 
back mechanism. 
For second-operation 
work, it is often desirable to have machines equipped with 
a draw-back automatic chuck, instead of the push-out type. 
On these machines, the additional parts necessary to change 
from the push-out to the draw-back chuck can be easily 
applied to the standard automatic chuck spindle. This line 
of lathes may also be equipped with a wire feed, power feed 
for the turret slide, power cross-feed for the cut-off slide, 
and a set-over turret slide and saddle. 


Bigweds 


LE BLOND HEAVY-DUTY TOOL-ROOM 
LATHE 


A 15-inch heavy-duty tool-room lathe is now being in- 
troduced to the trade by the R. K. LeBlond Machine Tool 
Co., Cincinnati, Ohio. This machine is similar to the lathes 
described in April MACHINERY except that it may be equipped 
with a cone-type headstock having either a hand- or a lever- 
operated draw-in attachment and chuck, a new universal re- 
lieving attachment, and a pan bed. This lathe may also be 
supplied with either a geared head, or a belted constant- 
speed or geared variable-speed motor drive. The lever- 
operated draw-in attachment and chuck is quicker and 
stronger in action than the handwheel type, and is pref- 
erable when a quantity of pieces is to be run; but the hand- 
wheel type is satisfactory for average tool-room service. 


Figs 23 


Using the Relieving Attachment for machining an Angular 
Cutter 
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The spindle nose 
is furnished with a 
hardened closer in 
which is fitted a 
standard draw-in col- 
let or spring chuck 
which is closed on 
the work by means 
of the handwheel at 
the rear end of the 
spindle on the hand- 
operated type, or by 
means of the lever 
on the lever-operated 
type. Hither attach- 
ment can be supplied 
with any size collet 
from 4 inch to 1 
inch, the sizes in- 
creasing in  incre- 
ments of 1/16 inch. 

The universal relieving attachment can be applied to both 
cone- and geared-head lathes. By means of two cams any 
relief from 0 to %4 inch can be obtained, and practically all 
work within the range of the attachment can be handled 
without angularity of the knuckle joints. External, cylin- 
drical, internal, end, side, and angular relief may be easily 
accomplished, and spiral relief can also be obtained by 
employing a special driving shaft and sleeve. The taper 
attachment may be used in connection with relieving opera- 
tions. 

The attachment is driven from the headstock through in- 
terchangeable spur gears which are arranged on a quadrant, 
the attachment in no way interfering with the use of the 
lathe for ordinary work. The drive is transmitted to the 
actuating mechanism on the tool-slide through a telescopic 
shaft. The tool-slide is substituted for the regular com- 
pound rest and incorporates the same swivel feature, thus 
enabling the operator to swivel the slide to the proper angle 
for obtaining angular, side, and end relief. Graduations 
facilitate setting the slide to the desired angular positions. 
The drive to the actuating mechanism is through a pair of 
hardened miter gears, one of which is keyed to the shaft of 
the left cam seen in Figs. 2 and 3. The driving gear can 
be swiveled about the center of the driven gear due to its 
being mounted in a swivel bracket which can be conveniently 
clamped. Because of this construction the driving shaft 


Fig. 3, 


Set-up of the Attachment for relieving a Hob with Straight 
Flutes 
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usually remains straight, regardless of the angular setting 
of the tool-slide, and so angularity of the knuckle joints is 
obviated. 

The driving cam revolves constantly and imparts an oscil- 
lating motion to the larger follower cam at the right, the 
latter being mounted on a vertical eccentric shaft which may 
be adjusted relative to the follower cam by means of the 
square milled on the upper extension of the shaft. This 
eccentric shaft is oscillated under the influence of the 
master and follower cams and imparts a reciprocating motion 
to the tool-slide by means of the eccentric that is formed 
on the shaft and a rod that connects it to the tool-slide. 
The motion imparted to the eccentric shaft is constant, and 
so the yariation in the stroke of the tool-slide is accom- 
plished by adjusting the eccentricity of the vertical shaft 
in relation to the follower cam. It is evident that as the 
line of eccentricity approaches parallelism with the ways 
of the tool-slide, the stroke of the slide is decreased, and 
that when adjusted to the maximum throw of the eccentric, 
the stroke of the slide is lengthened to give the greatest 
amount of relief. 

The regular range of adjustment permits relief from 0 to 
y inch, as already mentioned, and requirements beyond this 
range can be taken care of by using special cams. Adjust- 
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rectangular in form, and the threaded surfaces are curved 
to a diameter equal to the width of the section. In design- 
ing this machine, special consideration was given to ample 
rigidity, sufficient weight, adequate bearing surfaces, large 
milling spindles, and sturdy milling arbor supports. An 
important feature enabling high production to be attained 
is the use of two hobs which are mounted parallel to each 
other and directly opposite, as illustrated in Fig. 2, so that 
only one-half a revolution of the work is required to com- 
plete the threading of a rough-trimmed forging. 

Power is delivered to the machine through a single pulley, 
and is transmitted to the work and milling spindles through 
spiral gears. Variations in feed are obtained by change- 
gearing, and lead is given to the thread of the wrench by 
means of a cam which has a wide face working against a 
bronze shoe which is fastened adjustably to the milling- 
spindle carriage and held in contact with it by weight. 
The parallel milling spindles are independently and col- 
lectively adjustable, so that each cutter may be located 
exactly the same distance from the center of the work and 
accurately set for sizing it. A tail-center is located between 
the milling-spindle housings and operated by means of the 
hand-lever on the front of the machine at the right and 
the clamping handle on top. 


Fig, 1, Coulter Duplex-hob Thread-milling Machine for Wrench Jaws 


ment for relief is easily made, as the follower cam is gradu- 
ated to facilitate setting it. A heavy coil spring maintains 
contact of the follower cam with the driving cam when the 
low portion of the latter is reached, thus returning the slide 
forward at that time. The tool-slide is furnished with a 
three-position tool-block which is adjustable laterally by fine- 
thread screws. An operation which consists of relieving 
an angular cutter is illustrated in Fig. 2, the attachment 
being swiveled to the proper angle and the taper attach- 
ment connected to the cross-slide. The attachment could 
also be swung around to relieve the side of this cutter. In 
Fig. 3 the attachment is being employed for relieving a hob 
with straight flutes. 


COULTER THREAD-MILLING MACHINE 


A machine in which two hobs are employed for milling 
threads on pipe-wrench jaws has recently been developed 
by the Automatic Machine Co., Bridgeport, Conn. The 
threading of wrench jaws is usually peculiarly difficult, and 
hard on the machines and component parts used, because 
the surfaces to be threaded are interrupted, the section is 


Close-up View, showing the Arrangement of the Two Hobs 


Fig. 2. 


The small handle at the front directly under the chuck 
is used for starting the machine, and the handle on top of 
the work-spindle is employed for operating the chuck through 
a plunger in the center of the spindle. By this arrange- 
ment two tool-steel levers fulcrumed in the steel chuck body 
are made to act on master jaws of the chuck into which are 
fitted adjustable work-holding jaws. Between the jaws and 
at right angles to them is fitted a jig for supporting and 
aligning the head end of the wrench jaw without requiring: 
it to be centered. The base has a liberal oil-pan beneath 
which is an oil reservoir and a cabinet for storage purposes. 
An oil-pump and piping are regularly supplied. As an 
example of the production possible, eighty-five 14-inch 
wrench jaws were completely threaded during a trial, in 
one hour floor-to-floor time. 


AMERICAN RADIAL DRILLING MACHINE 


A high-speed radial drilling machine similar to one de- 


scribed in May, 1919, MAcHINERY, except that it is built 


in 2- and 2%-foot sizes, has been added to the line of the 
American Tool Works Co., Cincinnati, Ohio. The head of 
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this machine is of the double- 
drive, back-geared type, which 
provides two rates of spindle 
speed for each speed obtained 
through the cone pulley or 
six-speed gear-box with which 
the machine may be equipped. 
There are twelve speeds, in 
geometrical progression, rang- 
ing from 50 to 900 revolutions 
per minute, which adapt the 
machine to a wide range of 
drilling, tapping, and facing 
operations. The head is en- 
closed by an oil-tight housing. 

One of the improvements of 
this machine is in the tapping 
attachment, the entire mech- 
anism of which is fully en- 
closed and runs in oil. The 
gears are made from steel 
forgings and are _ bronze- 
bushed, and the entire unit is 
mounted on a steel sleeve 
which runs on ball bearings. 
The speed box is of the cone- 
and-tumbler type, and has an automatic silent-clutch auxil- 
iary drive which keeps the shafts and gears running while 
changes are being made, so that much of the shock caused 
by the engagement of gears is eliminated. This forms a 
positive drive which is used only during speed-changing 
and never for a working speed. The gears of the tumbler 
mechanism are cut with B. & S. 20-degree cutters, and are 
carburized and hardened. A spring device located between 
the speed box and the column driving gears prevents shocks 
from being transmitted to the speed box parts. 

Four feeds are provided in geometrical progression, rang- 
ing from 0.004 to 0.016 inch per revolution of the spindle. 
The feed mechanism is protected against shocks and exces- 
sive stresses by a friction clutch which forms the connection 
between the mechanism and the spindle. This clutch is an ex- 
panding band type, quickly adjustable to the desired tension. 


DUPLEX ROTARY SURFACE GRINDER 


An improved Osterholm duplex rotary grinding machine 
has been brought out by Williams, White & Co., Moline, Ill. 
This machine was developed to automatically surface-grind 
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thrust washers, clutch disks, 
bearing races, and many other 
parts that can be individually 

_ or collectively chucked within 
a diameter of 12 inches. It 
is primarily a production ma- 
chine, and so it has been 
heavily designed to permit a 
large amount of metal to be 
removed in a short time. The 
machine automatically com- 
pletes one cycle after the 
work is chucked and the ma- 
chine started. : 

In Fig. 1 the machine is 
shown in the loading position 
with the rotary chucks at 
rest. When it is started, the 
rotary chucks are raised to 
the position shown in Fig. 2, 
and locked by the first frac- 
tional rotation of the cam on 
the left-hand side of the ma- 
chine. Further rotation of 
the cam advances the abra- 
sive wheel toward the work, 

the rate at which the wheel moves forward being deter- 
mined by the shape of the cam. Heavy cutting is accom- 
plished in the first part of the cycle, allowing ample time 
during the remainder of the cycle for the wheel to cut itself 
free, true the surface being ground, and produce a finish of — 
the desired quality. On the completion of the cycle the 
chucks automatically drop to the loading position and the 
machine stops. 

The automatic features of this duplex grinder make it 
possible to operate.the machine with comparatively un- 
skilled labor, and where the combined chucking and unload- 
ing time is considerably less than the operating time, it is 
recommended that one operator run two or more machines. 
Ample provision has been made for supplying coolant, a 
large stream of liquid being pumped through the wheel- 
spindle and an additional stream through each of the work- 
spindles. The water introduced in the rapidly revolving 
wheel-spindle cascades over the brim of the wheel and pre- 
vents loading of the wheel. The water coming from the 
work-spindles at the rear of the work has a tendency to keep. 
down the temperature of the work and thus prevents burn- 
ing and warping. When the machine is in the operating 


Fig. 1, 


Osterholm Duplex Rotary Surface Grinding Machine 


Fig. 2. View of the Machine with the Chucks in the Operating Position 
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position, the wheel chamber is 
practically sealed and hence 
the operator, the machine 
parts, and the floor remain as 
dry as if no water were used. 

Mechanical chucks, either 
pneumatic or hand-operated, 
are recommended for use on 
the machine, because such 
parts as thrust washers can 
be ground with accurate par- 
allel sides in two operations. 
Expanding oor contracting 
collets are operated through 
toggle links by means of the 
handles seen in the illustra- 
tions, and these form a con- 
venient means of chucking. 
Magnetic chucks may also be 
used. ; 

Ring grinding wheels 20 
inches in diameter are em- 
ployed, the depth and rim 
thickness being varied to suit 
the work. The wheel is ad- 
vanced by means of the hand- 
wheel on top of the water 
guard, to compensate for loss in grinding and dressing. This 
adjustment is calibrated in thousandths of an inch. The 
wheel dresser is mechanically driven and always in place. 
The cycle of the machine is varied by means of the change- 
gears on the left-hand side, and a three-step change-gear pro- 
‘vides for rotating the wheel-spindle at from 900 to 1000 
revolutions per minute. There are three chuck speeds 
ranging from 8 to 12 revolutions per minute. A cycle of the 
. machine is completed in from twenty seconds to two minutes. 
The machine is lubricated by means of ring and chain oilers. 


Fig. 2. 


FOX THREE-WAY SEMI-AUTOMATIC 
TAPPING MACHINE 
Holes can be simultaneously tapped in both ends and one 


side of automobile cylinder blocks in a three-way semi-auto- 
matic tapping machine recently developed by the Fox 
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Machine Co., Jackson, Mich. 
From the front view of the 
machine, shown in Fig. 1, it 
will be seen that there are 
two side-heads which tap the 
holes in the ends of the block, . 
and a rear head for tapping 
the holes in the side. The left- 
hand head has four spindles, 
and the right-hand and rear 
heads have six each. All 
spindles are mounted on pat- 
ented cluster plates which are 
held rigid by arms doweled tc 
the plates. The gearing and 
spindles in the heads are 
standard. 

Power for driving all three 
heads is obtained from a 10- 
horsepower motor running at 
1200 revolutions per minute, 
which is located at the back 
of the machine, as illustrated 
in Fig. 2. The power transmis- 
sion fromthe motor tothe driv- 
ing clutch is through a silent 
chain. Reversing clutches 
are mounted on a shaft which extends to the front of the 
machine, and on this shaft is also mounted a sprocket which 
drives, through a chain, the spindles of the rear head. At 
the front end of the same shaft there are bevel gears which 
drive horizontal shafts; these shafts carry the motion to a 
chain sprocket at each end of the front column, from which 
the power is transmitted to shafts that drive the spindle 
gearing in the right- and left-hand heads. The rear view 
also shows the automatic reversing mechanism which is 
typical of Fox vertical tapping machines. 

‘Change-gears are carried by each head to advance and 
return the heads along the bed in unison, at a speed corre- 
sponding to the pitch of the taps in the head. These gears 
can be changed to accommodate taps of different leads. 
The motion of the heads.can be started, stopped, or- reversed 
by means of the lever at the left of the table on the front 
side of the machine. A forward movement of this lever 
starts the taps revolving in the right-hand direction, the 


Rear View of the Fox Tapping Machine 


Fig, 1, 


Three-way Semi-automatic Tapping Machine 


made by the Fox Machine Co, 


910 


heads advancing -at a feed corresponding to the lead of the 
taps, and thus insuring accurate threads. Reversing is auto- 
matic, the heads being returned at a feed that is in the 
same ratio to the tap lead as that in which they are ad- 
vanced, without any assistance from the operator. They 
are automatically stopped when they have returned to the 
starting positions. The tapping speeds are about 20 feet 
per minute. This machine weighs about 6350 pounds. 


REED-PRENTICEH CUTTER GRINDER 


A small universal cutter grinder capable of handling a 
large variety of small drills, milling cutters, and engravers’ 
tools, has been lately developed by the Reed-Prentice Co., 
677 Cambridge St., Worcester, Mass. With this machine, 
tools can be ground to a predetermined angle even by an 
inexperienced man. From the accompanying illustration, it 
will be seen that the machine is equipped with two wheels, 
mounted directly on the armature shaft of an enclosed 
motor. The motor regularly furnished is of 1% horsepower 
capacity, runs at 3400 revolutions per minute, and is in- 
tended for connection to any 110-volt, alternating-current, 
lighting circuit. One 
of the wheels is used 
in connection with a 
universal head, and 
the other is intended 
for free-hand grinding. 
The machine may 
also be furnished with- 
out the latter wheel. 
Both wheels are 4 
inches in diameter. 

The universal head 
provides for grinding 
tools at any desired 
anglee A swivel 
bracket which forms 
the lower part of the 
head is clamped on a 
bar mounted parallel 
to the armature shaft. Fig. 1. 
One end of the bar is 
supported in a stationary bearing, while the other end is 
held in a bearing that provides for longitudinal adjustment. 
The head may be swiveled to any desired position, accu- 
racy of a setting being facilitated by graduations on the 
circular flange. The position of the head relative to the 
swivel bracket is fixed by means of the clamping screw at 
the front of the bracket. The cutter-spindle in the head is 
arranged with a draw-bar collet and an index-plate. The 
handle of the draw-bar is extended for the convenience of 
the operator. After a cutter has been clamped in the collet, 
this handle is used for rotating the spindle. 

Mounted on the bar at each side of the swivel head is a 
dog that extends downward, and directly under the bar, pro- 
jecting upward from the oil-pan, there is a rib that serves 
to trip the dogs. The extension of the left-hand dog is on 
the rear side of this stop, while the extension of the right- 
hand dog is on the front side. The dogs are set to control 
the amount of rotation of the swivel bar in grinding a 
cutter. A knurled-head plunger located on the side of the 
head engages a series of curves.in the cutter-spindle and 
provides a means of: varying the distance between the end 
of the collet and the wheel. This often eliminates resetting 
the dogs. 

On the inside of the index-plate there is a spring cam 
that contacts with a projecting pin on the front of the head. 
The cam is adjustable to give a longitudinal movement of 
the cutter-spindle ranging from 0 to % inch during a 180- 
degree rotation of the spindle. With this combination of 
horizontal movements and the rotating spindle, practically 
any amount of relief can be obtained on a cutter. The cam 
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is so arranged, however, that the spindle can be rotated 
270 degrees, which eliminates the necessity of setting a cut- 
ter in the collet in exact relation to its cutting edge. Practi- 
cally any type of eccentric-relief cutter may be ground, and 
it is possible to experiment with the amount of relief best 
adapted to a particular class of work. 

An index-plate having twenty-four divisions is regularly 
furnished to provide for grinding fluted cutters. In indexing 
a cutter, the lever on top of the head is lifted from the 
slot of the index-plate in which it happens to be, the spindle 
is rotated, and the lever is dropped into the desired slot. 
This lever is also used to hold the cutter-spindle from rotat- 
ing as the collet is tightened, when a cutter is being clamped 
in place. 

A fluted cutter is held in the collet with the flutes extend- 
ing and with the index-lever in a slot in the index-plate. 
The cutter is set so as to give the tooth clearance desired, 
and the universal head is set at 90 degrees with the bar, so 
that the flutes are parallel with the side of the wheel. The 
dogs are then clamped on the bar to permit a rotation of 
the head about equal to the length of the flutes. Then with 
the operator’s hands as illustrated in Fig. 2, the cutter is 


Fig. 2. Positions of the Operator’s 
Hands in grinding a Cutter 


fed into the wheel by adjusting the swivel bar longitudinally 
with the right hand, and passed back and forth across the 
face of the wheel by employing the left hand. When one 
flute has been ground, the cutter is drawn away from the 
wheel, the index-lever lifted with the right hand, and the 
cutter indexed to the next flute. Fish-tail, eccentric-relief, 
twist drills, and other tools may also be quickly and accu- 
rately ground. 


GISHOLT BALANCING MACHINE 


A patented machine has been recently placed on the 
market by the Gisholt Machine Co., 9 S. Baldwin St., Madi- 
son, Wis., for dynamic and static balancing, by making two 
corrections which are individually measured and located 
near the ends of the part. This machine applies the prin- 
ciples of dynamic and static balancing discovered by 
Dr. B. L. Newkirk. Duplicate parts, such as crankshafts, 
rotors, flywheels, and spindles can be rapidly balanced in 
production, as static balancing is rendered unnecessary, and 
the operator, who need not be highly skilled, has only a few 
simple steps to perform. 

Briefly, the operation is as follows: The part to be bal- 
anced is placed on the machine and rotated above a “critical” 
speed of about 100 to 110 revolutions per minute. The drive 
is then released, and the upper scale of the calculating rule A 
set according to the amount of unbalance shown by an 
indicator on the post at B. A 10-ounce vernier weight is 
next placed according to the reading, on the large disk C 
at the end of the rotating parts. Finally, the part is rotated 
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Gisholt Precision Dynamic and Static Balancing Machine 


again, and the lower scale of the calculating rule A set from 
the indicator B, to locate the point where metal should be 
removed from the part to correct the unbalance. 

It will be obvious that the work is attached at one end to 
a headstock D and rests on rollers HE, which are adjustable 
and mounted on ball bearings. The headstock and rollers 
are carried by a spring-mounted and pivoted frame. Be- 
cause of the form and location of the springs, a free vertical 
vibration of the frame may take place with the pivot springs 
as a fulcrum point. In balancing a part, when the driving 
power is disengaged, the construction of the frame permits 
a gradual diminution of speed down to and through the 
free critical speed of the frame, and by observing the dial 
indicator B, the amount of correction required is accurately 
determined. . 

The weight on disk OC is adjustable radially by means of 
the vernier, which reads to 0.01 inch, parts being exactly 
balanced when the weight is at zero. The disk may also 
be revolved to any desired angular position on its axis by 
reference to a protractor dial. When the correction has 
been arbitrarily applied, after rotating the part the first 
time, the second amplitude in the process bears a relation 
to the first dependent on the angle between the point of 
application and the point required. After determining and 
setting off this angle, a third run will check the result. 
When the first determination has been finished, the position 
of the work is reversed to complete the operation. The 
critical speed of from 100 to 110 revolutions per minute per- 
mits visual observation of the amplitude, and does not result 
in distortion of the work from centrifugal force. The ma- 
‘chine is adapted to a wide variety of work, receiving bodies 
up to 25 inches swing, 32 inches between the support bear- 
ings, 48 inches over-all length, and up to 1000 pounds weight. 


CHROBALTIC “FIRE-ARMOR” CONTAINERS 


Containers that are not affected by temperatures up to 
2350 degrees F. have been placed on the market by the Chro- 
baltic Tool Co., Railway Exchange Bldg., Chicago, I11., 
for use in heat-treating high-speed steel tools by the ‘‘Fire- 
Armor” method in which the highest temperature required 
is 2215 degrees F. The term “Fire-Armor” has been given 
to the alloy from which the containers are made. This 
method of heat-treatment consists of heating the tools in 
a protected atmosphere to a predetermined temperature, 
holding them at this temperature for a predetermined length 
of time, cooling, and then tempering by again heating them 
to a specified temperature and holding them at that tem- 
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perature for a certain length of time. This 
method is said to result in the full develop- 
ment of the cutting structure throughout 
the entire piece at the lowest possible tem- 
perature. i 

The: tools are placed in a container, sur- 
rounded by charcoal and the cover put in 
place. In some large containers a pyrom- 
eter is inserted through the cover to the 
center of the box. The box and its con- 
tents, after preheating, are raised to that 
temperature point in the critical range at 
which the carbide transformation takes 
place, and held there a sufficient length of 
time to complete the change. It is said that 
this transformation is obtained between 2200 
and 2210 degrees F. when high-speed steels 
are accurately held between these two tem- 
peratures in a protected atmosphere for a 
sufficient length of time. The length of 
time depends on the form of the piece, but 
in no case is it less than approximately 
forty-five minutes from the time the tem- 
perature has been reached. It is said that 
if the steel is held at this temperature for periods of from 
two to three hours, the structure is not altered, and that 
this method overcomes most of the irregularities found in 
high-speed steels after heat-treatment. 


PANGBORN SAND-BLAST UNIT 


A barrel sand-blast unit equipped with an exhauster and 
a cloth-screen dust arrester, and driven by direct-connected 
motors, has been placed on the market by the Pangborn 
Corporation, Hagerstown, Md., for cleaning small heat- 
treated, forged, stamped, or cast parts. This equipment is 
also intended for use in plants having only a limited produc- 


tion. Satisfactory ventilation and suppression and accumu- 
lation of dust is claimed for the unit. It is ready for opera- 


tion by simply connecting it to a ventilating pipe and a com- 
pressed air line. 

The outfit is made in two sizes, the No. 1 barrel being 
equipped with a drum 20 inches in diameter and 16 inches 
long and, with the arrester, occupying a floor space of 3 feet 
3 inches by 7 feet; and the No. 2 barrel having a drum 30 
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inches in diameter and 20 inches long, and requiring a floor 
space of 3 feet 7144 inches by 7 feet 54% inches. The over-all 
height of both barrels is 8 feet 10 inches. The unit handles 
gray and malleable iron, steel, and brass castings, forgings, 
and stampings. 


PORTER-CABLE CENTER-DRIVE LATHE 


For simultaneously turning both ends of automobile axle 
shafts, camshafts, driving shafts, and similar parts, the 


Porter-Cable Machine Co., 1708-1712 N. Salina St., Syracuse, - 


N. Y., has brought out the double-end center-drive lathe 
shown in Figs. 1 and 2. A headstock of heavy construction, 
having a hardened and ground spindle 614 inches long with 
a 214-inch hole through it, is mounted at the center of the 
bed. The spindle is supported in large ball bearings, and is 
driven through a worm and worm-gear. The control of the 


Fig. 1, 


Porter-Cable Center-drive Lathe for simultaneously turning 
Both Ends of Camshafts and Similar Work 


machine is through a lever on the headstock, which is 
manipulated to operate a clutch on the driving shaft of the 
headstock. This clutch is of the expanding type, and is 
made sufficiently strong to permit of taking heavy turning 
cuts; it is arranged to stop the lathe the instant that it is 
thrown out. The shell of the clutch runs continually, being 
driven through a three-horsepower motor under the pan by 
a Silent-chain drive. 

The two tool carriages are operated by means of a hard- 
ened steel cam and roller. Important features of the car- 
riages are that both straight and taper work can be turned, 
and that they are automatically returned to the starting 
point after reaching the end of the cut, thus relieving the 
operator of any movements other than those required in 
loading and unloading the work and starting and stopping 
the machine. The carriages are equipped with chip shields 
for the cross-feed screw, and the bed is covered the entire 
length, thus protecting the working parts of the lathe from 
dirt and chips. The chain that transmits the drive from 
the motor to the clutch shaft is also covered when the 
machine is in operation. 

The tailstocks may be set to give a maximum center dis- 
tance of 32 inches. The spindle of one of the tailstocks is 
operated by a screw, while the other is designed for a quick 
movement which is obtained by means of the foot-treadle. 
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Fig. 2, Front View of the Center-drive Lathe 


The bed is of the heavy box type and is solidly ribbed, while 
all gears are made of steel and run in oil in their respective 
housings. The machine can also be furnished with a coun- 
tershaft for driving by belt. Its weight is about 1500 pounds. 


AMS GANG SLITTER 


A number of improvements have been made in a gang 
slitter which is built by the Max Ams Machine Co., 101 Park 
Ave., New York City, for slitting large quantities of thin 
sheet metal into strips. This slitting machine was designed 
primarily for use in making cans, but it is also 


adapted for cutting stock for armatures, electric switch ~ 


parts, etc. From Fig. 1 it will be seen that the machine 
has a heavy frame in which are supported two power-driven 
parallel shafts or arbors, on which is mounted a series of 
circular cutters. The cutters of one shaft slightly overlap 
those of the other so as to slit the metal. 

The table may be equipped with a power stock-feeding 
device or “back gage” for bringing the stock up to the 
cutters, and a gage which is attached to the left-hand side 
of the table for locating and guiding one edge of the stock. 
This power-feed mechanism and gage are not seen in Fig. 1, 
a hand feed being substituted in the machine shown in 
this view. With a hand-fed back gage, the stock is gripped 
at one place by this gage and at two places by the ‘“disap- 
pearing” gage at the right-hand side ofthe table. After the 
cut has been started on the metal, the side gage releases its 


Fig. 1, 


Ams Improved Gang Slitter for Light Metal 
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hold and swings out of the way to permit the back gage 
to pass. This arrangement is especially useful in slitting 
decorated or lithographed metal. An attachment may be 
provided for grinding the cutters, power being transmitted 
from the machine to an overhead shaft which, in turn, 
drives a grinding wheel mounted parallel to the cutter 
shafts. Cutters may be ground without removing them from 
the machine or disturbing them from their relative positions. 
One of the improvements in this machine is that the cutter 
shafts have been enlarged to 3 inches in diameter, and are 
ground and lapped to fit the hole in the cutters. The shafts 
run in bronze bearings, held by caps in housings that are 
integral with the frame. The split of the bearings is vertical 
to eliminate shaft play, the thrust of the shaft being at right 
angles to the screws that secure the caps in position. 
Another feature of the cutter shafts is that no shoulder 
on them is larger than the diameter on which the cutters 
are mounted, and consequently the cutters can be removed 
from either end. A third new feature, for which patents 
are pending, is the method of securing the cutters on the 
shaft. This method is illustrated in Fig. 2, from which it 
will be seen that in a recess in the hub of each cutter are 
mounted two segmental pieces between which there is inter- 
posed a wedge-shaped piece that may be moved in or out 
by means of a screw in a tapped hole in the hub. By ad- 
vancing this screw, the wedge-shaped piece is forced between 
the segmental pieces and wedges them between the cutter 


Fig. 2. 


Phantom View, illustrating the Method of locking the 
Cutters on the Arbors 


hub and the shaft, thus locking the cutter firmly in position. 
The cutter is not thrown out of alignment by this method of 
locking, since there is no play between it and the shaft, 
because of the lapped fit. 


MICROGAGE 


The “Microgage” is a measuring or gaging instrument 
in which are combined the functions of both the micrometer 
and the limit snap gage. Variations from the nominal size 
of a part are indicated by a dial, graduated in thousandths 
of an inch, the variation being indicated both in amount 
and direction. This instrument is manufactured by the 
Microgage Co., Box 1126, Boston, Mass., and is shown in the 
accompanying illustration. 

When the device is placed on a piece of work, the center 
plunger is automatically displaced, releasing a retaining 
brake from a spindle drum, and allowing a spring coiled 


inside the drum to screw the spindle on the work at a- 


definite pressure. The operator then tries to shift the in- 
strument sidewise so as to give it an opportunity to square 
itself or to show positively if it has already done so. When 
the microgage is withdrawn from the work, the retaining 
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Microgage Automatic Measuring or Gaging Instrument 


brake is automatically applied before the gaging surfaces 
of the instrument have changed their setting. The position 
of a scribed line on the right-angled pointer relative to the 
dial graduations is thus positively retained until the micro- 
gage is used again. This process is repeated for each suc- 
cessive machining in finishing the work within specified 
limits, and when a new piece is started, the microgage is 
turned back by hand to make its contact points clear the 
piece. A measurement may be made in less than two seconds 
by the use of one hand, the other hand being free to start 
and stop the machine on which the part is machined. 

The microgage is set for a particular line of work, by 
means of standards in the same way that it is applied to 
the work, at the same pressure and at the same position 
on the gaging surfaces. As the instrument is withdrawn 
from the standards, the retaining brake holds the spindle 
until the index-arm is set and clamped to the zero gradua- 
tion. This fine adjustment takes less than one-half minute 
and is positive. The standards used may be basic-size plug 
gages, size-blocks, or reference disks. A tolerance segment 
facilitates setting the instrument. 

Readings are taken quickly with the instrument held 
loosely in one hand. The frame is deep, the throat shallow, 
the radiating surfaces large, and the grip insulated on the 
larger sizes, all of which tends to reduce variations due to 
temperature. No skill or training is required for making 
the adjustment or using the instrument on work. The 
microgage is made in sizes to cover the complete range of 
from 1 to 5 inches, inclusive, the range of each instrument 
being 1% inch. It opens an additional 0.1 inch beyond its 
size to receive unfinished work. 


HEXAGON MILLING TOOL 


A milling tool for finishing the six sides of a hexagon in 
one operation has been brought out by the Geometric Milling 
Tool Co., 108-120 N. Jefferson St., Chicago, Ill. This tool, 
which is shown in the accompanying illustrations, was 


Fig. 1. 


Hexagon Milling Tool 
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designed primarily 
for use in valve 
manufacture, but it is 
also adaptable to pro- 
ducing locomotive 
nuts, oil-cups,_ etc. 
The six sides of a hex- 
agonal part are pro- 
duced by the plane- 
tary motion of three 
cutters, each of 
which has two cut- 
ting edges. These 
cutters revolve on 
their own axis and 
also about the center 
of the tool, thus gen- 
erating a  cycloid 
curve, as shown 
by the cutter dia- 
cram sine Hi eae Le 
will be obvious that 
the sides of the hex- 
agon are curved, but 
this is so slight that it is not objectionable in most cases. 

The tool can be employed in an ordinary drilling machine 
in conjunction with a simple fixture for holding the product 
and for guiding the casing or body of the tool. The body 
must be held from rotating by means of an arm gib, or 
pilot pin, but should be permitted to move up and down. 
In first setting up, the tool is indexed to conform with the 


Fig. 2. 


outline or the center line of the hexagon to be milled, after 


which it remains permanently fixed. The cutters are inter- 
changeable and easily sharpened and replaced. It is said 
that their wear is slow and that they do not leave any 
burrs on the corners of the hexagon or elsewhere. The tool 
is bronze-bushed throughout, and made in standard pipe 
sizes of 34, 14, 3%, 1 and 1% inches. This tool may also be 
used for drilling and facing, and in an operation on standard 
34-inch valve bodies it has drilled, faced, and milled the 
body in about fifteen seconds, the tool running at 180 revolu- 
tions per minute. 


GRAY “MAXIMUM-SERVICE” PLANERS 


Planers of the “Maximum-Service” type built by the G. A. 
Gray Co., Gest and Depot Sts., Cincinnati, Ohio, are now 
built in 60- and 72-inch sizes. In general design ‘these 


Fig. 1, 
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Gray ‘‘Maximum-Service’’ Planer which is now built in 60- and 72-inch Sizes 
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machines, which are 
the largest this com- 
pany has ever built, 
closely follow the 
planers of smaller 
sizes described in 
MACHINERY, Decem- 
ber, 1921. The group- 
ing of controls on 
the operator’s side 
of the machine con- 
siderably facilitates 
the operation. To 
raise the rail, the 
operator pushes up 
the stirrup at his end 
of the rail, which 
gives him a control 
of the movement 
without leaving a 
position from which | 
he can observe the 
work and tools. The 
rail stops without 
drifting, and so it can be set to a line. It is clamped by a 
few turns of the clamping screw at the right-hand end of 
the rail. This results in locking both ends of the rail to 
the inside edge of each housing and ties the entire structure 
firmly together. Having located the rail, the operator can 
move a head into position by simply shifting one lever, Gnd 
the slides may be rapidly raised or lowered by manipulat- 
ing the middle traverse lever which is also at the right-hand 
end of the rail. The feed dial of the “Cantslip” feed is 
locked in place until the operator’s hand touches the knob, 
when it can instantly be set to any desired feed between 
0 and 1 inch in steps of 0.01 inch. 

Oiling of the planer has been carefully considered: The 
gears, which are helical throughout, run in a bath of oil, 
and from the oil-pan under the gears oil is taken through a 
strainer and pumped through a filter to each of the shaft 
bearings and to the center of each vee. The corner of the 
table vee is cut away almost to the ends of the table, and 
into the space thus formed the filtered oil is pumped through 
a hole. This channel is always closed at each end, and 
from it small oil-grooves conduct lubricant over the vee 
surfaces. Since the oil in the grooves is all under the same 
pressure, an even distribution is insured. 
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Sectional View of the Hexagon Milling Tool and Lay-out of the Cutters 


Fig. 2. 


Close-up View of the Rail Head 
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A close-up view of the new type of rail-head supplied on 
these planers is shown in Fig. 2, from which it will be seen 
that “twin-purpose” gibs are provided between the slide and 
harp. A turn of the gib handle in one direction adjusts 
the gib to the operating position, while a turn in the opposite 
direction results in rigidly locking the slide to the harp. 
Similar gibs are provided between the saddle and the rail. 
There is also a clamp for locking the harp to the top of the 
saddle. 


NEWTON PLANER-TYPE MILLING 
MACHINES 


A new series of planer-type milling machines has been 
added to the line of heavy-duty milling machines known as 
the “Multi-Millers” which are built by the Newton Machine 
Tool Plant of the Consolidated Machine Tool Corporation of 
America, 17 E. 42nd St., New York City. The machines are 
provided with a wide range of feeds and table speeds to 


Bigw lL. 


Newton Planer-type Milling Machine with Four Heads 


adapt them for both light- and heavy-duty milling. Control 
levers are located on both sides of the machine in front of 
the housings, so that the operator may have complete con- 
trol from the side that may happen to be the most con- 
venient. The bed is of one-piece box construction, with 
a closed top, and has an internal gib which clamps the table 
to the bed when the vertical heads are fed along the cross- 
rail. The table is of double-plate construction, and when the 
machine is equipped with a cutter lubrication system, the 
table is fitted with shields and arranged to handle the 
lubricant in large volume. 

Power rapid traverse is provided to move the table at the 
rate of 12 feet per minute in both directions, and there is 
also a hand adjustment. The table length is sufficient to 
allow a 12-inch cutter to clear the work at both ends when 
the table has traveled a distance equal to the rated length 
of the machine. There are eighteen table feeds ranging 
from 1 to 33 inches per minute which are obtained indepen- 
dently of the spindle speeds. The housings are reinforced at 
the top by a deep-section tiebeam. The cross-rail can be 
raised and lowered by means of a power rapid traverse in 
both directions, at the rate of 3 feet per minute, and there 
is a hand adjustment controlled from the crank at the end, 
the adjustment being 4% inch for each turn of the crank. 
The cross-rail is clamped to the inner. and outer faces of 
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both housings by cam-actuated clamps controlled from the 
front of the machine. 

The head saddles on the cross-rail are independent of one 
another, even though the feed and rapid traverse are taken 
from the same shaft. Each saddle has a hand adjustment, 
feed and rapid traverse in both directions, and a means of 
clamping when a table feed is being used. The feed of 
each head is engaged or disengaged from the end of the 
cross-rail, and ranges from % to 16% inches per minute. 
The saddles for the horizontal spindles are separately coun- 
terweighted, independently controlled, and so arranged that 
they can be bolted to the under side of the cross-rail when 
desired. 

All head spindles are made from solid steel forgings, and 
have a Morse taper hole, face keyway, and a draw-in bolt. 
They run in bronze bearings and: are fitted with double 
splines and take-up collars to compensate for wear. The 
quills have a 6-inch adjustment and may be fitted either 
with Ames dials or scales. On each head there is provision 
for disengaging the spindle so that it does not operate 


Fig. 2. .View of the Right-hand Housing 


except when required. The machine can be arranged for 
either a belt or motor drive through a friction-clutch pulley 
mounted on top of the left-hand upright, the power being 
transmitted through a horizontal shaft to a twelve-speed 
gear-box on the right-hand upright. The motor can be 
mounted on the floor, wall, or ceiling, as preferred, and 
belted to the main pulley. 


GISHOLT “DU-ALL” CYLINDER AND 
PISTON GRINDER 


Both automobile cylinder bores and pistons can be re- 
ground by means of a portable equipment that has been 
developed by the Gisholt Machine Co., 9 S. Baldwin St., 
Madison, Wis. This “Du-All” grinder may be clamped di- 
rectly on the cylinder block, as shown at the left in the 
accompanying illustration, or to a bench for grinding single 
or double cylinders. The wheel-spindle is mounted in a 
vertical slide, which is fed up and down, either automatically 
or by hand, to traverse the wheel along the bore. The 
eccentricity of the grinding wheel in revolving is regulated 
to suit the particular bore by operating a graduated worm 
dial. Power for rotating the wheel-spindle and for feeding 
the slide is obtained from a motor mounted on the machine, 
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which may be supplied for either direct or alternating cur- 
rent taken from an ordinary lighting circuit. 

A unique self-aligning fixture is provided for accurately 
locating the wheel-spindle relative to a cylinder bore before 
grinding. This fixture has a flange which fits snugly into 
a hole in the base of the machine near the front, and it 
also has three balls which are expanded radially from the 
center of the fixture when it is in place in the base, so 
that they will contact with the wall of the bore. This results 
in the machine being swiveled into the proper position, 
and permits locking in correct alignment with the cylinder 
bore. Grinding is performed on both the up and down 
strokes. There is a suction blower on the right-hand side of 
the machine for carrying away the grinding dust. The 
wheel-slide has a travel of 14 inches. The length and range 
of the slide movements are controlled by means of a trip- 
ping mechanism which operates friction clutches and pulleys 
on top of the machine. 

In grinding pistons, the vertical slide is provided with 
a special adapter for holding the work, as shown at the 
right in the illustration, and a grinding wheel is mounted 


Gisholt Equipment for regrinding Both Cylinder Bores and Pistons 


on the shaft that drives the exhaust blower in cylinder 
grinding. The piston is fed up and.down past the wheel. 
There is an adjustment to regulate the grinding depth, and 
adjustments for regulating the tension on all belts. 


“MACALENE” 


A mixture known as “‘Macalene,” which is added to quench- 
ing water or oil to harden and toughen iron castings, is 
made by the McCadden Laboratories, St. Cloud, Minn. Hard- 
ening by this method is recommended by the maker for auto- 
mobile pistons and cylinder blocks; forming and bending 
dies; clutch plates; machine tool parts such as cams, turrets, 
and tailstock castings; locomotive valves; brake-shoes; and 
other parts. The preparation is mixed with ordinary pure 
water in the ratio of one gallon to fifty gallons of water. 
The work is heated to a temperature of about 1440 degrees F. 
and quenched in the solution, after which it is drawn to 
a blue color, in most instances. In this condition the work 
is said to be from 25 to 50 per cent stronger than ordinary 
cast iron. An automobile piston tested by the Brinell process 
had a hardness of 450 as compared with 223 of a soft un- 
treated piston. ‘‘Macalene” has no effect on steel. 
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KINGSBURY AUTOMATIC SENSITIVE 
DRILLING MACHINES 
A description of an automatic sensitive drilling head 


made by the Kingsbury Mfg. Co., Keene, N. H., was pub- 
lished in November, 1922, MacHINERY, and an application of 


Fig. 1. Kingsbury Automatic Sensitive Drilling Machine with 


Opposed Heads 


this head on a machine equipped with an indexing dial for 
cross-drilling rivets appeared in the March, 1923, number. 
The accompanying illustrations show two more applications 
of this head. Fig. 1 shows a machine equipped with two 
heads for simultaneously drilling two holes from opposite 
sides, or for drilling and reaming through holes. In the 
set-up illustrated, the head at the left is used for drilling, 
and that at the right for reaming. After clamping the work 
in a fixture, the operator presses the trip-lever at the left, 
and when the drill reaches the forward end of its travel, 
the opposing spindle is automatically tripped to cause the 
reamer to enter the work as the drill is withdrawn. 

In Fig. 2 is illustrated a machine equipped with four 
heads, the spindles of which are located at right angles to 
the length of the table. This machine is intended for 
small single-hole drilling. The countershaft is mounted on 


Fig. 2, Multiple-spindle Horizontal Gang-type Machine 
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SKF ball bearings, and gives three spindle speeds of 4000, 
3200, and 2500 revolutions per minute; however, a single- 
speed countershaft may be furnished if desired. The ma- 
chine is also built with two or three heads. The weight of 
a four-head machine with the spindles spaced 8 inches 
apart is approximately 800 pounds. 


TUBE SHEAR 


~ A machine for cutting off pipe and tubing, which operates 
on a new principle, has been developed by the Tube Shear Co., 
Marquette Bldg., 140 S. Dearborn St., Chicago, Ill. In this 
machine the tubing is sheared over an arbor with a non- 
rotating ring shearing knife, and this method is successfully 
applied to steel, brass, and aluminum, with particular effi- 
ciency on the thinner wall sizes. One of the advantages 
that are claimed for this construction is that it is un- 
necessary to chuck or clamp the tubing, as neither the ring 
shear knife nor the tubing rotates. A further advantage 
is that the load-sustaining shear blocks bear directly in the 
plane of shear, regardless of the tube length. The arbor 
knife is supported through the tubing directly in the plane 
of shearing, and so the casting to which the arbor knife is 
attached receives none of the shearing load, its purpose 
being merely to align the shear knife. 

The head of the machine is driven from an overhead motor, 
and is rotated once to cut off a piece of tubing. The machine 
is of the back-geared type, operated by means of a foot- 
treadle and a positive clutch mechanism. It has a fixed 
stroke which, contrary to the common conception that a shear 
stroke is governed by the shearing angle of the knife, is 


_ governed by the maximum wall thickness of the tubing for 


which the machine is designed. It is said that, regardless 
of the size of the shearing machine, the fixed stroke need 
in no case be greater than the maximum wall thickness, 
as it is not considered necessary on any class of stock for 
the knife to pass completely through the wall of the tube. 

The shearing angle is established by the difference in 
diameter between the ring knife and the outside diameter 
of the tube, and is controlled by the main knife adjustment 


Fig. ye 


supported on a Stationary Arbor 
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Tube Shear in which the Work is cut by a Non-rotating Ring Knife while 
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Fig. 2, Front View of the Tube Shear with the Cover Plate removed 


and not by the stroke. This adjustment is located on the 
shear head directly in line with the stroke-actuating mem- 
ber, and governs the eccentricity in which the ring shear 
block operates. This eccentricity is fixed by the shearing 
angle, or the difference in diameter between the ring knife 
and the outside of the tube. 

An adjustment for knife alignment is made from the front 
of the machine, the arbor being detachable without affecting 
this alignment. Any flexibility of the arbor due to its 
length is compensated for by supports which position them- 
selves automatically as the tube is fed out. 
The tube travels on rolls which are adjust- 
able to suit various diameters. The stop 
and feed mechanisms are also adjustable for 
shearing to different lengths and for feed- 
ing different diameters. A feature of the 
machine is the accessibility of the ring and 
arbor knives, which are plain, hardened 
rings. 


AMERICAN PRESSED-STEEL 
SHAFTING HANGER 


A pressed-steel shafting hanger of the 
four-point set-screw type is being introduced 
to the trade by the American Pulley Co., 
Philadelphia, Pa. This hanger is of the 
“parting” variety; that is, it has a swing 
yoke which readily permits the removal of 
the shaft or bearing. The main frame of the 
hanger is. constructed of two stampings, 
placed face to face with in-turned flanges ex- 
tending the entire length of the legs. The : 
flanges are said to provide unusual strength 
and rigidity. The cross-brace is integral 
with the legs. All bolts, nuts, and set-screws 
are standard and accessible, so that replace- 
ments may be conveniently made. The foot 
of the hanger is made of heavy cold-drawn 
seamless metal, and is ample to sustain the 
pressure of the clamping bolts or lag screws. 
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It is attached to the oval frame leg by 
means of rivets. The frame is smooth, 
with rounded surfaces that eliminate 
dust pockets and projecting parts, This 
hanger is made in the regular drop sizes 
from 7 to 24 inches and for all shafting 
up to 3 inches. The bearing box is 
babbitted and the bearing is broached 
to size. 


MUELLER GEARED-HEAD | 
LATHE 


The 18-inch geared-head engine lathe 
shown in Fig. 1 is built by the Mueller 
Machine Tool Co., of Cincinnati, Ohio. 
On this machine there is an apron con- 
trol of sixteen spindle speeds, and the 
forward and reverse movements of the 
spindle are also controlled from the 
apron. All speed changes are made 
without stopping the driving pulley. 
The long vertical lever at the front of 


the head controls four changes of speed from the main 
driving shaft through patented friction clutches, only one 
These four speed 
changes are transmitted direct to the spindle with the 


of which can be operated at a time. 
back-gear pinion withdrawn 
from the spindle gear and 
with the sliding clutch collar 
on the spindle engaged. 

The small lever on the 
headstock to the.right of the 
vertical lever alternately op- 
erates both the spindle clutch 
and the back-gear pinion, and 
the lever to the left controls 
a double- and a _ single-jaw 
clutch on the back-gear shaft 
in such a way that only one 
of these clutches can be en- 
gaged at a time. The engage- 
ment is made through spring 
pressure, and so the operating 
lever can be placed where re- 
quired, even though the clutch 
jaws are not in mesh.- The 


American ‘Pressed-steel Shafting Hanger 


Figs 


Fig. 2. 
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Mueller Geared-head Engine Lathe 


View of the Geared-head Mechanism 
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action is positive in disengaging any of 
the jaw clutches. By multiplying the 
triple back-gear speeds with those of the 
first driving shaft, twelve speeds are 
obtained in addition to the four secured 
without the back-gear, making sixteen 
speeds in all. The three gears and 
clutch on the spindle are on one quill 
and revolve on the spindle. All keys 
are milled integral with the shafts, and 
all bearings are bronze-bushed and self- 
oiling. The jaw clutches are made of 
nickel steel and hardened, and the gears 
are of stub tooth form. . 

The reversing mechanism is a sepa- 
rate unit which is bolted to the head, 
and it supports the first driving shaft 
in two radial ball bearings. 
ing pulley has an internal gear on the 
left side and a friction clutch on the 
right, the latter being engaged for im- 
parting a right-hand motion to the first 
driving shaft. For a left-hand drive, a 
pinion is engaged with the internal gear 


of the pulley to deliver power across to a friction gear and 
give this gear a reverse motion to that of the pulley. A 
sliding collar controls the two friction clutches, the collar 
being operated by means of a fork, as shown in Fig. 2, and 


a lever below the attachment. 
This lever is connected under 
the lathe head to the levers 
on the lower splined shaft on 
the front of the bed. By this 
arrangement the lever mount- 
ed at the right end of the 
apron has full control of 
starting, stopping and _ re- 
versing the lathe spindle. Ad- 
justable dogs are attached on 
a flat bar at the front of the 
bed to trip the automatic 
feed at any desired point. 
This machine may also be ar- 
ranged for motor drive; when 
so arranged, the motor is 
bolted to the rear of the 
cabinet leg beneath the head- 
stock of the machine. 


The driv- — 
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ROLLER-BEARING LOOSE PULLEY AND — 


COUNTERSHAFT BOX 


Loose pulleys from 2% to 22 inches in diameter, equipped 
with adjustable taper roller bearings for taking end thrust, 
as shown in Fig. 1, are manufactured by the St: Louis 
Machine Tool Co., 932 Loughborough Ave., St. Louis, Mo. 


Fig. 1. St. Louis Loose Pulley equipped with Taper Roller Bearings 


When the pulleys are small in diameter, as on polishing 
machines and many other types of high-speed equipment, the 
‘bearings are mounted directly on a shaft, but it is preferable 
to mount them on a sleeve. An advantage of the sleeve in- 
stallation is that the pulley can frequently be mounted on 
worn shafts and arbors. 

Roller bearings of the same type are also being supplied 
in the countershaft box that is shown in Fig. 2 in place in 
a hanger. The .box has sockets to provide for adjustment 
of its position by means of set-screws. The back of the box 
is solid, while on the front there is an end plate. A felt 


Hanger 


Roller-bearing Countershaft Box and Pressed-steel 


Fig. 2. 


groove and retainer is provided at both the front and back. 
The box can be furnished with or without the pressed-steel 
hanger shown. 
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horsepower. 


919 


FOX MULTIPLE-SPINDLE DRILLING 
MACHINE 


- A cone-pulley-driven multiple-spindle drilling machine 
designated as the No. 12-A is being introduced to the trade 
by the Fox Machine Co., Jackson, Mich. The lower cone is 
mounted on a countershaft which runs in Hyatt bearings 
and is driven by an Edgemont clutch controlled from the 
front of the machine, and the upper cone is mounted on a 
1%-inch shaft which runs in S. R. B. ball bearings. The 
cone pulleys are intended for a 4-inch belt. The yoke that 
supports the upper driving pulley also contains the feed 
gearing. Three changes of feed are obtained by means of 
sliding cone gears which transmit power through a worm 
and worm-gear to the vertical feed shaft. The worm and 
worm-gear are always in mesh, ana they are submerged 
in oil, while the feed gearing also dips in oil. A clutch 
for engaging’and disengaging the feed is operated by means 
of the lever at the left. The pilot wheel on the right-hand 
side of the machine is rotated to raise and lower the head 
through a rack and pinion mechanism. 


Fox Multiple-spindle Drilling Machine 


Power is transmitted to the vertical driving shaft through 
bevel gears at the front of the yoke which are mounted in 
ball bearings. A round head accommodating twelve spindles, 
7% inch in diameter, which may be located at any point 
within a 12-inch circle is furnished on the machine. The 
head is counterbalanced by a weight in the column, and the 
spindles have a vertical adjustment in their holding arms. 
This machine ig designed especially for using small high- 
speed drills, and it has a capacity of 10 horsepower. A 
motor may be mounted on a special bracket in place of the 
lower cone pulley when a motor drive is preferred. The. 
weight of this machine is about 3070 pounds. 


* * & 


In 1869 the value of the manufactured products of the 
United States was slightly over $1,000,000,000. In 1919 it 
was $62,418,000,000. The power used in 1869 was 2,350,000 
Fifty years later, in 1919, it was 30,000,000 
horsepower. 
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Strength and Accuracy—Features of 


Brown & Sharpe Gear Cutting Machines 


Brown & Sharpe Gear Cutting Machines have the 
strength and precision essential for accurate work on 
heavy gears. The sturdy upright and arbor support and 
the long bearing for the work arbor hold the work rigidly. 
Accurate spacing is assured by an extremely accurate 
index wheel of large diameter in proportion to the diameter 
of the work. 


The indexing mechanism on Brown & Sharpe Machines 
operates without shock—an important feature when cut- 
ting big gears. In Brown & Sharpe Machines, the index- 
ing cycle begins and ends gradually—the wearing effect 
Our catalog listing a of sudden jars is eliminated—the accuracy of the index- 
complete line of me- : ; : E 

chanical wegsmmrn mae ing mechanism is preserved—and accurate spacing of the 
a valuable source of in- teeth on large gears is insured. Consider these advantages 
a Bnei we Pee of Brown & Sharpe Machines in connection with your own 


superintendents. Sia gear cutting. 
hundred pages — yet 


pices as one ae BROWN &.SHARPE MFG. CO. 


PROVIDENCE, R.I., U. S. A. 


Use BROWN £7 GHARPE ) JACHINES 


for Production 
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Proper tools play an important part in making 
accurate gears. Every step from turning the 
blank to testing the finished gear needs the 
help of Brown & Sharpe Tools. Use Vernjer 
Caliper No. 573 for measuring the blank and 
the bottom diameter of gears. Gear Tooth 
Micrometer No. 249 is handy for scribing 
blanks to show extreme depth of teeth. In 
setting up large gears a Dial Test Indicator is 


essential. 


Gear Tooth Vernier No. 580, shown above, is 
valuable for accurately measuring the size of 
teeth when starting to cut a blank. Supply 
your men with these Brown & Sharpe Tools 
—gears of more uniform accuracy will be the 
result. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R.I, U.S. A. 


Gear Tooth Vernier No. 
580 measures thickness of 
gear teeth at pitch line or 
chordal thickness and dis- 
tance from top of tooth to 
the chord. Provide your 
gear men with this accu 
rate tool. 


Gear Makers Need the “Eelp 
of Brown & Sharpe Tools 


Fine Tools—2,000 of them 
—all of the same high ac- 
curacy—are shown in our 
Catalog No. 28. This cata- 
log also contains much in- 
formation on Gear Cut- 
ters and many formulas 
used in cutting gears. 
Write for your copy today. 
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PERSONALS 


SranLEY P. Sewarp has been appointed advertising man- 
ager of the White Co., Cleveland, Ohio, succeeding M. H. 
Newton. 

THap DEAN WuHueeLerR, formerly of the McGraw-Hill Co., 
has been appointed vice-president of the Sweet & Phelps 
Advertising Agency, 210 E. Ohio St., Chicago, Ill. 
ALEXANDER T. GALBRAITH, formerly general manager of the 
Halcomb Steel Co., Syracuse, N. Y., has been made general 
manager of sales of the Crucible Steel Co. of America, 
Syracuse. 

L. M. Daron has succeeded BE. J. Burnell as manager of 
the Boston Branch office of the Link-Belt Co., 910 S. Michigan 
Ave., Chicago, Ill. Mr. Burnell resigned his post to enter 
business for himself. 

- F. H. Worruineron, associated with the Jacksonville, Fla., 
office of the General Electric Co., has been appointed local 


manager of the Jacksonville office to succeed G. C. Henry 


who recently resigned. 

- Howarp W. GimLetTE, who has been connected for several 
years with the Ogden R. Adams Co., Inc., Rochester, N. Y., 
has been transferred to the Syracuse office of the company, 
of which he will be in charge. 

Frep R. Low, of New York City, editor of Power, was 
nominated for the presidency of the American. Society of 
Mechanical Engineers for the year 1924, at the spring meet- 
ing of the society held in Montreal, Canada. 


C. F. Rocrers, who formerly represented C. E. Johansson, 
Inc., in the eastern territory, has been appointed factory 
representative for the W., B. Knight Machinery,-Co., of St. 
Louis, Mo., manufacturer of milling and drilling ‘machines. 


H. R. Sarcent, formerly manager of the wiring supplies 
division of the Bridgeport Works of the General Electric 
Co., has been appointed managing engineer of this division 
under a development plan that will create several unit divi- 
sions at the Bridgeport factory. : 


' CuarLes P. Hery, who has had many years’ experience in 
the sale of metal- and wood-working machinery, mill sup- 
plies, and small tools, has become associated with the Ogden 
R. Adams Co., Inc., Rochester, N. Y., and will be located at 
the main office of the company. 


George A. Stetson, assistant professor of mechanical en- 
gineering at Yale University, and for. the last four years 
editor of the transactions of the American Society of Me- 
chanical Engineers,. has resigned both these positions to 
enter the wholesale coal business in Boston. 


W. R. Wuitney, director of the Research Laboratory of 
the General Electric Co., Schenectady, N. Y., was recently 
elected a member of the corporation of the Massachusetts 
Institute of Technology for a term of five years. He was 
graduated from the institute in 1890, and has for some 
time been a non-resident professor of theoretical chemistry 
there. 


W. H. TowNnsenp, formerly factory manager of the Auto- 
mobile Screw Products Co., Cleveland, Ohio, and prior to 
that time connected with the Atlas Bolt & Screw Co., also 
of Cleveland, has become affiliated with the Cleveland 
Duplex Machinery Co., Inc., 1224 W. 6th St., Cleveland, as 
sales engineer, specializing in semi-automatic and automatic 
machinery. 


Lewis S. Epcarton, professor of metallurgy at the Me- 
chanics Institute, Rochester, N. Y., has become associated 
with the Ogden R. Adams Co., Inc., of Rochester, and will 
be connected with the Buffalo office of the company. Mr. 
Edgarton is’ a graduate of the Massachusetts Institute of 
Technology and a member of the American Society of 
Mechanical Engineers. 


FRANKLIN §S. TERRY, co-manager of the National Lamp 
Works, Neal Park, Cleveland, Ohio, was elected vice-president 
of the General Electric Co., Schenectady, N. Y., and B. G. 
TREMAINE, also co-manager of the National Lamp Works, 
was elected a director of the company, at a meeting of the 
board of directors held in New York City, June 22. Both 
Mr. Terry and Mr. Tremaine have long been prominently 
identified with the electrical industry. “ 


HeNRyY K. Spencer has been appointed manager of the 
Blanchard Machine Co., 64 State St., Cambridge, Mass., 
manufacturer of high-power vertical surface grinders. Mr. 
Spencer’s connection with the company dates from the be- 
ginning of its surface grinder business. Prior to the death 
of the late Winslow Blanchard, Mr. Spencer was assistant 
manager and chief engineer. The business will be continued 


ee the same interests and along the same lines as _ here- 
ofore. 
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GERARD Swope, president of the General Hlectric Co., 
Schenectady, N. Y., was awarded the honorary degree of 
Doctor of Science at Rutgers College on June 12. Owen D. 
Younc, chairman of the board of directors, was given the 
degree of Doctor of Literature at St. Lawrence University, of 
which he is an alumnus, and Dr. Irvine LANGMUIR, assistant 
director of the Research Laboratory, received the honorary 
degree of Doctor of Science from Union College, Schenectady. 
Davin B. RusuMmore, consulting engineer, was given the de- 
gree of Doctor of Science by his alma mater, Swarthmore 
College. All of these men have been greatly interested in 
furthering scientific education in our colleges and schools, and 
have taken a leading part in the forward-looking move- 
ment of cooperation between the colleges and industry. 


OBITUARIES 


CLYDE M. CARR 


Clyde M. Carr, until recently president of Joseph T. Ryer- 
son & Son, Inc., Chicago, I1l., died June 5 after an illness of 
several weeks. Mr. Carr retired as president last February 
on account of poor : 
health, but  con- 
tinued. to” serve as 
a director until the 
time of his death. 
He was born in IIli- 
nois in 1869, and 
was educated at 
Princeton and 
Northwestern Uni- 
versities. He first 
became associated 
with Joseph T. 
Ryerson & Son in 
1890, and was elect- 
ed president in 
1911. Previous to 
his connection with 
the Ryerson Com- 
pany, he had been 
associated with the 
People’s Gas Light 
& Coke Co., and W. S. Mallory & Co. 


Mr. Carr had always 
been an active leader in civic and industrial circles, and his 
far-reaching influence accomplished much wherever he was 


interested. He was a member of the American Iron and 
Steel Institute. 


WILLIARD T. SEARS research and experimental engineer of 
the Niles-Bement-Pond Co., New York City, died recently at 
Montclair, N. J. Mr. Sears had been with the company for 
over twenty years. Prior to this he was connected with the 
Pennsylvania Steel Co. for a number of years. He was a 
member of the class of 1887 of the Massachusetts Institute of 
Technology. Mr. Sears was an inventor of exceptional imag- 
ination and the machine tool industry has greatly benefited 
from the many developments which he originated. 


INDUSTRIAL MACHINERY IN CHINA 


It has long been believed, states W. H. Rastall, chief of 
the Industrial Machinery Division of the Department of 
Commerce, that the conditions in China are practically. un- 
changing. Recent developments show, however, that the 
market for industrial machinery is rapidly increasing in 
that country, and that American products occupy an im- 
portant position in the trade. In 1921 China imported over 
$41,000,000 worth of industrial machinery, as compared with 
about $5,000,000 in 1913, which was the highest importation 
up to that time. The United States furnished $16,000,000 
worth of industrial machinery in 1921, as compared with 
about $500,000 worth in 1913. Expressed in percentages, 
the United States supplied less than 10 per cent in 1913, 
and nearly 40 per cent in 1921. Of the machine tools im- 
ported into China in 1921, the United States, the United 
Kingdom, and Japan supplied. practically 30 per cent each. 
In textile machinery, the United States supplied 44 per cent; 
the United Kingdom, 42 per cent; and Japan nearly all the 
remainder. 

* * * 


Between 1916 and 1921 there was a decrease of 2200 miles 
in the length of railroad lines operated in the United States. 
In the period from 1910 to 1915 there was an increase in the 
uperated mileage of 20,000 miles. - 
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Rush! So They Machined This Die 


on the Cincinnati Miller 


First, this nickel steel die block was needed in a hurry, second, the oper- 
ator was a piece worker; two good reasons for putting it through on the 
Cincinnati Miller. 


Two operations were performed; first, a roughing cut taken with a cutter 
10° in diameter, then a shanking cut with a conical shanking cutter 3” 
in diameter. Time on the actual operation is not. available but time for 
the change from one to the other is interesting. 


Without moving from his position the operator lowered the table, ran it 
back to the starting end of the cut, engaged the cross feed for the proper 
distance, changed the tool and started the second cut in less than two min- 
utes—which certainly cuts non-productive time to nearly the possible 
minimum. 


THE CINCINNATI MILLING MACHINE COMPANY 


; ; CINCINNATI, OHIO, U.S, A. 
Operating conveniences 


that speed up production en 
make Cincinnati Millers id 
profitable. Let our serv- Photographed at the ; 


eveland Hardware 


ice department show you — Company, Cleveland, 
records and give you de- bi 

tails of production on 
work that is similar 
to your own. 
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TRADE NOTES 


SKINNER CHUCK Co., New Britain, Conn., have opened a 
new branch office in Cincinnati, Ohio, at 915 Broadway. 


ArtNA Batt BEARING Mere. Co. is now located at 2737 High 
St., Chicago, Ill. in new quarters which have greatly im- 
proved facilities for production and service. 


ELectrRic STEEL Co., Chicago, Ill., has changed its name 
to Nugent Steet Castincs Co. No change has taken place 
in the management, ownership, or personnel. 


West Coast Macuinery Co., 1006 First Ave. S., Seattle, 
Wash., has been appointed representative of the Rockford 
Milling Machine Co, and the Rockford Tool Co. in the 
Seattle territory. 

TrIpLEX MACHINE Toot Corporation, 50 Church St., New 
York City, has appointed the Andrews & George Co., Tokio, 
Japan, exclusive sales agents for the Triplex combination 
bench lathe, milling, and drilling machine in Japan and 
Manchuria. — 

R. L. Barker & Co., 25 S. Clinton St., Chicago, Il1l., has 
been appointed exclusive representative in Indiana, Illinois, 
Wisconsin, and Iowa for the Hisey-Wolf Machine Co., Cin- 
cinnati, Ohio, manufacturer of portable electric dps. screw- 
drivers, grinders, and buffers. 


PENNSYLVANIA CRUSHER Co., Philadelphia, Pa., has recently 
moved its Pittsburg office from the Peoples Bank Bldg. to 
larger quarters in the Oliver Bldg. to provide for their in- 
creasing volume of business in that district. H. M. Hallett 
will continue to serve as district manager. 


Magnus Exectric Co., Inc., Greenwich and Desbrosses Sts., 
New York City, manufacturer of electrical specialties, wiring 
" devices, and radio accessories, has established a new district 
sales office at 231 N. Wells St., Chicago, Ill. Leo Hirschfeld 
and M. B. Geiger will be in charge of the new office. 


Grrs Bros. Mre. Co., 1940 S. Kilbourne Ave., Chicago, II1., 
manufacturer of lubricating devices and oil-cups, has just 
completed a large addition to its plant, and will now operate 
at more than double capacity. The company recently per- 
fected a new line of cups and lubricating systems. 


OLiver Macuinery Co,, Grand Rapids, Mich., has entered 
into an arrangement with the Canadian Fairbanks Morse 
Co., Ltd., whereby «the latter company will represent the 
Oliver Machinery Co., exclusively throughout Canada, for 
the sale of its woodworking machinery and machine tools, 


Duton Execrric Co., 1712 Eleventh St., N. E., Canton, 
Ohio, has just completed a two-story and basement addition 
to its Canton shop. The new building is 70 by 105 feet, of 
reinforced concrete construction, and when equipped with 
machinery, will double the capacity of the company’s Canton 
plant, 

Link-Bretr Co., 910 my Michigan Ave., Chicago, Ill., has 
moved its Cleveland office from Room 429 to Room 329 in 
.the same building in which it has previously been located. 
The name of the building has been changed and in the future 
the address of the Cleveland office of the Link-Belt Co, will 
be 329 Rockefeller Bldg. 


Huriput, Rogers MAcHINERY Co., Nashua, N. H., manu- 
facturer of cutting-off and centering machines, is now located 
in Nashua, N. H., its plant in South Sudbury, Mass., having 
recently been totally destroyed by fire. The larger facili- 
ties provided by the new quarters will enable the company to 
handle work to better advantage than previously. 


OmcEeaR Co., 64 Twenty-seventh St., Milwaukee, Wis., has 
appointed the following companies sales representatives for 
its variable-speed hydraulic power transmissions: Federal 
Machinery Sales Co., 12 N, Jefferson St., Chicago, Ill.; Laugh- 
lin-Barney Machinery Co., Union Trust Bldg., Pittsburg, Pa.; 
and Elliott & Stephens Machinery Co., 721 Olive Ave., St. 
Louis, Mo. 


AMERICAN EMERY WHEEL Works, Providence, R. I., have 
just purchased a piece of property adjacent to their present 
plant, consisting of slightly over 34,000 square feet of land, 
and a substantial two-story brick building containing over 
33,000 square feet of floor space. The acquisition of this 


property was made necessary by the increased demand for 
their product. 


L. S. Starrett Co., Athol, Mass., referring to a prize con- 
test recently conducted on ‘How Starrett Tools Have Helped 
Me Most in My Work,’ announces that toolmakers and 
machinists won 377 of the 474 prizes awarded. The four 
main prizes were won by Robert N. Walters, 824 Grand Ave., 
Racine, Wis.; Harry Gibler, DeBeque, Colo.; 
58 Riley Ave., Manchester, N, H.; and W. S. Clark, 430 N. 
Lawler Ave., Chicago, Ill. 


NIELSEN-BARTON CHUCK Co. has been reorganized under 
the name of the Nielsen-Barton Chuck & Tool-Co., and has 
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moved its plant from Chicago to Lawton, Mich. The officers 
of the reorganized concern are: President, C. W. Johnson; 
vice-president, H. E. Barton; secretary, Fred Lich; and 
treasurer, H. G. Nielsen. The new company has purchased 
six acres of land in the north part of Lawton, and has con- 
structed a new brick factory, 50 by 100 feet. 


STEELCRAFT Parts Co. has recently been incorporated with 
a capitalization of $100,000 to manufacture structural steel 
tools, including rivet sets, chisel blanks, pistons for rivet- 
ing and chipping, hammers, chisel bushings, punches and 
dies, and hardened and ground bolts. The company will 
take over the plant of the Structural Tool Co. at 3160 W. 
106th St., Cleveland, Ohio. The officers are: Charles L, 
Wasmer, president; Carl E. Kramer, vice-president; John 
L. Wasmer, secretary; and James J. Lally, treasurer. 


PELTON WATER WHEEL Co., Inc., San Francisco, Cal., is 
planning to erect a two-story office and factory building, 150 
by 200 feet, opposite its present building. The new building 
will house the office, drafting-room, pattern shop, pattern 
storage, and pump assembly departments. The present 
building will be devoted exclusively to the machine shop and 
turbine erection departments, the new arrangement ena- 
bling the present facilities to be virtually doubled. A number 
of additional machine tools will be installed. 


UEHLING INSTRUMENT Co., Paterson, N. J., manufacturer 
of carbon dioxide recorders and draft and vacuum gages, has 
appointed the Amsler-Morton Co., Fulton Bldg., Pittsburg, 
Pa, agent for its products in western Pennsylvania, and John 
A. MacDowell, 2039 Railway Exchange Bldg., St. Louis, Mo., 
agent for eastern Missouri and southern Illinois. H. R. N, 
Johnson who formerly represented the Uehling Instrument 
Co. in Minnesota and the Dakotas, has joined the W, P. 
Nevins Co., 120 S. Ninth St., Minneapolis, Minn., which is 
now the official Uehling representative in the territory 
mentioned. 


Henry Disston & Sons, Inc., Philadelphia, Pa., have opened 
a branch office at 130-132 Marietta St., Atlanta, Ga., in order 
to more adequately serve their customers in the southeastern 
states. In addition to the office, a showroom will be main- 
tained at this branch, where samples of Disston products 
will be on display, including saws, files, machine knives 
of all kinds, and tool steel. A completely equipped repair 
department will also be maintained. EH. F. Cooper has been 
placed in charge of the new branch. He has been associated 
with the company as a representative of the mill goods de- 
partment for eight years. 


B. F. SturpEvANntT Co., Hyde Park, Boston, Mass., has pur- 
chased the plant of ‘the Wisconsin Engine Co, at Corliss, 
Wis. The plant covers nearly ten acres, and the buildings 
have approximately 150,000 feet of floor space. A full manu- 
facturing and engineering staff will be maintained in this 
plant, and closer attention will thus be given to western 
customers. The new plant will be under the same direction 
as the other factories at Hyde Park, Galt, San Francisco, 
and Philadelphia. Harry W. Page has been selected as gen- 
eral manager in entire charge of the Wisconsin plant. For 
the last six years he has been assistant general manager 
and was located at the main office of the company at Hyde 
Park. 7 

WESTINGHOUSE ELEcTRIc & Mre. Co., East Pittsburg, Pa., 
has recently acquired the plant of the Savage Arms Corpo- 
ration, at Sharon, Pa. A large force of workmen is now 
engaged in remodeling and equipping the plant for the 
manufacture of transformers. The plant is expected to 
begin operations next fall. The transformer division now 
located at the East Pittsburg works will be transferred to 
Sharon, and 3000 persons will be employed in the new plant. 
C. H. Champlain, who has been assistant works manager 
at the East Pittsburg works, has been appointed works 
manager of the Sharon plant, and M. L. Fawcett, general 
foreman of the transformer department, has been made 
superintendent of the new works. 


WESTINGHOUSE ELEcTRIC & Mre. Co., East Pittsburg, Pa., 
announces the following changes in personnel: T. E. Simpers, 
formerly manager of the general mill section of the indus- 
trial department, has been appointed export representative 
of the industrial department. J. R. Olnhausen, manager of 
the textile section will have supervision over the industries 
formerly under the control of Mr. Simpers. C. H. Long, 
formerly manager of the contract section of the railway 
department, has been appointed a section manager of the 
light traction division, and is responsible for international 
negotiations and also for stocks and production schedules. 
R. W. Soady will succeed Mr. Long as manager of the con- 
tract section. W. P. Jend has been appointed manager of 
the merchandising division in the Detroit office, succeeding 
F. D. Koelbel who will take up general duties in connection 


with both the central station division and the merchandising 
division. 
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We Have Other Thoughts 
Than Gross Sales 


ERECISION 


Horizontal Boring, Drilling and Milling Machine 


and we have a theory (which so far has worked to our 
satisfaction) that the more thought we give to making 
the best machinery we know how, and finding ways to 
make it better, the less thought we NEED give to any- 
thing else. 


WE ALSO MAKE THE 


aq LUCAS POWER 
Forcing Press 
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COMING EVENTS 


August 20-30—Meeting of the American Insti- 


tute of Mining and Metallurgical Engineers at 
Quebec, Canada. Secretary, F. F. Sharpless, 29 W. 
39th St., New York City. 


September 17-22—Ninth national exposition of 
chemical industries, in the Grand Central Pal- 
ace, New York City. For further information 
address National Exposition of Chemical Indus- 
tries, Grand Central Palace, New York. 


September 24-28—Meeting of the Association of 
Iron and Steel Electrical Engineers at Buffalo, 
N. Y., in conjunction with the Iron and Steel 
Exposition held in the Buffalo Auditorium. Fur- 
ther information may be obtained from the Asso- 
ciation of Iron and Steel Electrical Engineers, 
Empire Building, Pittsburg, Pa. 

October 8-12—Annual convention of the Ameri- 
can Society for Steel Treating to be held in 
Pittsburg, Pa., in connection with an _  inter- 
national steel exposition. W. H. Hisenman, 4600 
Prospect Ave., Cleveland, Ohio, national secretary. 


October 25-26—Production meeting of the So- 
ciety of Automotive Engineers at Cleveland, Ohio. 
Further information may be obtained from the 
society’s headquarters, 29 W. 89th St. New York 
City. : 


NEW BOOKS AND PAMPHLETS 


Truck Operating Costs. By Ben H. Petty. 45 
pages, 6 by 9 inches. Published by Purdue 
University, Lafayette, Ind., as Bulletin No. 10 
of the Engineering Experiment Station. 


An Investigation of the Fatigue of Metals. 
H. F. Moore and T. M, Jasper. 
by 9 inches. Published by the 
Illinois, Urbana, Ill., as Bulletin No. 
the Engineering Experiment Station. 


Directive Radio Transmission on a Wave Length 
of Ten Meters. 16 pages, 7 by 10 inches. Pub- 
lished by the Department of Commerce, Wash- 
ington, D. C., as Scientific Paper No. 469 of 
the Bureau of Standards. Price, 10 cents. 


Thermal Stresses in Steel Cax Wheels. By George 
K. Burgess and G. Willard Quick. 403 pages, 
7 by 10 inches. Published by the Department 
of Commerce, Washington, D. C., as Technologic 
Paper No, 235, of the Bureau of Standards. 
Price, 15 cents. 


Practical Perspective. By Irank Richards and 
Fred H. Colvin. 69 pages, 4144 by 7 inches. 
Published by the Norman W. Henley Publish- 
ing Co., 2 W. 45th St., New York City. 
Price, $1. 

This is the 


100 pages, 6 
University of 
136 of 


fourth enlarged edition of a book 
showing how to make all kinds of mechanical 
drawings in isometric perspective. It contains 
examples of various classes of work, as well-as 
illustrations showing the use of isometric paper 
for lettering. A chapter by C. W. Reinhardt is 
also included dealing with the elementary prin- 
ciples of true perspective. This is intended as an 


elementary guide in making perspective drawings. 
A Symbol of Safety. By Harry C. Brearley. 
290 pages, 6 by 9 inches. Published by 


Doubleday, Page & Co., Garden City, N. Y. 

In view of the fact that one of the most im- 
portant problems of the present day is the pro- 
motion of safety in industry, the work of. the 
Underwriters’ Laboratories, Inec., 207 E. Ohio St., 
Chicago, Ill., described in this book, should be of 
considerable interest. Although originally insti- 
tuted to meet the need of insurance companies 
for exact knowledge as to the many elements of 
hazard that must be taken into account in un- 
derwriting fire insurance, its activities have been 
greatly. widened. The book contains an account 
of the yarious kinds.of tests that are made and 
the different lines of investigation carried out by 
the laboratories on fire protection devices and 
other safety appliances. The work includes the 
testing of devices for fire prevention, electrical 
appliances, appliances for protecting life and 
limb, and safety devices for automobile and 
aircraft. This work is carried on in close co- 
operation with the manufacturers. The various 
standards that have been specified by the labora- 
tories are included in the form of an appendix. 


Essentials of Drafting. By Carl L. Svensen. 
194 pages, 6 by 9 inches. Published by the 
D. Van Nostrand Co., 8 Warren St., New 
York City. Price, $1.75, net. 

This is the second edition of a text book on 
drafting intended for use in connection with tech- 
nical and vocational education. The revision has 
been based on changes that have been found ad- 
visable by the tests which have come from use 
by different teachers. Additions, rather than 
changes, constitute most of the work of revision. 
The chapter on orthographic projection has been 
made more complete, and the chapter on materials 
and stresses has been placed near the end of the 
book so that the continuity of the mechanical 
drawing study is not interrupted. The last 
chapter contains a collection of 240 problems to 
be worked out by the student. 


Elements of Machine Design. By Dexter S. Kim- 
ball and John H. Barr. 446 pages, 6 by 9 
inches. Published by John Wiley & Sons, 
Inc., 432 Fourth Ave., New York City. 
Price, $4. 


By 
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This book is the outgrowth of the experience of 
the authors in teaching machine design to engi- 
neering students in Sibley College, Cornell Uni- 
versity. It is now in the second edition, and the 
revision has been based upon experience in the 
use of the book by various teachers in a large 
number of colleges. Certain changes in arrange- 
ment have been made, and a chapter on the 
fundamental principles of balancing has _ been 
added. The treatment presupposes a knowledge 
of mechanism and mechanics of engineering; 
however, a brief discussion of typical energy and 
force problems and of the more important strain- 
ing actions is given, to make these important 
matters clear to the beginner. The largest part 
of the book is devoted to a discussion of the more 
important machine details, the purpose being to 
show how the theoretical considerations and equa- 
tions discussed in the first part of the work are 
applied and modified in practice. 


NEW CATALOGUES AND 
CIRCULARS 


Biggs Boiler Works Co., Akron, Ohio. Cata- 
logue of Biggs globe and cylinder rotary bleaching 
boilers for general paper mill service. 


John Steptoe Co., Oincinnati, Ohio. Circular 
illustrating the Steptoe line of medium-priced 
shapers, milling machines, engine lathes, and 
die slotters. 


Ingersoll Milling .Machine Co., Rockford, Ill. 
Circular showing views in this company’s factory 
and some of the equipment employed in building 
Ingersoll milling machines. 


Pennsylvania Crusher Co., Philadelphia, Pa. 
Bulletin 1005, illustrating and describing the line 
of heavy-duty Pennsylvania ‘‘steel-built’’ hammer 
crushers made by this company. 


United Machine & Mfg. Co., Canton, Ohio. 
Catalogue explaining the major features of the 
Harrington stoker, which is adapted for the suc- 
cessful burning of a wide range of fuels. 

Nielsen-Barton Chuck & Tool Co., Lawton, Mich. 
Cireular illustrating and ‘describing: the’ Nielsen- 
Barton drill chuck, which is adapted for use on 
drill presses, hand and breast drills, and post 


drills. 


Byers Machine Co., 300 Sycamore St., Ravenna, 
Ohio, Catalogue showing applications of the 
Byers Model 3A auto crane for loading, unloading, 
and rehandling crushed stone, sand, gravel and 
other materials, and for use in industrial plants. 


Jeannin Electric Co., Toledo, Ohio. Catalogue 
descriptive of the line of single-phase repulsion 
induction motors made by this concern. A list of 
the machines and devices which these motors are 
adapted for driving is given, and various applica- 
tions of the motor are illustrated. 


Wagner Electric Corporation, St. Louis, Mo. 
Bulletin 132, (vest-pocket size), covering the de- 
sign, construction, and special features of the 
‘“‘Pow-R-full’’?’ motor. This company is also dis- 
tributing a calendar for the year June, 1923, to 
May, 1924, arranged to show three months at a 
glance. 


Cone Automatic Machine Co., Inc., Windsor, 
Vt. Leaflet illustrating and describing the fea- 
tures of construction of the Cone automatie four- 
spindle machine. A list of standard equipment 
furnished with the machine and standard attach- 
ments that can be obtained extra, as well as com- 


plete specifications, are included. 
McCadden Machine Works, St. Cloud, Minn., 
are distributing a card advertising hardened 


east-iron pistons which are hardened by a new 
medium known as ‘‘Macalene,’’ a mixture which 
is added to ordinary quenching water or oil and 
is claimed to produce such a degree of hardness 
that the pistons cannot be touched with a file. 


Erie Foundry Co., Erie, Pa. Bulletin 100, illus- 
trating and describing Hrie board drop-hammers, 
which are built in sizes of from 200 to 4000 
pounds. Bulletin 110, descriptive -of the Erie 
roller leveler for use in sheet mills and galvaniz- 
ing plants for flattening sheet steel, and which is 
also adapted to the needs of operators of drawing 
presses. 


Foxboro Co., Inc., Foxboro, Mass., manufac- 
turer of indicating and recording instruments, is 
distributing a circular in the form of a_blue- 
print containing directions for installing the 
Foxboro triplex draft gage on a B. & W. boiler 
furnace equipped with a chain grate stoker. 
This gage is equally applicable to other types of 
furnaces and stokers. 


R, L. Barker & Co., 25 S. Clinton St., Chicago, 
Ill. Circular illustrating the line of electric tools, 
including grinders and buffers, lathes, heavy-duty 
drills and reamers, drilling stands, motor drills, 
ete., made by the Hisey-Wolf Machine Co., for 
whom R, L. Batker & Co. has recently been ap- 
pointed exclusive representative in Indiana, Illi- 
nois, Wisconsin, and Iowa. 


Campbell Auto Works, 238 N. Bl Dorado St.,. 
Stockton, Cal. Circular descriptive of the Camp- 
bell expansion cylinder reamer, which was de- 
veloped to overcome some of the difficulties en- 
countered in reboring automobiles or gasoline 
engine cylinders. Circular illustrating and de- 
scribing Campbell bearing pullers and outer race 
extractors for removing bearings of electrical 
equipmeut. 
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Landis’ Machine Co., Waynesboro, Pa. Cata- 
logue 26, covering the Landis line, of bolt-thread- 
ing die-heads and machines, as well as automatic 
screw cutting die-heads. The Landis die is de- 
scribed in detail, and an attaching chart and dia- 
grams of clearance for the different sizes of 
die-heads are included. Complete specifications 
are given for the various sizes of threading 
machines, The book concludes with tables of 
standard threads, lag screws, and cutting speeds, 


Bullard Machine Tool Co., Bridgeport, Conn. 
Bulletin descriptive of the Bullard 18-inch con- 
tinuous chucking and turning machine, which was 
developed specifically for machining flywheels, 
but is also adapted to a wide variety of boring, 
turning, and facing operations on other work. 
In addition to giving complete specifications, this 
circular also shows tooling set-ups for machining 
Ford tractor flywheels, and illustrates by line 
drawings specimen work produced on this ma- 
chine, 


Precision & Thread Grinder Mfg, Co., Philadel- 
phia, Pa., manufacturer of the multi-graduated 
precision grinder, thread lead variators, lathe 
spacing attachments and ‘‘cold-set’’ diamond 
tools, -has issued a new handbook and catalogue 
on thread grinding. This illustrates the use of 
the multi-graduated precision grinder for produc- 


ing accurate ground threading tools, such as 
taps, dies, gages, hobs, chasers, ete. Engineering 
data relative to thread grinding is included. 


Copies will be sent upon request. 


Westinghouse Electric & Mfg. Co., East Pitts- 
burg, Pa. Supply catalogue, which is virtually 
an encyclopedia of electrical machinery and sup- 
plies, covering 13800 pages devoted to descriptive 
matter, technical data, drawings,. specifications, 
and prices. The new catalogue includes all new 
apparatus that has been developed by this com- 
pany in the last two years. The present edition 
is known as the 1923-1924.issue, and replaces all 
eatalogues heretofore issued on electrical supplies 
by the company. The catalogue also announces 
the opening of a new plant at Homewood, Pa., 
which will be engaged exclusively in the manufac- 
ture of repairs and renewal parts for Westing- 
house apparatus. 


Rockford Milling Machine Co., Rockford, I. 
Circular containing illustrations and a detailed 
description of the Sundstrand double-end lathe, 
which has been built especially for such work as 
turning axle shafts, rear axle housings, cam- 
shafts, and similar parts that can be advantage- 
ously turned at both .ends simultaneously. The 
machine is also adapted for turning short pieces, 
such as four-arm spiders, universal joint crosses, 
ete. Typical tooling lay-outs for different jobs 
are illustrated. Circular illustrating and describ- 
ing the Kvckford double-end drilling and centering 
machine, which is designed primarily for center- 
ing both ends of a shaft simultaneously, but 
which is also adapted for a wide range of work 
where it is desired to drill from opposite directions. 


Chicago Belting Co., 127 N. Green St., Chicago, 
Ill., is issuing a series of circulars dealing with 
the subject of leather belting. One of the cir- 
culars discusses the subject of brands versus 
specifications in leather belting, and points out 
how .both advantages are combined in Chicago 
pre-tested leather belts; another describes methods 
of identifying. quality in leather belting, a third 
circular discusses the material used in Ohicago 
belts; a fourth describes the testing and inspect- 
ing of leather belting at this company’s plant; a 
fifth circular is entitled ‘‘The Only Way to Save 
Money on Belting Purchases’’; and a sixth, en- 
titled ‘‘Reflections of Character,’’ contains rec- 
ommendations from various users. A folder is 
included which gives the prices of leather belting 
made by this concern. 


Gits Bros. Mfg. Co., 1940 S. Kilbourne Ave., 
Chicago, Ill. Catalogue illustrating lubricating 
devices and oil-cups suitable for practically all 
purposes in the lubrication of machinery of dif- 
ferent types. The catalogue shows an inexpen- 
sive and highly developed oiling system for appli- 
cation to practically every form of bearing used 
in machinery, providing lubrication for an average 
period of one month with but one filling of the 
oil reservoir. A large assortment of self-closing 
oil-cups, oil-hole covers, and oil gages is also 
shown, and illustrations and description of the Gits 
wired wick system for positive lubrication are 
included. Sections of bearings are shown, indi- 
eating how positive lubricating devices can be 
applied to different types of bearings, including 
those employed in machine tools and counter- 
shafts. 


Cleveland Worm & Gear Co., Cleveland, Ohio. 
Book entitled ‘‘Cleveland Worm Gear Reduction 
Units,’’ containing a complete description of the 
worm drives designed and built by this company 
for a number of different purposes. Complete 
tables of the horsepower rating of these worm- 
gear reduction units are included, and informa- ~ 
tion on the application of these drives is given. 
Special sections of the book deal with lubrication, 
lineshaft drives, formulas and data for calculat- 
ing worm-gearing, and horsepower of shafting. 
A number of useful tables are given relating to 
gear calculations, ineluding complete tables of 
pitch diameters for circular pitch gears; equiva- 
lent values of electrical, mechanical, and heat 
units; and useful factors in mechanical calcula- 
tions. The book covers 101 pages, 8 by 10% 
inches, 
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HE action of a mechanism 
ih operating at high speed 

often varies from the nor- 
mal action due either to lack of 
balance or to some other defect: 
When such a condition exists, the 
effect of improper functioning 
usually is evident, but the cause is 
frequently unknown. The princi- 
pal difficulty in detecting such 
mechanical defects has been due 
to the impracticability of observ- 
ing the action of rapidly moving 
parts. An ingenious apparatus, 
known as the Elverson oscillo- 
scope, provides a means of study- 
ing various forms of high-speed 
mechanisms under actual work- 
ing conditions, by apparently 
slowing or entirely discontinuing 
‘the movements, even though the 
parts under observation are oper- 
ating very rapidly. As this ap- 
paratus has been described previ- 


ously in the technical press, the article to follow will deal 
principally with its practical application. 


Application of an Optical-Mechanical 
Apparatus for Studying the Action 
of Rapidly Moving Parts 


By PETER DAVEY 


box. 


is produced of the slowed down or 
arrested motion in the same way 
that the “movie” projector throws 
a series of rapidly succeeding pic- 
tures on the screen, which appear 
continuous to the eye. In the 
case of the oscilloscope, however, 
the actual mechanism is examined 
and not a picture of it. In order 
to produce a sharply defined 
image, it was necessary to evolve 
a lamp giving a flash of extreme- 
ly short duration, and this has 
been achieved to such an extent 
that, when a machine running at 
high speed is viewed in the ‘“sta- 
tionary” position, it is difficult to 
imagine that it is not at rest. 
When the action of a machine 
is to be observed, the only prepa- 
ration necessary is to make a 
simple adapter to act as a coupling 
between the shaft of the machine 
and that of the oscilloscope gear- 


This gear-box, which is encircled by a special clip 


Briefly, the oscilloscope consists of an electrical inter- 
rupter which is driven direct from a shaft of the mechanism 
under examination for the purpose of synchronizing the 
flashes of a special type of lamp with the moving part, so 
that when this part is seen under the rays of the lamp, its 
motion appears to be either greatly retarded or entirely 
discontinued. In Fig. 1 the electrical interrupter is shown 
attached to the rear end of a milling machine spindle. 
If the switch plate of the electrical interrupter is in the 
“stationary position,” the lamp flashes are accurately syn- 


having provision for anchorage to prevent rotation, is 
attached to the adapter so that its primary shaft rotates 
with the shaft of the machine. Electrical connection is 
then made between the gear-box and lamp, and the case 
that contains the electrical equipment, including a storage 
battery which supplies the necessary current for operating 
the lamp. These connections are effected by plugs and 
sockets, and long leads are provided so that the case may 
be moved out of the way, and the lamp carried around 
and used to illuminate any part of the machine. When not 
in use, the lamp and gear-box fit into the case, making a 


chronized with the moving part, which is illuminated instan- 


taneously and repeatedly at the 
same point in its travel; conse- 
quently, it appears to be sta- 
tionary, because it is only il- 
luminated at the instant of 
passing this given position. If 
the observer desires to see the 
motion reproduced slowly, the 
Switch plate is turned to the 
“creeping position.” Then the 
successive lamp flashes are not 
quite in synchronism with the 
moving part, which is illumi- 
nated at points varying slight- 
ly and progressively. The re- 
sult is that the part appears to 
be moving slowly. 

The rapid succession of the 
lamp flashes causes what is 
known as “persistence of 
image” in the eye, with the re- 
sult that a continuous picture 


portable outfit. 


This article describes the practical application of 
a device known as the “Oscilloscope,” by means 
of which it is possible to observe the action of 
high-speed mechanisms under actual working 
conditions. With this device, the action of the 
mechanism, moving at high speed, may be studied 
as if it were moving very slowly or actually stand- 
ing still, This is accomplished by the use of a 
special type of electrical lamp, the flashes of which 
are synchronized with the movements of the 
revolving mechanism. If the lamp flashes illumi- 
nate the moving part repeatedly at the same point 
in its travel, it will-appear stationary, because it 
is illuminated only at the instant when it passes 
a given position. If the successive flashes of the 
lamp illuminate the moving part at points slightly 
in advance of each other, the result will be 
that the part will appear to be moving slowly. 


Given a rotary drive for the gear-box, the 


oscilloscope may be employed 
for the examination of any 
type of motion, either rotary 
or reciprocating, in cams, gears, 
chains, friction drives, slip- 
ping clutches, ete. This in- 
strument has been developed 
by Herbert Kennedy & Co., 
Ltd., 233 Broadway, New 
York. 

In addition to the “creeping” 
or “stationary” positions which 
are controlled by the gear-box 
switch, the action of a given 
part in different phases or po- 
sitions may be observed by 

_ turning the complete gear-box 
around on the shaft. A pro- 
tractor scale is mounted around 
the outer face of the box, 
from which accurate angular 
measurements of the degree 
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of alteration of the phase may be read off. Thus, for in- 
stance, the period of operation of a cam may be measured 
under actual working conditions when lag is occurring due 
to the effects of inertia. 

‘In this case; the oscilloscope is switched to the “station- 
ary” position, and the cam mechanism illuminated by the 
lamp; the gear-box is then revolved slowly by hand, and at 
the point where the follower begins to rise, the angular 
measurement on the scale is noted. The gear-box is next 
revolved further, while the cam is seen to complete its 
cycle of operations, and at the point where the follower 
finally reaches the neutral section of the cam, the an- 
gular measurement shown on the scale is again noted. 
Now by taking the difference between the two readings, the 
true period of operation of the cam is determined under 
working conditions. At any point in the cycle, linear measure- 
ments also may be taken of the lift of the follower, and 
these linear measurements plotted against the angular 
measurements, thus giving a complete graphical record of 
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Action of Lubricants 


The general subject of lubrication probably presents to 
the engineer more unexpected phenomena, when observed 
by the oscilloscope, than any other. This is explained by 
the fact that there are so many factors governing the be- 
havior of the lubricant on high-speed moving parts as, for 
instance, the grade of lubricant; the nature of the surface 
on which it flows; the angle at which it strikes the moving 
parts; the nature of the oil supply, whether drip, splash, 
or continuous jet; and the surrounding temperature condi- 
tions. If we add to these the varying forces that act on the 
lubricant, such as surface pressure, centrifugal force, and 
supply pressure, it is not surprising that slight variations of 
any of these conditions should produce a great variation in 
the efficiency of lubrication. 

Under the rays of the oscilloscope lamp it is a simple 
matter to observe exactly the formation of oil globules, their 
direction of flow, and the points from which they are thrown 


Fig. 1. Oscilloscope applied to a Milling Machine for observing Action of Milling Cutter 


the working of the cam. In some cases, curves taken in 
this way have shown astoundingly divergent results from 
the theoretical curves. 


Observation of Gearing 


Much valuable information has been gained about running 
gears, by studying the teeth meshing under actual working 
conditions in order to observe lost motion, lubrication, etc. 
A point that is often missed in this connection is.the manner 
in which the gears are mounted, and there is no doubt that 
much time has been wasted in attempting to rectify the 
cutting of gears, when in reality the trouble has been that 
their mountings were not correct. 

The oscilloscope may be successfully applied in many such 
cases, by making analyses of the vibrations around the bear- 
ing, and investigating the state of alignment when run- 
ning, as well as the twist and whip in shafts. It can easily 
be seen whether or not the lubricant is doing its proper 
work, and in many cases it has been proved that oil, though 
supplied in quantities seemingly in excess of requirements, 
has been thrown off so that there was no oil at the essential 
point, namely, the point of contact of the teeth, although 
when viewed by the naked eye it seemed that correct lubri- 
cation was being effected. These statements also apply to 
chain drives, and chains often show vibrations that throw 
much light on the question of excessive wear and noise. 


_ off the moving parts; and such observations have often led 


to improved economy in oil consumption, or by the slight 
alteration of small details, to the effecting of correct lubri- 
cation from conditions. that otherwise produced practically 
no lubrication. , 

a Studying Actions of Manufacturing Operations and 

Cutting Tools 

Certain applications of the instrument have led to con- 
siderable speeding up of production operations, especially 
on high-speed automatic machinery, where it has shown the 
effect of running the machine in excess of normal speed, and 
by a close study of the defects that develop under these 
conditions has made clear the means of overcoming them, 
and thus making it possible to raise the normal speed. In 
many manufacturing operations, it ‘is necessary either to 
run machines considerably below the maximum speed, or to 
stop them at regular intervals in order to inspect the 
progress of the work, and thus avoid the scrapping of a 
large batch of output through inability to check the setting 
of the machine while it is running. The oscilloscope pro- 
vides a means of making the work appear as if it were creep- 


_ing slowly through the machine, or else standing still at 


any particular point in the operation, and thus any fault 
developing under working conditions may be noted imme- 
diately, and it. will never be necessary to stop or slow down 
the machine until such a fault does occur. 
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Study of the exact action of a cutting tool throws much 
light on the question of poor quality work or rapidly wear- 
ing tools (see Figs. 1, 2 and 3.) The cause and extent of 
chatter may be closely examined, and the point at which 
increased rigidity is desirable, to assist in its elimination, 
can be detected. In choosing the correct shaped cutter for 
a particular grade of material, it is of great value to be able 
to ascertain the form of shaving for different cutting depths 
and feeds; by watching the cutter, each stage of the cut of 
any individual tooth can be followed, and some very inter- 
esting results have been produced by the observation of a 
series of cutters, each ground in a slightly different way. 


Determining the Periodicity of a Vibration 


In the case of vibrations, special provision is made for 
their complete analysis, as regards direction, periodicity, 
and amplitude, and to attain this it is possible to produce 
either one, two, or four flashes per revolution of the shaft, 
in either the “creeping” or “stationary” position. Under 
ordinary circumstances the moving parts are illuminated by 
one flash per revolution of the shaft driving the oscilloscope. 

Now suppose we consider a vibrating part viewed in the 
“creeping” position on one flash per revolution; we shall 
see the vibration slowed down, when it will appear as a slow 
swaying to and fro of the vibrating part. Assume that the 
vibration is occurring at shaft speed; then if we adjust the 
gear-box to cause the lamp to flash twice per revolution in 


the “creeping” position, two Views of the vibrating part will 


be seen, 180 degrees apart, and this phenomenon will appear 


_ as two images of the part periodically approaching and 


receding from each other. Similarly, four flashes per revo- 
lution, in this case, would produce a quadruple image of 
the vibrating part, but should the vibration be at twice the 
shaft speed instead of at shaft speed, the four flashes per 
revolution would produce a double image. From the fore. 
going it will be seen that by working until a double image 
is produced, and knowing the ratio of the gear-box drive 
and the number of flashes per revolution that produces it, 
the periodicity of any vibration may be accurately ascer- 
tained without any calculation whatsoever. 

As an example of a case in which it is necessary to drive 
the oscilloscope at a speed higher than that of the shaft, 
in order to find the vibration periodicity, suppose we con- 
sider a vibration occurring at eight times the: shaft speed. 
Here it will be necessary to drive the oscilloscope at four 
times the shaft speed and employ four flashes per revolution 
before a double image will be produced. 


Direction of a Vibration 


In ascertaining the direction of a vibration, the double 
image phenomenon is again employed. The simplest mode 


Fig. 2. 


Oscilloscope being used to observe the Action of a Formed 
Cutter Relieving Operation 
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Fig. 3. 


Rapidly Rotating Cutter as photographed under the Rays of 
an Oscilloscope Lamp; Time of Exposure, Three Minutes 


of procedure is to make a light center-punch or similar mark 
on the vibrating part and to note the direction of the motion 
of this mark. Suppose, for instance, we are considering 
vibration on the top of an electric motor casing. If a mark 
is placed in the center of the casing top, we shall see two 
components of the vibration, namely, the axial and the trans- 
verse, and what we shall actually see by two flashes per 
revolution in the ‘‘creeping” position, will be two images of 
the mark following each other around in the form of an 
ellipse. The longest axis of the ellipse represents the pre- 
dominant component, and the angular position of a line 
drawn through the longest axis, ‘the resultant direction of 
the vibration. 
Amplitude of a Vibration 


The third function of the double image phenomenon is 
in the determination of the amplitude of a vibration. It has 
been pointed out that two flashes per revolution in the “creep- 
ing’ position produce two images of the vibrating part, 
periodically approaching and receding from each other. 
Now suppose two flashes per revolution are employed in the 
“stationary” position; then a stationary double image of the 
vibrating part will be produced, and the distance between 
the two images will increase or decrease as the oscilloscope 
gear-box is slowly turned around on the shaft. If the dis- 
tance between the two images is measured when it is maxi- 
mum, this distance will denote the maximum amplitude of 
the vibration at the point at which the measurement is 
taken. It has been found that in most cases where the vibra- 
tion is at shaft speed, the most accurate method of obtain- 
ing maximum amplitude is by turning the box around until 
the node, or the point at which the two images exactly co- 
incide, is reached; then the box is turned through exactly 
90 degrees, and the maximum reading is obtained. 


Typical Vibration Problems 


The diagram Fig. 4 shows a typical enclosed piece of 
mechanism (containing an unbalanced shaft), as it would 
appear under the rays of the lamp, if illuminated by two 
flashes per revolution in the “stationary” position, with the 
box turned around until the maximum displacement ap- 
pears. For the sake of illustration, the vibration, as shown 
by this diagram, is of larger amplitude than would ordi- 
narily be met with in proportion to the size of the case, 
but it is intended to show exactly what is meant by a “double 
image.” It will be noted that the vibration shown here has 
a pronounced horizontal component xz and a vertical com- 
ponent y, the horizontal being of greater amplitude. 

The diagram to the right shows an enlarged view of a 
portion of the bearing boss. -A center-punch mark has been 
placed on the vertical center line just above the shaft, and 
the double image of this mark is shown at the point of maxi- 
mum horizontal amplitude, while the dotted lines show the 
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elliptical course taken by the two images of the mark as 
they follow each other around. 

Above the center-punch marks are horizontal scribed 
lines, the distance between the images of which indicate the 
amplitude of the vertical component, and similarly if vertical 
lines were scribed, the amplitude of the horizontal com- 
ponent would be seen. Now suppose that two lines A and B 
have been scribed a known distance apart, say 4 inch. Then 
if a double image appears exactly midway between the origi- 
nal positions of A and B, it shows that the amplitude of the 
vibration is exactly 4 inch, and similarly if the lines be 
scribed any known distance apart, the amplitude of the vi- 
bration may be arrived at. 

The particular example here illustrated shows a 
vibration of large amplitude, but exactly the same thing 
may be done when amplitudes are very small, by employing 
suitable means for magnification, and successful measure- 
ments may be taken by the aid of a microscope with a 
micrometer attachment. If scribed lines appear too thick 
for accurate observations under the microscope, a glass disk 
having a hair line on it may be mounted on the vibrating 
part, and measurements of a high degree of accuracy may 
be taken in this 
manner. 

Having considered 
the means of analyz- 
ing vibrations, we 
will now turn our at- 
tention to the man- 
ner in which these 
analyses may be em- 
ployed. In the first 
place, it can be de- 
termined at once if 
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box speed that will produce a true double image of the 
vibrating parts on two flashes per revolution will at once 
indicate the periodicity of the vibration, and consequently 
the shaft responsible for it. 

Another case frequently met with in which the analysis 
of periodicity is of great practical value is in connection 
with crankshaft vibrations on reciprocating engines. Here 
it is found that the periodicity is at twice crankshaft speed, 
which indicates lack of secondary balance, owing to the fact 
that connecting-rods, not being of infinite length, do not 
transmit true harmonic motion to the pistons. A serious 
vibration of this nature will show at once that the weights 
of the reciprocating parts are not correct. 

On certain machining operations where vibrations are 
causing chatter or ripple, to be able to determine the period- 
icity will often point to the cause. To take a simple ex- 
ample of an eight-tooth milling cutter, the vibration was 
found to be at eight times shaft speed; while this showed 
that the vibration was caused by a jar on every tooth, the 
appearance of the work indicated that it was the result of 
one high tooth. This was due to the fact that the effect of 
vibration occurred only when a soft spot was encountered 
in the stock. Sup- 
pose, however, that it 
was caused by one 
high tooth; then the 
analysis would show 
the vibration to be 
at shaft speed, and 
the high tooth could ~ 
be readily located 
by noting the tooth 
that was in operation 
at the time when 
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a vibration bears any 


the displacement ap- 


definite relation to 
the speed of a given 
shaft, or whether its 
frequency is deter- 
mined by the natural 
free period of the 
Vibratin’ we paltemeLe 
the latter case holds, 
then instead of see- 
ing the vibration 
aS an even swaying 
motion or completely 
arrested, according ; 
to the position in which the oscilloscope is being operated, 
the motion will seem to be following a varying rule, the 
pulsations appearing of varying amplitude and at varying 
frequency. 

Occasionally one sees the shaft speed gradually approach- 
‘ing the natural frequency of the vibrating part, and this 
makes itself apparent by the fact that the pulsations will be- 
come more and more regular, until they finally reach com- 
plete synchronism. Again, what is occasionally seen is a 
free vibration superimposed upon one synchronous with the 
shaft speed, and this gives the appearance of a “ghost” or 
phantom playing around the edge of the main vibration. 

From the phenomena described, it is possible to ascertain 
if a troublesome vibration on a certain component of a 
machine is entirely the fault of the shaft, or whether the 
component itself is not sufficiently rigid and readily takes 
up a free vibratory period. By being enabled to ascertain 
the periodicity of vibrations, means are provided whereby 
they may, in many cases, be accurately traced to their 
sources. Suppose, for instance, a machine has a number of 
shafts running at different speeds, and it has been impos- 
sible to discover the shaft that is responsible for a certain 
vibration. If the oscilloscope gear-box be coupled, in turn, 
to the different shafts, or to one of them, and through gear- 
ing given the speeds of any of the others, then the gear- 


Fig. 4. 


Diagram illustrating ‘‘Double Image’’ Appearance of a Gear-case, which is subjected 
to Considerable Vibration; Enlarged View of Bearing Boss, showing Path followed by 
Punch Mark and Appearance of Lines for determining Vertical Amplitude 


4 peared to be at a 


+) maximum. A case in 


which a high tooth 
or teeth would ap- 
pear to be causing 
trouble, but would 
defy all efforts to 
trace the tooth un- 
less the machine 
were -.in motion, 
would be in high- 
speed operations 
where the shaft of 
the machine is out of balance; and here the oscilloscope 
provides a ready means of locating the cause. 

Direction analysis gives much useful information, not only 
in arriving at the cause of vibration, but also in indicating 
the structural rigidity of the machine concerned. The fact 
that a vibration has a distinct axial tendency in its direc- 
tion, where an observation is taken over the shaft of a 
machine showing signs of lack of batance, indicates the 
presence of a dynamic couple in the shaft, its extent in- 
fluencing largely this tendency to axial direction; that is, 
assuming that the construction of the machine is not such 
as to allow excessive movement in the axial direction. 

This brings us to the point of structural rigidity, which 
is very important, since it often has to be based on a com- 
promise, where causes of vibration that cannot be overcome 
are present in the machine. In a case like this, it is 
usually desirable to cut down the vibration of the machine 
as a whole, as much as possible, but at the same time, if 
the construction is too rigid, fracture is likely to occur at 
weak points. It is therefore desirable to be able to check 
the directions at various points, in order that as evenly 
proportional a compromise as possible may be arrived at. 
It may be mentioned here that in some cases it is sur- 
prising how vibration directions alter when running 
through various critical speeds, and this alteration will 
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often show at once a lack of structural rigidity at a certain 
point. 

Amplitude analysis is probably the most valuable func- 
tion of the oscilloscope as applied to vibration problems, 
since the question foremost in the mind of the man dealing 
with them is: How much vibration is there? The opin- 
ions of people differ decidedly when it becomes a question 
of determining the amplitude of a high-speed vibration. An 
alteration made with a view to reducing the amplitude will 
often seem effective in the eyes of one man, whereas an- 
other will say that the trouble is worse than it was before 
the alteration was made. This particularly applies where 
vibrations are of very small amplitude, but if a thin line 
be scribed on the vibrating part, and the distance between 
the two images of this line, as observed under the rays of 
the oscilloscope lamp, is measured with a scaled micro- 
scope, both before and after the alteration is made, there 
is no point left for argument. 

Means of accurate amplitude measurement permit of the 
investigation of critical speeds by observing the gradually 
increasing separation of the two images of a line until a 
maximum reading is attained, and noting the shaft speed 
at this point. The double image phenomenon may also be 
utilized in measuring the extent of movement in an oscil- 
lating motion of any amplitude, and occasionally will prove 
a useful method of determining the degree of overthrow 
in a motion of this kind. Although the latter may hardly 
be classed as a vibration analysis, it will have to be handled 
in exactly the same way. 


Checking Balance of High-speed Rotors 


Having described the means of carrying out analyses and 
the separate uses to which they may be put, we will now 
consider a case in which they are employed collectively, 
namely, in the balancing of high-speed rotors. This can 
be done with the rotor actually mounted in its permanent 
bearings, and with no preparation beyond providing means 
-for driving the oscilloscope gear-box from one end of the 
shaft. The means employed is by analysis of the vibrations 
caused by the rotor around the bearings, and noting the posi- 
tion of the rotor with relation to the maximum displace- 
ment in a given direction. In carrying out this balancing 
operation, it will first be necessary to decide whether the 
vertical or the horizontal component of the vibration is to 
be considered. 

In most cases it will be found that there is no choice 
between them in the matter of convenience, and therefore 
it is obvious that readings will be simpler to take and 
probably more accurate if the direction having the greatest 
amplitude is chosen. A mark is made on the bearing, from 
which the direction of greatest amplitude is ascertained; 


then a suitable line is scribed on the bearing, the line being ~ 
_ vertical if the vibration be horizontal and vice versa. 


Let 
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Fig. 5. Diagram showing Marks used in Connection with Rotor Balancing 
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Fig. 6, 
the Oscilloscope for examining Small Parts while in Motion 


If Necessary, a Microscope may be used in Conjunction with 


us suppose it has been decided to work from horizontal 
readings; then a vertical line having been scribed on the 
outer face of the bearing cap, a mark on the stationary 
part of the machine at a point along the horizontal center 
line is made, as shown in Fig. 5, which indicates diagram- 
matically a rotor set up in its bearings ready for balancing. 
Some means are then provided for identifying various points 
on the circumference of the rotor, such as a series of num- 
bers chalked on different segments of the armature or spokes 
of a wheel, as shown in the illustration; if this is not con- 
venient, the marks may be scribed on the shaft, but in this 
case, on account of the small diameter, the marks will have 
to be spaced with considerable accuracy. 

Having made the necessary marks, the oscilloscope gear- 
box is attached to the shaft, and the rotor set in motion, the 
speed of rotation being increased, when it will be noted that 
the vibration will steadily increase in amplitude up to a 
maximum, until the “critical” speed is reached, when it will, 
on further speeding up, register a minimum reading while 
the shaft runs through its critical range, after which the 
vibration will once more increase. It should be remembered 
that for speeds below the critical range a deflection of the 
bearing in a certain direction will locate the heavy side of 
the rotor, while above the critical speed range, the deflection 
will denote the light side. The critical speed in most cases 
will be quite low, and therefore balancing will usually be 
carried out above it. As already described, the actual read- 
ing will be taken on the double image of the scribed line, 
but it is not always possible to tell from this which way the 
displacement has taken place, since we shall see two exactly 
similar lines. Now it will be necessary to reduce the num- 
ber of flashes to one per revolution, in order to ascertain the 
position the rotor has reached, and if at the same time it is 
noted whether the right- or left-hand image of the line has 
disappeared, it is shown at once which way the deflection 
has occurred. For instance, referring to Fig. 5, assume that 
the speed is above the critical range, and that the box has 
been turned around until the maximum vibratory amplitude 
is reached, aS shown on two flashes per revolution; then, if 
the switch is changed to give one flash per revolution and 
it is observed that the number 1 on the rotor has reached a 
point opposite the arrow mark on the stationary part of the 
machine, and at the same time the right-hand image of the 
line has disappeared, we know at once that the deflection has 
taken place to the left, and that consequently the light spot 
is in the vicinity of the number 1. 

Another point that has to be considered is that the maxi- 


‘mum vibratory amplitude does not correspond exactly to the 


heavy or light spot on the rotor, but there is a definite lag 
in the reaction of the bearings. When taking readings 
below the critical range, the bearing deflection will lag be- 
hind the heavy spot, but above the critical range it will 
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appear just in front of the light spot. The amount of this 
lag depends upon the speed of rotation, and its direction 
upon the direction of rotation, the amount being equal in 
either direction. Therefore, if the rotor be run first in one 
direction and then in the other, the mean position on the 
rotor between the two that correspond to maximum vibra- 
tion’ will indicate the heavy or light spot, as the case may be. 

Referring again to Fig. 5, suppose the point registering 
with the arrow is point 1 when vibration shows the maxi- 
mum amplitude, and in the opposite direction of rotation, 
point 3 registers with the arrow; then the mean between 
these two points, namely point 2, indicates the heavy or 
light spot, as the case may be. 

The broad principles underlying balancing operations with 
the oscilloscope have been dealt with in this article, but 
there are many variations from these principles that would 
require individual treatment. In all cases, however, the 
balancing can be carried out with the rotor mounted in 


position, and it is a comparatively simple operation, which . 


permits of measurements being taken at intervals indicating 
exactly when the limit that represents a good commercial 
state of balance has been reached. 


* #€ * 


ASSEMBLING A GENEVA STOP-WHEEL 
MECHANISM 


By W. OWEN 


An important factor in the smooth working of a Geneva 
stop-wheel mechanism such as described on page 724 in May 
MACHINERY, Which to the writer’s mind is far more important 
than the locating of the driving roller on its arm is the 
accurate dividing or spacing of the slots. in the driven plate 
and the positioning of these slots with respect to the cut- 
away portion of the plate. In the article referred to, it was 
assumed that a jig was not used to obtain the correct center 
distance between the two shafts. If there are many of the 
mechanisms to be made, the writer has found that a jig 
is indispensable. 

The illustration that accompanies the article in May 
MACHINERY shows the mechanism designed to operate under 
ideal conditions; that is, the plate is revolved through an 
angle of 90 degrees by a corresponding movement of the arm, 
so that when the driving roller is entering or leaving the 
slot, the center line through the slot is at right angles to the 
center line of the driving arm. This, however, though advis- 
able when possible, is by no means the condition always 
met with. The mechanism will work quite smoothly when 
the driving roller rotates through an angle of 70 degrees 
and imparts a 90-degree movement to the driven plate. An 
extremely accurate dividing head must be used in milling 
the slots in the driven plate of the mechanism. The same 
dividing head should also be used in. conjunction with a 
circular table for milling out the curved portions of the 
plate. The writer knows of no smoother working mechanism 
for an intermittent non-reversing motion than the Geneva 


stop-wheel mechanism. 
* a * 


Water power is one of Canada’s most basic and valuable 
natural resources. The capital invested in water power de- 
velopments in that country is well over one-half billion 
dollars, making it one of Canada’s greatest single industries. 
The known available water power in Canada is over 18,000,- 
000 horsepower for conditions of minimum flow, and approxi- 
mately 32,000,000 horsepower would be available for at least 
six months a year. These estimates are based on a 24-hour 
power basis. The total capacity of the water wheels and 
turbines su far installed in Canada is nearly 3,000,000 horse- 
power, or 338 horsepower per 1000 population. Canada’s 
position is second only to that of Norway in the per capita 
utilization of water power. The present development repre- 
sents an annual equivalent of nearly 27,000,000 tons of coal. 
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CASTING ALUMINUM MATCH PLATE 
PATTERNS 


By JAMES F. HINES 


The procedure followed in making double-faced metal match 
plate patterns was described on page 695 of May MACHINERY. 
Further information on the production and use of double- 
faced match plate patterns will be given in the following: 
The present article deals with the type of metal match 
plate. pattern which is cast in aluminum, and which 
has an irregular parting line. This type of match plate can 
be rammed up and finished by hand on the bench or used 
in connection with the old style squeezer machine. It can 
also be used on a modern up-to-date power jolt squeezer, by 
jolting the drag and squeezing the cope and drag together 
at the same time. In this case, the cope is lifted off by 
hand, the plate being vibrated by either a pneumatic or an 
electric vibrator. 

Until the last few years, it was generally believed that 
only certain types of patterns could be “plated’’ with good 
results. Today, by exercising proper care in making match 
plates, it is safe to say that over 90 per cent of the castings 
made in brass, iron, aluminum, malleable iron, and steel, 
weighing from one ounce to fifty pounds, can be successfully 
made from a-match plate pattern. A properly made match 
plate will produce castings that are uniform in both weight 
and size. 

Match Plates Reduce Production Costs 


In some instances, the cost of production has been lowered 
three cents per mold through the use of match plates with- 
out reducing the molder’s wages. Besides this saving, the 
number of pieces made in one mold has, in some cases, been 
increased 100 per cent, with very little increase in the size 
of the flask. For example, a manufacturer recently had a 
match plate pattern made for a coat and hat hook, which 
had been marketed by him for eighteen years. Brass gates 
with twelve pieces to a mold, in a 10- by 16-inch flask, had - 
been used in producing the mold. At present, this manufac- 
turer is producing twenty-four pieces in a flask, 12 by 16 
inches in size, by employing a match plate. 

In another case, a match plate was made up for producing 
a “pipe applier,’ an article which is sold at retail for ten 
cents. Naturally the margin of profit on this article is very 
small. In order to make the manufacture of the “pipe ap- 
plier” profitable, a match plate pattern was made up; this 
enabled the operator to mold twenty pieces at a time, as 
against twelve pieces by the method previously employed. 
The labor cost also was reduced 214 cents per mold. Such 
savings are made possible by carefully arranging the gating 
Heavy or 
strong gating is not necessary when match plate patterns 
are used; in fact, the gating can be much lighter than that . 
ordinarily used. Trouble is often experienced by the loosen- 
ing of the pattern from the runner due to hand rapping 
and continual hard use. This trouble is avoided entirely 
when match plates are employed. 

With the metal match plate type of pattern, the gates and 
runners are cast in one piece with the plate. As they are 
vibrated by air, which does not damage the plate, there is 
practically no expense for pattern upkeep. In constructing 
match plates, care should be taken to make them as nearly 
as possible 100 per cent efficient, as this costs but little 
more than to make them, say, only 50 per cent efficient. For 
example, a poorly arranged match plate may provide for 
the molding of ten pieces, whereas by a more careful 
arrangement it could be made to mold twenty pieces without 
any increase in size. 


Production Requirements Determine Type of Pattern 


The kind of match plate that should be used for any 
particular piece depends on the number of castings required. 
Match plates of the type here described are not the most 
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efficient form where large production is involved, but are 
best adapted for use in producing parts ordered in lots of, 
say, 1000 to 10,000 pieces. An order for a certain automobile 
part, now in the process of being filled by several manufac- 
turers of malleable castings, required seventy different 
match plates in order to furnish the castings on schedule 
time. This order was much too large to be handled by a 
double-faced match plate type of pattern, as this would 
have required the services of too many men. Orders of 
such magnitude require a different molding method and a 
different type of pattern. No attempt will be made here, 
however, to explain the method or patterns used in this 
case, as they have been developed along entirely different 
lines from those described in this article. 

An ordinary gate can sometimes be employed in the pro- 
duction of a match plate. This is more frequently done 
where the pieces are so small that the shrinkage does not 
affect the size of the pieces to any appreciable extent, or 
where a shrinkage of 1/16 or 1/8 inch in the size of the 
casting is allowable. The aluminum plate casting shrinks 
approximately 5/32 inch to the foot. When any shrinkage 
is objectionable, the gate pattern cannot, of course, be used 
in producing the match plate, and it becomes necessary to 
make a master pattern with sufficient allowance for the 
plate shrinkage and the final shrinkage of the parts. In 
order to produce match plates that are free from shifts and 
excessive or detrimental shrinkage at the points where the 
pattern joins the match plate, it is necessary to watch many 
details very closely. 

Casting a Match Plate 
At least two drag and two cope flasks made of metal and 


machined on each joint so as to be true and parallel should 
be available for producing aluminum match plates. These 


‘flasks should each have at least three hardened pins to 


insure accurate alignment. Hardened bushings should be 
fitted into the cope, and the mating pins in the drag should 
fit the bushings closely, so that there will be no shifting 
of the cope on the drag. The bushings and the pins should 
be so located that the four flasks (two drag and two cope 
flasks) will be interchangeable. For general purposes, a 
flask 28 by 38 inches is about the right size. The drag 
should be 6 inches deep, and the cope the same depth. Ex- 
cellent results are obtained by using Red Lock sand mixed 
with 00 Albany sand in about the proportions of two-thirds 
Red Lock sand to one-third Albany sand. Nothing but the 
best No. 12 aluminum bought in ingot form should be 
used. A perfect master plate, so far as neatness and accu- 
racy is concerned, can be obtained by this combination. All 
points of the master pattern should have a liberal draft; in 
fact, the draft should be about double the amount that the 
average patternmaker is accustomed to put on ordinary pat- 
terns. The molder who is to handle the work must have 
had a broad experience, possess a good eye, and have lots 
of patience. An assortment of odd-sized and odd-shaped 
slicks should be available for smoothing up partings, pockets 
and joints. 

The master pattern is either set up on a sand match or 
blocked up properly on a machined plate. The size of the 
flask used depends on the nature of the plate. A cope flask 
is then put over the master, and the flask rammed up with 
a green sand match, after which it is clamped up and rolled 
over. The sand bed or metal plate is next lifted off, and a 
temporary parting made. Then a drag flask is placed on 
the cope, and sand riddled on the mold through a very fine 
riddle to a depth of about an inch. Following this, another 
inch or so of sand is added, using a 1/8-inch riddle, and 
finishing with a %-inch riddle. The sand is then rammed 
hard and uniformly, after which the cope and drag are 
clamped together and rolled over. 

The false cope is next lifted off and shaken out. Then 
the final parting is made, and finished up by powdering 
heavily and brushing with a fine camel’s hair brush. It is 
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then blown off clean, after which a light coat of parting 
material is added and the cope flask put in place. The 
cope is then rammed up the same as the drag. When this 
is completed, two men carefully lift the cope off, taking 
care to draw it off evenly, while a third man vibrates the 
mold by hand, using a stick placed under the mold for this 
purpose. This stick should be about 3 inches. wide and 18 
inches long with a cleat nailed to it. If a perfect lift is not 
obtained, the mold should be shaken out and the work 
repeated. 

After a perfect mold has been obtained, the plate size is 
laid off on the drag mold. Strips of the exact thickness of 
the required plate are laid on the mold so that their outer 
sides coincide with the lines laid off on the drag mold. 
Then Sand is filled in and struck off level with the strips. 
The strips that cover the drag up to the lines that deter- 
mine the size of the plate are now removed. After this is 
done, gates are cut at each end of the plate. The pattern 
is next drawn out, and cores or chills are used to support 
the heavy sections. The cope and drag are well sprayed 
with molasses water, and éach half of the mold is thoroughly 
dried. The mold is then closed, and the cope and drag 
clamped together and poured off as soon as possible. Two 
men should pour at a time, one at each end, and the pouring 
should be done with the metal as cold as possible. The 
cooler the metal, the smoother will be the castings and the 


less the shrinkage. 
* * * 


MACHINERY EXPORTS TO THE FAR EAST 


In 1921, the United States exported $246,000,000 worth of 
industrial machinery of all classes, as compared with in- 
dustrial machinery valued at $96,000,000 in 1913. Consider- 
ing that prices were practically double in 1921, as compared 
with 1918, there was an increase of approximately 25 per 
cent in the actual volume of machines exported. Of the 
total exports in 1921, fully 26 per cent went to Asia, as 
compared with less than 7 per cent in 1913. During the 
last four years, the United States has sent $242,000,000 
worth of machinery to Asia, which is equivalent in value to 
the exports of forty years at the pre-war rate, and in volume 
to the exports of twenty years. This indicates the great 
importance of the Far Hast as a market for industrial 
machinery. The Bureau of Foreign and Domestic Commerce 
hag made a special investigation of this market, the results 
of which are covered in a report entitled “Asiatic Markets 
for Industrial Machinery,’ which has been compiled by 
W. H. Rastall, formerly a trade commissioner and now chief 
of the Industrial Machinery Division of this bureau. The 
report has recently been made available for distribution, 
and can be secured from the Superintendent of Documents, 
Washington, D.C. The price is 60 cents. The book contains 
344 pages, liberally provided with maps, charts, tables, dia- 
grams and illustrations. Those interested in the export of 
machinery will find in this report a careful study of the 
Asiatic markets and of the position of American products 


in these markets. 
* * * 


Although business in the tractor industry and farm 
machinery field is still far from normal, the improved condi- 
tions in these fields are indicated by the price advances 
that have taken place. The orders received from dealers 
during the early part of the year exceeded the estimates to 
such an extent that manufacturers have found themselves 
compelled to increase their production schedules and to come 
actively into the market for raw materials. The price ad- 
vances in the tractor and agricultural machinery field are 
justified by the increases in the prices of raw materials 
and the shortage of dependable labor, which have added to 
production costs. Farmers are in great need of new ma- 
chinery, and there has been practically no buying during the 
last two years. 
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Design of Harmonic Cams 


By C. O. RHYS 


chine have been decided upon, the timing determined, 

and the time chart prepared, the next step is to work 

out the actual sizes, throws, etc., of the cams themselves. 
In a machine that has many cam-actuated motions, it fre- 
quently becomes a long and tedious process to lay out the 
cams so as to have them meet the required conditions. 
They must be kept within the available space, the angle 
of climb must be kept within the proper limits, under-cut 
must be avoided in machining the cam tracks, and the 
throws must be calculated for each cam while passing 
through the angle of turn provided for by the time chart. 
The accompanying table of formulas has been found by 


W asin the motions of a cam-operated automatic ma- 


TABLE OF FORMULAS FOR LAYING OUT HARMONIC CAMS 


(Angles are in Degrees; Distances in Inches) 


Substituting these values in the formula, we have: 


3 180 H 
R= — \ ———_———-— }-++ 1— 1] = 2.45 inches 
4 75 X 0.5774 


If the cam-roll is taken to be 1 inch in diameter and the 
cam track is not to approach nearer than 3g inch to the 
periphery, then by adding together the known values, the 
diameter of the cam can be quickly determined. Thus: 

2.45 = radius of base circle; 

1.50 = throw of cam; 

0.50 = radius of cam-roll; 

0.375 = thickness of metal beyond cam track; 


4.825 —radius of cam. 
Then the cam diameter is 9.65 inches. 
If the radius of the base circle were 


degrees. 


increased slightly to obtain even: figures, the 
climb angle would be slightly less abrupt than 


the camshaft constantly increases...... 


| Symbol Description Formula ° 
the specified 30 degrees. If we wish to check 
: e : up this climb angie by laying it out, we must 
a Angle of action of cam aa first find the point in the cam track where the 
b |Angle corresponding to maximum steep- maximum steepness occurs. This corresponds 
ness; of cami etrack..5., « <:.js.-)0 aden een neers 180 to a point onthe cam tearenee which rhe 
| : , 90¢ radius of the circle generating the harmonic 
c Maximunisanzlevotechmb: 4... ose 1. 3S curve has passed through a certain angular 
aVR(R-+t) turn, the magnitude of which is given in the 
| gq  |Angle turned through by r corresponding a table as 
to maximum steepness of cam track.... Cost oe me 
a, |Value of a when the distance of every ra ee R+r 
successive point on the cam track from ID | = 


Substituting known numerical values in this 


outer end 


Cc 


the writer and by many designers and draftsmen of his 
acquaintance, to facilitate the work of laying out cams to 
a considerable extent. All the factors mentioned can be 
rapidly and accurately calculated before a line need be 
drawn, slide-rule results being more than sufficiently accu- 
rate. Probably one or two examples will show the use 
of the table better than the most elaborate explanation. 

Suppose a cam is to be designed that will make a throw 
of 14% inches while the camshaft is turning through an 
angle of 75 degrees. Suppose further that the angle of 
climb is not to exceed 30 degrees. Referring to the illus- 
tration Fig. 1, it is evident that if the radius R of the base 
circle can be calculated, and if the size of the cam-roll is 
known, the other dimensions of the cam may readily be 
determined. 

From the table the formula for R is found to be 


a ae 


From the given conditions, r = one-half the cam throw, or 
% inch; a=75 degrees, and c—the angle of climb, or 30 


R—r (180 + a)? 


r |Half-throw of cam, or radius of cam-| formula,” 
curve generating circle 0.75 
oe Travel or throw of cam Cos d = ————— d= 76.5 degrees, nearly 
/7 180 2.45 + 0.75 
lege Fe Radius of base circle of cam curve...... an ( ) ae 1-1] This angle, as the table of formulas shows, 
a tan c corresponds to the angle b turned through by 
co |Radius of curvature of cam curve at (R + t)? the cam Pprteers ont. 
i SR Mevsa ACRE LS eRe > ad. ' 
Inner: end {25 sax. cuore ee erecet teers R+t+r (180 +a)? ae MTA cs 
CG, |Radius of curvature of cam curve at R* 180 180 


from the point where the throw begins. 
We can now examine the cam curve to see 
whether it is free from under-cut. Under-cut 
will not occur provided the radius of curvature of the cam 
curve is more than the radius of the cam-roll. The points 
of least radius of curvature of the cam track are the two 
ends, so that if these be great enough, the rest of the cam 
curve will not give trouble. The radii of curvature at the 
ends can be found by applying the formulas for C and (,, 
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given in the table. Thus: 
(2.45 +. 1.5)? 
C= = 1.89 inches 
2.45 + 1.5 + 0.75 (180 + 75)? 
2.45? 
= = — 3.21 inches 


2.45 — 0.75 (180 ~ 75)? 

Both these values are more than 0.5 inch, the radius of 
the cam-roll, so that the cam track will not be under-cut. 
The minus sign for value (C, simply means that the center of 
curvature is outside of the cam track, which would naturally 
be true for one center when the track has the shape of a 
reverse curve. 

In some cams, where the angle of action is large, every 
successive point on the cam track is farther removed from 
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the center of the shaft, as shown in Fig. 2. The least angle 
of action, which is necessary for this condition, can be found 
by the formula for a, given in the table. Applying this 
' formula to the cam under consideration, 


| 0.75 
a, = 180. | ——- = 100 degrees 
2.45 
That is, if the angle of action had been equal to, or more 
than, 100 degrees (other dimensions being the same), the 
track would have been of the character shown in Fig. 2, 
with its curvature constantly going away from the shaft 
center. In cases of this kind, C, may be very large, and the 
question of possible under-cut then depends upon the value 
of C only. 


Limitations in Available Space 


Now suppose that questions of available space had pro- 
hibited the use of a cam as large as 9.65 inches in diameter 
and that the maximum outside diameter could not exceed 
8.50 inches. This would mean that radius R would have 
to be reduced by half the difference between 9.65 and 8.50 


inches, or 0.575 inch. Then the angle of climb of the cam- 


would be given by the formula for c, R being 2.45 — 0.575, 
er 1.875 inches. 
S05 
Tan ¢ => ————_——_ 
15 -y 1876 <3.375 
and 
c= 35 degrees 30 minutes 


This is by no means a severe angle for ordinary work. 
We must now find the least radius of curvature for this 
cam curve, which is 
3.3197 


CS = 1.48 inches 


3.375 - 0.75 (180 = 75)? 
This is still a good deal in excess of the 0.5 inch radius of 

the cam-roll, so that there will be no under-cut of the cam 

track. 

Conditions Causing Under-cut 


Under-cut is usually caused by the combination of a small 
angle of action, a high climb angle, and a large-diameter 
cam-roll. For instance, if we take an angle of action of 
60 degrees, a climb angle of 45 degrees, and a cam-roll of 2 
inches diameter (relatively large for a 14-inch throw) we 


find that 
180 3 
) +1—1-|—1.62 inches 


realy 


60 tan 45 
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Fig. 1. Diagram for laying out Harmonic Cams 


MACHINERY 


935 


POINT WHERE 
STEEPEST PART 
Or CURVE 
occurs 
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Fig. 2. Character of Curve when Angle of Action is Large 


and 
EI ae 
0 = ——______—_——- = 0.985 inch 

3.12 + 0.75 (180 =~ 60)? 

The value of C then is less than the radius of the cam- 
roll, a condition that will, as previously stated, cause 
under-cut. 4 

The foregoing examples, together with the table of for- 
mulas and their application, will probably be sufficient to 
show how the cam elements, for a given set of conditions, 
can be arrived at accurately without having to spend a 
considerable amount of time in laying out cam curves. 


* * * 


ARC WELDING IN THE FOUNDRY 


One of the most recent applications of arc welding in 
foundry practice is in the repairing of worn flasks, according 
to a statement made by A. M. Candy of the Westinghouse 
Electric & Mfg. Co. The operation is said to have been very 
successful and to result in marked savings. When the hole 
in the upper malleable iron lug of a flask wears to such a 
large diameter that the pin in the other half of the flask 
will not fit it sufficiently tight to hold the parts in align- 
ment, the hole can be reamed out to a diameter of about 
4 inch larger than that required for the pin, and then 
completely filled by the use of the metallic electrode arc- 
welding process. A new hole is then drilled through the 
built-up metal. The object of having the filled hole 4% inch 
in diameter larger than the size ultimately required is to 
prevent difficulty in drilling the hole. There will be a 
layer of very hard, chilled, high-carbon cast steel about 1/16 
inch thick in the region where the deposited metal unites 
with the casting. This metal will not affect the drilling 
if the filled hole is made 44 inch larger than the final drilled 
hole. The cost per hole, for welding, is stated to be from 
6 to 7 cents. 

* a * 


An automatic furnace for hardening rock drills, working 
on the principle that steel becomes demagnetized at its 
critical temperature when it is ready to be quenched, has 
been developed in South Africa. It is stated that the tool, 
when it has reached the required temperature, disconnects 
an electrical circuit so that it is automatically pulled from 
the furnace, operating a bell as it is withdrawn and thereby 
giving notice to the hardener that the tool is ready for 
guenching. It is claimed that uniform results are obtained 
with this furnace, and that tools can be hardened at the rate 
of from 150 to 200 per hour. 
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Making Steel Molds 
by Hobbing 
Process of Sinking Duplicate Impressions in 


Mold Dies by the Use of Hobs in Con- 


junction with Enormous Hydraulic Pressure 


from bakelite, hard rubber, and various compositions for 

the electrical and numerous other industries, the making 
of the molds is a very important feature. As steel molds 
are the most durable and satisfactory, they are being used 
chiefly at the present time, although some molds are made 
of cast iron or soft metal, depending upon the material to 
be molded and the class of service for which they are to be 
used. This article is confined to the making of steel molds. 
Incidentally, a mold, as the term is here used, consists of 
an upper die and a lower die for forming a complete cavity 
into which the given product can be molded. It is evident, 
therefore, that the function of these upper and lower dies 
is similar to that of the cope and drag in ordinary foundry 
work, except that they are made of steel and are used for 
relatively small parts. 

As these molded products often are required in large 
quantities, a multiple process of molding is commonly em- 
ployed, whereby a number of duplicate parts are molded at 
the same time. In connection with this method, several 
molds are required, which has been an important factor in 
developing methods of producing duplicate molds cheaply 
and accurately. 


I: the manufacture of molded products, such as are made 


General Methods of Making Molds and Principle of 
Hobbing Process 

There are three general methods of producing the dies for 
forming molds: One is by machining; another is by a 
so-called “hobbing” process; and a third method is by com- 
bining the machining and hobbing processes. The machin- 
ing method is unsatisfactory, particularly when the impres- 
sion in the die is of complex or intricate form and must be 
duplicated in several molds, because duplication is practi- 
cally impossible, and the work requires not only a high de- 
gree of skill but also considerable time. For this reason, 
the machining method, generally speaking, is impracticable, 
although it might be employed for making very simple dies, 
especially if it is not necessary to produce these in dupli- 
cate. 

The hobbing process has long been employed for making 
dies such as are used in producing coins, medals, and various 
products of the silversmithing and jewelry trades. This 
method is designated as hobbing, because a “hob” or “force” 
is used, which is in the form of a punch and has a shape 
corresponding to the impression required in the die. In 
other words, the hob, at its formed end, is a duplicate in 
hardened tool steel, of the part to be molded in the hobbed 
die. While this hob must be made accurately and be given 
a fine finish, it is, of course, much easier to produce than 
would be a cavity or impression of corresponding shape. 
Furthermore, after the hob is made, it can be used to ad- 
vantage in reproducing duplicate impressions in a number 


_N. J. The hob used 


of different dies. 


The hob is hardened so that it will with- 
stand the extremely high pressures employed in connection 
with the production of dies by this method. 

In a general way, the method consists in forcing the hob 
into the unheated die blank by means of hydraulic power so 
that the shape of the hob is reproduced in the die impres- 


sion. As this method is ordinarily employed, however, con- 
siderable difficulty is frequently experienced on account of 
the hardening of the die as the hob is forced into it. To 
overcome this, it is customary to force the hob part way in 
and then anneal the die. In some cases, the annealing must 
be repeated quite a number of times before it is possible 
to finish the impression. This repeated annealing requires 
considerable time, and is not conducive to the best results, 
because wherever the hobbing is discontinued for anneal- 
ing, a slight wave or ridge is left in the impression. 


Improved Method of Hobbing Mold Dies 


An improved method of producing dies has been de- 
veloped by the Burroughs Co., 246 N. Tenth St., Newark, 
in connection with this method is 
similar to the type ordinarily employed, but the pressure 
is exerted against the die being formed in such a way that 
die impressions requiring several annealings by the old 
method are finished in ‘‘one push,” or by a continuous opera- 
tion. Special hydraulic presses are used for this work, in 
order to secure a gradual application of the high pressures 
required. One of these presses is shown at work in the 
heading illustration. As will be seen, it has a rodless 
frame formed of one solid casting. The press is operated 
by a duplex type of pump having two plungers on the low- 
pressure side and two plungers on the high-pressure’ side. 
The low-pressure side is used in making ordinary adjust- 
ments, and the high-pressure side is employed for the hobbing 
operation. 

If the die to be made is a simple form and the impression 
is easy to produce, the hob is forced into the die blank 
without confining the blank, which is allowed to spread 
laterally as the hob descends. The impression thus formed 
is slightly larger than the hob, but for many classes of 
work this difference in size is negligible. The die blank 
which has been bulged outward is machined afterward to 
whatever external width may be required. 
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Fig. 1. 


When an impression must be an accurate reproduction of 

the hob, the equipment includes a heavy “chase ring,’ hav- 
ing a hole in the center in which the die blank is confined 
while the hob is forming the impression. This central hole 
is in a hardened tool-steel bushing which fits into the main 
body of the chase ring. The latter is made of pack-hardened 
machine steel, and it is heavy enough to prevent any lateral 
spreading of the die blank as the pressure is applied. On 
‘one side of the die to be formed there is the hob, and on 
the other side a hardened plug of cylindrical form; the die 
blank is between these parts and within the central hole 
of the chase ring. As the pressure is gradually applied, 
the metal of the die blank flows slowly over the hob end, 
so that the shape of the latter is accurately reproduced in 
the die impression. 


The Hob and its Relation to the Die Blank 


It is evident from the foregoing that the making of these 
dies or mold sections requires (1) a hob or force shaped to 
fit the required impression; (2) a die blank of suitable size 
and shape; and (3) hydraulic press equipment capable of 
exerting the extremely high pressure required for forming 
the impression in the die. 

The hob itself is made from high-carbon tool steel, and 
accuracy of form combined with a very smooth finish are 
essential. (See Figs. 


1 and 2.) In many 
cases the hob-also re- 
quires engraving 


either to form letter- 
ing or possibly an 
ornamental design. 
The hob must be 
without under-cuts, 
and a certain amount 
of draft or taper is 
essential, about 1 
degree being consid- 
ered the minimum. 
After the hob is ma- 
chined and polished, 
it is made glass-hard, 
iced brine sometimes 
‘being used to obtain 
the greatest degree 
of hardness. The 
importance of a fine Fig. 2. 


Additional Examples of Hobs and Corresponding Dies 


Typical Hobs, and Dies which have been formed by them under a Hydraulic Press 


finish is illustrated by the fact that slight scratches would 
be reproduced in the die impression, and even a piece of 
lint between the hob and die would leave an imprint. After 
hardening, the general practice is to draw the temper very 
slightly by immersing the hob in boiling water. 

The difficulties encountered in hobbing die impressions 
depend in a general way upon the relation between the form 
and the depth of the impression. For instance, a die having 
a comparatively shallow impression of simple shape, can 
be made readily and may not require much experience, but 
if the impression is deep in proportion to its size, and par- 
ticularly if there are fine edges or designs which must be 
an accurate reproduction of the hob, there are a number of 
important points to consider, as outlined in the following: 
Aside from the exacting and skillful work of making the 
hob, much depends upon the shape of the die blank, assum- 
ing that the impression is not a simple one to reproduce. 
Sometimes a plain cylindrical die blank having flat ends 
may be used, whereas other blanks are given a slightly 
conical shape on the impression side in order to supply metal 
where it will be needed as the hob is forced into the blank. 
Still other blanks are machined to form the impression 
partially, and in some cases the machining is done on the 
side opposite the impression to allow the metal to flow to 
the best advantage. Hach die represents a separate problem, 
because the _ exact 
method of producing 
it depends upon the 
shape of the impres- 
sion and its depth, 
and the best form 
of blank to be used 
in a given case often 
must be determined 
experimentally. 


General Procedure in 
Hobbing a Die 


After the hob has 
been made and is 
hardened, and the 
shape of the blank 
has been determined, 
the actual making 
of one or more dies 
is a short operation. 
If the die is of a 
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type requiring the use of a chase ring, this ring, together 
with the hob and die blank, is placed between the ram and 
the press anvil; a hardened steel plunger is also placed on 
the side of the die blank opposite the hob. The die blanks 
are made either of low carbon steel or of high-grade wrought 
iron, it being essential to use metal having good flowing 
qualities. The steel is annealed thoroughly before it is 
used to remove any hard spots and reduce the pressure re- 
quired for hobbing. Although well annealed tool steel can 
be hobbed, its flowing quality is relatively poor, so that 
the hobbing of deep impressions is particularly difficult. 

The press is controlled by two handwheels (see the head- 
ing illustration) which operate valves, thus regulating the 
flow of liquid from the pump, and consequently the action 
of the press ram. As soon as the ram encounters the high 
resistance due to the hobbing operation, the suction valves 
of the low-pressure pump are lifted automatically from their 
seats and the high-pressure side comes into action. The 
ram then ascends very slowly, although ‘a die impression 
may be finished within one or two minutes, the time de- 
pending, of course, upon the depth of the impression. As 
the hob sinks into the die blank, the operator watches the 
pressure gage. The pressure ordinarily rises to the maxi- 
mum required for a particular die, and then remains nearly 
stationary as the hob continues to sink into the impression. 
This continuation of the hobbing operation at practically 
the same pressure indicates that the work is proceeding 
satisfactorily and that the metal is flowing up around the 
hob. As soon as the latter reaches the required depth, the 
pressure immediately rises, which shows that the operation 
is completed. 

The pressures required ordinarily range from 50 to 200 
tons per square inch of die impression. The pressure not 
only varies for steels of different composition, but also 
depends upon the method of hobbing. For instance, if the 
die blank is confined by a chase ring, the pressure may be 
double that required for hobbing an wnconfined blank. In 
some plants where only small dies or molds are used, a 
press of 150 tons’ capacity meets the requirements, whereas 
in others, a press capable of exerting a pressure of 1000 or 
possibly 5000 tons may be necessary. 

After a die has been hobbed in the manner described, the 
impression has a fine finish and clean-cut edges, because the 
smoothness of the hob is imparted to the die and the density 
of the metal is increased as the result of the enormous 
pressure. After the hobbing operation, the upper surface 
of the die, which is irregular owing to the unequal flow of 
metal, is machined to whatever shape may be required for 
matching the opposite die section. The die is then pack- 
hardened to a depth of about 1/32 inch ordinarily, and the 
temper may also be drawn, although this depends upon the 
class of service for which the dies are intended. The final 
operation is that of polishing the surfaces of the impres- 
sion, to restore whatever luster may have been lost as the 
result of heat-treatment. 


Examples of Hobs and Dies 


In Figs. 1 and 2 a number of typical hobs are illustrated, 
and beneath these hobs are shown the corresponding dies. 
The two dies at the left of Fig. 1 are for molding knurled 
knobs. If these dies were made by machining, the usual 
procedure would be to make a knurled ring and a separate 
baseplate, thus forming a two-piece die. It is essential in 
this case to have a slight chamfer on the outer edge of the 
knob, and the difficulty of providing for this if the die 
were machined, is apparent. In fact, it would be imprac- 
ticable, and the usual method would be to form the chamfer 
on the molded product by a separate machining. operation. 
It will be noted, however, that this chamfer may be formed 
readily by the hobbing process, as it is only necessary to 
chamfer the end of the hob the amount desired. Another 
disadvantage of the two-piece mold is that a slight fin is 
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likely to form at the joint between the two sections, espe- 
cially after the die has been used, and this fin interferes 
with the ejection of the molded part and causes breakage 
at the corners. 

The die shown in the central position, Fig. 1, also illus- 
trates an advantage of hobbing. In this case, the bottom 
surface of the impression has a circular form, but each end 
of the slot terminates in vertical sides, consequently, it 
would be difficult to machine this impression. When the 
hob is used, it is simply cut away on each side, as shown, 
in order to form these vertical surfaces. 3 

The next example in Fig. 1 illustrates a hob and die of 
fluted shape having lettering which is required on the 
molded product. The die at the extreme right has three 
equally spaced projections extending a short distance up 
from the bottom. Because of these projections, if this die 
were machined, it would be necessary to bore down as far 
as these small lugs, and then leave enough metal to form 
the lugs by milling in conjunction with hand work. When 
a hob is used, three notches are cut at the end of the hob, 
and projections of corresponding shape are formed in the die 
accurately and in the same relative position in different dies. 

Referring now to Fig. 2, the die at the left has a letter 
in the center and a knurled bottom surface. The clean-cut 
and smoothly finished impression obtained from the hob is 
apparent from the illustration. The larger die shown in 
the center is for making a graduated dial of the type used 
for radio apparatus. In making the hob, the letters and 
figures. are sunk into the end by an ordinary engraving 
machine, and the beveled edge is graduated by sinking lines 
or impressions of the right size and location. The die ob- 
tained from this simple form of hob, has, of course, raised 
lines, figures and letters, and the difficulty involved in mak- 
ing such a die by machining the surfaces to form these 
raised lines, figures, and letters is apparent to anyone at all 
familiar with machining processes. The die at the extreme 
right of this illustration is another example of the type 
used for molding knurled knobs. These few examples, 
which are typical, illustrate not only some of the advantages 
of hobbing, but also to some extent the variety of dies 
formed by this process, which, aS may readily be seen, is 
capable of wide application. 

The hob cost per die varies according to the number of 
duplicate dies to be made and the intricacy of the design. 
Frequently one hob can be used for making all the dies of 
one design that are required, and when the number is quite 
large, the hob cost per die is relatively low, especially as 
compared with machining, and the quality of the work is 
superior both as regards finish and accuracy. 


* * * 


FURNACE THAT SHOWS WHEN CORRECT HARD- 
ENING HEAT HAS BEEN REACHED 


An electric furnace, known as the Wild-Barfield furnace, 
marketed by the Automatic Electric Furnaces, Ltd., 175 Far- 
ringdon Road, London, England, has been developed for the 
purpose of definitely indicating when the steel heated in the 
furnace has reached the temperature at which it loses its 
magnetic properties, so that quenching and consequent hard- 
ening may take effect at the right moment. 

A coil of wire is wound around a form that constitutes 
the walls of the furnace. This wire is heated by its resist- 
ance to the passage of an electric current. Around the 
heating wire coil is placed another coil which is connected to 
some form of galvanometer. The passage of the current 
through the heating coil induces a current in the external 
coil which is modified by the magnetic action of the iron or 
steel in the furnace. When the steel in the furnace has en- 
tirely lost its magnetism, the deflection of the galvanometer 
ceases, and this indicates that the temperature has been 
reached at which the steel should be removed and quenched. 
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Straddle-milling the Yokes and face-milling the Spring Pads of Automobile Axles 


Manufacture of Automobile Front Axles 


Machining Operations on Axle Forgings, Steering Knuckles, and Steering Arms 


By EDWARD K. HAMMOND 


HIS article describes the manufacturing procedure 

followed in making front axles for both passenger 

automobiles and motor trucks, and gives’ simi- 
lar information relating to the machining of steering 
knuckles and arms, which may properly be regarded as part 
of the front axle equipment. The practice described is that of 
the Eaton Axle Plant of the Eaton Axle & Spring Co., Cleve- 
land, Ohio. The forgings are made of molybdenum steel, 
and are double heat-treated, in accordance with S.A.E. 
specifications. 

All forgings receive a searching visual inspection and are 
ground to reveal any 
structural defects or 
cracks at those 
points where the 
service is expected to 
be exceptionally se- 
vere. This grinding 
operation, of course, 
simply removes the 
outer scale. The 
front axle forging, 
for example, is 
ground on the sur- 
faces along the yokes 
at each end, which 
immediately brings 
to notice any defects 
that may be present 
in the steel or have 
been caused by the 
forging. 

The first step in 
machining the front 
axle forgings con- 
sists of  straddle- 


milling the surfaces Fig. 2. 


Spot-facing the Under Side of the Spring Bolt-holes 


A, Fig. 3, at the yoke ends of the axles, and milling the 
spring pad surfaces B. The forgings are set up on a Bea- 
man & Smith special milling machine in the manner illus- 
trated in Fig. 1. Hight inserted-tooth milling cutters are 
used for the straddle-milling operation, and two solid side- 
milling cutters are used for the spring pad surfaces. The 
axles are laid flat in the milling fixture, which has provision 
for adjusting the position of the work relative to the cutter. 
The fixture is equipped with substantial hinged clamps to 
give rigid support in back of the spring pads and other 
clamps at each end near the yokes. By the arrangement 
shown, the axles 
are positively held 
against the thrust of 
the milling cutters. 
The axle forgings 
are next drilled. This 
work is performed on 
a svecial Foote-Burt 
drilling machine hav- 
ing four spindles, two 
of which carry five- 
spindle auxiliary 
heads for drilling 
the holes C, Fig. 3, 
in the spring pads; 
the other two spin- 
dles are used for 
drilling the king-pin 
holes D, one at each 
end of the forging. 
All the drills oper- 
ate together. The 
machine is equipped 
with an air-operated 
work-holding fixture © 
consisting of a pair 
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of sliding V-blocks which engage the ends of the forgings. 
This arrangement enables the axles to be rapidly put in 
place and securely held during the drilling operations. 


Reaming and Counterboring Operations on the Axles 


The remaining machine work required to complete the 
axles consists of reaming the king-pin holes and counter- 
boring the spring-pad holes from the under side. The ream- 
ing of the king-pin holes is done in a lathe, with the axle 
supported at the yoke end by a chain hook and a hoist. 
With this arrangement it is a comparatively easy matter 
for the operator to swing the work so as to advance it to 
the reamer. After reaming in the lathe, the holes are finish- 
reamed with a line reamer by hand. : 

The machine used for counterboring the spring-pad holes 
is a Moline “Hole Hog.’ The axle is supported on the 
table of this machine by T-irons in the manner illustrated 
in Fig. 2. Two piloted counterbores operate simultaneously 
on the holes at one side of each pad. The shanks of these 
counterbores are of reduced diameter so as to clear the 
T-section of the axle. The operation is simply one of spot- 
facing the surfaces for bolt-heads, and after the holes on 
one side of the web have been machined the position of the 
axle is changed for spot-facing the holes on the opposite side. 


First Operations on Steering Knuckles 


After the heat-treatment and preliminary inspection of 
the steering knuckle forgings, the work is delivered to a 
single-spindle Foote-Burt drilling machine where the king- 
pin hole F, Fig. 4, is drilled and reamed. 

The forgings are next centered relative to the shank H, 
with the set-up illustrated in Fig. 7. The machine used is 
a duplex centering machine of Cadillac design. The steer- 
ing knuckle is held in a fixture that contains a pilot at the 
rear for locating the work from the previously drilled king- 
pin hole. The shank of the forging is firmly clamped be- 
tween two V-shaped jaws that are moved toward each other 
by a screw with opposite-hand threads, which is operated by 
the handwheel at the front of the machine. The spindles 
carrying the centering tools are advanced by hand by means 
of the two levers shown. 

The turning of the shank of these forgings is done in a 
“Lo-swing” lathe, specially tooled. The tooling arrangement 
provides for turning the three straight diameters on the 
shank H, Fig. 4, as well as the tapered surface. A rear 
view of this lathe with its equipment, showing a forging 
mounted between centers, is shown in Fig. 5. The special 
turning attachment with which the lathe is equipped for 
this work enables all the surfaces of the shank to be turned 
during one traverse of the carriage. 

The next operation in the sequence consists of rough-spot- 
facing both ends of the hole F, Fig. 4. This work is per- 
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Fig. 4, Detail Views of an Automobile Steering Knuckle 


formed on a single-spindle Foote-Burt drilling machine, and 
the forging is located by a pilot fitting into the drilled king- 
pin hole. The spot-facing tools used in this operation are 
of the piloted type. 

The Foote-Burt single-spindle drilling machine on which 


the steering-arm hole L, Fig. 4, is drilled, is illustrated in 


Fig. 6. The fixture in which these forgings are located 
during the drilling operation contains pilots which enter 
the king-pin hole, and V-blocks which engage the shank. 
To compensate for variations in the form of the forgings, 
these V-blocks are operated by equalizing levers, as are 
also the pilots, which permits the work to be located, regard- 
less of its irregularities, so that the steering-arm hole will 
be at right angles to the center line of the king-pin hole. 

After drilling the steering-arm hole, the same type of 
fixture and the same type of machine are used in drilling 
and reaming the draw-key hole J, Fig. 4. Both the holes L 
and J are then spot-faced. During these operations the work 
is located by pilots which enter the king-pin hole, and is 
secured by straps which clamp the forging and hold it 
securely in a V-block. The tapered steering-arm hole L is 
then reamed on a Foote-Burt drilling machine. Two opera- 
tions—roughing and finishing—are performed, in both of 
which special Skelton reamers are used. The roughing 
operation is shown in Fig. 8, where it will 
be seen that the special reamer used has 
straight cutting edges, whereas the type of 
tool used in the finish-reaming operation 
(see Fig. 9) has helical blades which take 
a very fine shaving cut and insure a good 
finish. In this jig also a pilot is employed 
to locate the forging correctly relative to 
the tools. 

Milling, Spot-facing, Thread-milling, and 

Grinding 

After the steering-arm hole has been 
finished, the forgings are transferred to a 
No. 3 Cincinnati milling machine equipped 
with a 21-inch cutter for milling the slot K, 
: Fig. 4. This slot is for the accommodation 
of a lock-pin. A keyway is then broached 
in the steering-arm hole L, using a Lapointe 
broaching machine and standard broaching 
equipment. 
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Fig. 5. Turning the Shank of the Ste 


From Fig. 4 it 
will be seen that the 
distance from the 
counterbored surface 
surrounding the 
king-pin hole to the 
opposite end of this 
hole has a tolerance 
of 0.005 inch. To es- 
‘tablish this dimen- 
sion, a finishing op- 
eration on the previ- 
ously counterbored 
hole and on the sur- 
face surrounding the 
hole at the opposite 
end is performed. 
The work consists 
of finish-spot-facing 
and finish-counter- 
boring, and is done 
on a Warner & 


Fig, 8, Rough-reaming the Arm 
the Knuckles 
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Fig. 9, Finish-reaming the Arm Hole in 
the Knuckles 


Fig, 10, 
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Set-up for drilling the Arm Hole in 
the Knuckles 
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Swasey hand screw 
machine. After this 
operation has been 
completed, a flat M 
is milled on _ the 
shank near the end 
which is later to be 
threaded. This slab- 
bing is done on a 
No. 2 Cincinnati 
milling machine with 
the work piloted in 
the king-pin hole and 
the shaft H secured 
in V-blocks. The pur- 
pose of the flat is to 
afford the necessary 
bearing surface for 
a lock washer. Two 
cotter-pin holes are 
next drilled in the 
end of the work. 


Set-up for drilling the Steering 
Arm 
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The forgings are now ready to have the threads cut in the 
ends. This is done on a Lees-Bradner thread milling 
machine. The threaded end is next faced off in a Reed speed 
lathe and the work is recentered, preparatory to grinding the 
shank. During the recentering operation the work is lo- 
cated in a steadyrest which holds the shank by the large 
diameter. The final operation is that of grinding the two 
straight diameters of the shank, and for this purpose a 
Norton cylindrical grinding machine and wheel are employed. 


Machining Automobile Steering Arms 


The steering arm that is assembled to the steering-wheel 
end of the axle is of the design shown in Fig. 11, and has 
an extension 7 to which the drag-link forging is attached. 
The drag link connects the steering arm with the steering- 
wheel shaft by means of a bolt passing through hole P. 
The opposite-hand arm has no such extension; it inclines 
at an opposite angle, but otherwise is of the same appear- 
ance as that shown in Fig. 11. 

After the preliminary heat-treating and grinding to dis- 
close structural defects of the forging, the first machining 
operation is performed with the drilling machine set-up 
shown in Fig. 10. The forgings are held in a “pump handle” 
type of jig attached to the table of a Foote-Burt vertical- 
spindle drilling machine while drilling holes O, Fig. 11, 
and also hole P (in the case of the drag-link type of steer- 
ing arm). The pump-handle jig is a convenient means of 
clamping the work for operations of this kind, it being 
merely necessary to push down on the long handle shown 
projecting from the front of the jig to raise a spring- 
actuated clamping member and release the work. In re- 
loading, a forging is slipped into place while the handle is 
down, after which the spring clamp is forced down on the 
work by raising the handle. Various methods of locating 
are used on jigs of this type, but on such pieces as steering- 
arm forgings it-is convenient to use bell-mouthed bushings 
that embrace the boss in which the hole is to be drilled. 

The spot-facing operation for holes O and P is performed 
by a battery of two-spindle Barnes drilling machines. One 
of these machines is illustrated in Fig. 12 with two fixtures 
on the table of the machine, one of which shows the work 
in place and the other unloaded. These holes, it will be 
noted, are tapered so that in locating by means of a pilot, 
it is necessary to use a different pilot arrangement for each 
side of the boss. This is a very simple matter where the 
-job consists of spot-facing that surface of the boss which 
is at the small end of the hole (in which case the work is 
simply slipped over the tapered pilot), but when the opposite 
side is being machined and the forging is reversed in posi- 
tion, a special arrangement is necessary. To locate the 
work in this position, the tapered pilot is dropped into the 
hole, this pilot or pin having a shank which enters a hole 
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Fig. 11. Steering Arm of the Type used on the Steering-wheel 
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Two-spindle Machine and Fixtures for spot-facing Holes 
in Steering Arms 


Fig. 12, 


in the work-holding fixture. In both cases the pilot which 
enters the hole is of such a length that it leaves exactly 
the necessary space between it and the end of the facing 
tool pilot to establish the correct depth of cut. 

The drilling and spot-facing operations on the holes 0 
and P, Fig. 11, having been finished, the forgings are set 
up on a Warner & Swasey turret lathe which is equipped 
with a pot chuck for holding the steering arm while the 
surface Q is being taper-turned and the end threaded. For 
cutting the 54-18 U. S. F. thread on the work, a Geometrie 
die-head is used on the turret lathe. The final machin- 
ing operations are drilling and tapping hole R for a 34-16 
thread stop-screw. The work is located over a pilot which 
enters the tapered hole QO. These drilling and tapping 
operations are performed on Cincinnati-Bickford vertical 
drilling machines. This completes the machining of the 
steering arms, and they are then delivered to the as- 
sembling department, where they are assembled with the 
steering knuckles into the front axle yokes. 


* * * 


RESULTS OF EFFORTS TO PREVENT ACCIDENTS 


The United States Steel Corporation has carried on a con- 
sistent campaign for reducing accidents in its mills and 
shop since May, 1906. The results of this safety campaign 
are best indicated by pointing out the reduction in the 
number of accidents per 1000 employes. Since 1920, the 
accidents, compared on this basis, have been less than half 
what they were in 1906, and if the men were subjected to 
the same rate of accidents today as they were in 1906, 3000 
more men would have suffered serious or fatal injury in 1922 
than is now the case. As a matter of fact, in the seventeen 
years that have passed since the inauguration of the safety 
work in the mills of the United States Steel Corporation, 
over 35,000 men have been saved from serious or fatal injury, 
basing the number of injuries upon the average number 
previous to the inauguration of the “Safety First” campaign. 
The value of these figures is that they show what can be 
done in a practical way in accident prevention. Safety work, 
while it should be undertaken from humanitarian motives, 
is generally recognized to be a business proposition as well, 
and to have great economic value not only to the employer, 
but also to the employes and the entire community. 


* * * 


The Pressure Vessel Committee of the American Bureau 
of Welding has issued a report relating to welded pressure 
vessels, which is published completely in the May number 
of the Journal of the American Welding Society, and which 
may be obtained from the society’s headquarters, 33 W. 39th 
St., New York, at $1.50 by members and $5 by non-members. 
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American Standard Screw Threads 


ardization and unification of screw threads, upon 

which work has been in progress for some time, has 
now been placed for final adoption before the councils of 
the American Society of Mechanical Engineers and the 
Society of Automotive Engineers. Upon approval and 
adoption by these boards, it will be submitted by them to 
the American Engineering Standards Committee for formal 
adoption as the American standard for screw threads. 

The sectional committee referred to was organized in 
the fall of 1920, with instructions to make a complete re- 
view of the progress report of the National Screw Thread 
Commission. In April, 1921, the 
members of the committee began 
their detailed study of the screw 


[sa report of the sectional committee on the stand- 


NUMBERS OF THREADS PER INCH AND 
CORRESPONDING DIAMETERS 


be made toward further establishment of standards for 
threading tools and screw threads for special purposes. 
Among the latter are included studs and fine threads of large 
diameter and short engagement, as, for instance, those that 
are used for cap-nuts on machine tool collars, hub and 
radiator caps, etc. The sectional committee fully realized 
that the screw. thread field is so broad as to make 
it impossible -to cover the entire field in its first report. 
Furthermore, the experience that it is hoped to gain by the 
use of its first proposals will be of great value in working 
out satisfactory standards for other applications. 

Since it is impracticable to reproduce in MAcHINERY the 
complete report of the committee, 
only the table giving the number 


of threads recommended, corre- 

Fine | Coarse sponding to given. diameters, has 
Series, Series, j ; j j 

ee Wigs been au eluded in Enis article. The 

per Inch per Inch report is now being prepared for 


thread commission’s report, and the Basic. Major 
work has since proceeded under the Size ee ay 
chairmanship of Luther D. Burlin- ~ neice 
game of the Brown & Sharpe Mfg. eran 
Co., Ralph E. Flanders of the Jones 0 0.0600 
& Lamson Machine Co., being vice- il 0.0730 
chairman, and Clifford B. LePage, 2 0.0860 
; ; : 3 0.0999 
of the American Society of Me- 4 0.1120 
chanical Engineers, secretary. In 5 0.1250 
carrying out its work, the sectional 6 0.1380 
committee found slight modifica- i 0.1640 
tions in the report of the National 12 ne 
Screw Thread Commission desir- yy 0.2500 
able, and these changes were thor- ts 0.3125 
oughly discussed with the commis- % 0.3750 
‘sion: the meetings with the com- 16 0.4375 
mission led to the adoption of 2 0.5000 
‘ : te: 0.5625 
modifications that were mutually 56 0.6250 
satisfactory. 34 0.7500 
% 0.8750 
Field Covered by the Report il 1.0000 
: : 1148 1.1250 
The sectional committee has defi- 1, 1.2500 
nitely limited the field to be cov- 1% 1.5000 
ered by its first report to screw ie Bah 
threads for bolts, machine screws, 21, 99500 
nuts, and commercially tapped 2% 2.5000 
holes. The report as now presented 2% 2.7500 
contains: (1) Definitions of the 3.0000 


terms used in screw thread prac: 
tice; (2) symbols to be used for 
screw thread parts; 
tions for the form of thread; (4) number of threads corre- 
sponding to given diameters; (5) classification of fits; (6) 
tolerances; and (7) appendices relating to derivation of 
tolerances, and the relation of lead and angle errors to 
pitch diameter tolerances. 

This report does not present a new set of standards for 
screw threads, but rather an extension of existing standards, 
by specifying limiting dimensions for the various sizes and 
pitches of threads already in common use. It also gives 
official sanction to certain processes, such as over-size drill 
sizes, which have long been established by common use. 
Altogether it is an attempt to codify the best current 
practice on screw thread production. 

The committee’s decision to limit the field covered by its 
first report to threaded parts for holding purposes, such as 
bolts, nuts, machine screws, and commercially tapped holes, 
seems to be well founded. The standard practice codified 
by this report will first be given a fair tryout by the Ameri- 
can screw thread industry and there will be an opportunity 
for revision or correction if necessary. Later efforts may 


*These pitches are 
engagement where it is not practical to specify tolerances 


(3) specifica- for all conditions. 


suitable 


publication in pamphlet form, and 
80 ae it is expected that these pamphlets 


72 64 will be ready for general distribu- 
es ie tion by August 15; those who de- 
48 40 sire copies of this report should ap- 
44 40 ply to the American Society of Me- 
40 32 chanical Engineers, 29 W. 39th St., 
36 32 New York City. 

32 24 

28 24 Form of Thread 

28 20 

24 18 The torm of thread profile speci- 
24 16 fied is the same as that which has 
= fi previously been known as the U. S. 


18 12 standard or Sellers thread, but it is 


18 iil proposed that hereafter this thread 
16 10 form be known as the American 
aE : (National) form of thread. Two 
12 7 thread series are adopted—-a coarse 
12 7 and a fine. The coarse thread 
12 6 series is the present U. S. standard 
12* 5 thread supplemented in the sizes 
12* 4% : E 
12* 4U, below 14 inch by sizes that were 
12* 4 formerly included in tke special 
ii 4 machine screw sizes adopted by the 
10* 4 American Society of Mechanical 
Engineers. The fine thread series 


for work requiring short 


from 1% inch to 14% inches inclusive, 
is in accordance with the present 
screw thread series of the Society of Automotive Engineers, 
supplemented in sizes below 4 inch by the standard machine 
screw sizes (except the No. 10 machine screw) adopted by 
the American Society of Mechanical Engineers. 


Classification of Fits 


The report established for general use has four distinct 
classes of screw thread fits known as loose fit, free fit, 
medium fit, and close fit. The loose fit is recommended 
as a commercial standard for tapped holes in the numbered 
sizes only. The free fit applies to the great bulk of 
screw thread work of ordinary quality including both 
finished and semi-finished bolts and nuts. The medium fit 
includes the better grade of interchangeable screw thread 
work, such as automobile bolts and nuts. The close fit in- 
cludes screw thread work requiring a fine snug fit, some- 
what closer than a medium fit, such as high-class aircraft 
parts. In this class of fit, selective assembly of parts may 
be required. It is not considered practicable as a com- 
mercial standard for tapped holes of the numbered sizes. 
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IMPORTANCE OF SUITABLE SMALL 
TOOLS 


Almost everyone is familiar with the remarkable improve- 
ments that have been made in machine tools during recent 
years. The power of many types of machines has been more 
than doubled, the rigidity has been increased, and many new 
features have added to their operating facility. But the 
machine tool user who installs this improved equipment 


should remember that, however high the quality of the ma- 


chine tools, they cannot produce the best results unless care- 
ful attention is given to the selection and use of suitable 
small tools and tooling equipment. 

In an address before the Electric Power Club at its annual 
meeting, R. W. Gardner, vice-president of the Otis Elevator 
Co., called particular attention to this point. He mentioned 
that the machining—boring, facing and milling—of a gear- 
case on a special high-grade machine tool required two and 
one-half hours, when no special fixture or attachment, other 
than regular cutting tools, was used. By the use of a spe- 
cially designed fixture with boring, facing and milling at- 
tachments, so that these three operations could be performed 
simultaneously at one setting, the time was reduced to one- 
half hour. In other words, the same machine ‘tool was 
capable of producing 400 per cent more work than it for- 
merly did by the provision of suitable fixtures and tools. In 
cases where stellite can be used to advantage, it has been 
found possible to increase the speeds and feeds as much as 70 
per cent over those used when high-speed steel is employed. 
In both cases the same machine tools are used, the increased 
production being due entirely to the cutting tools. 

Many shops could get more out of their machine tools 
than they do if the men in charge of production would study 
earefully the possible improvements in the tools and other 
equipment used in connection with the machines. Some 
superintendents are satisfied that with the installation of a 
machine of the latest design, the highest possible production 
will be obtained; but it is the man who studies fundamentals 
that recognizes that the machine itself solves only a part of 
the production problem, and that the methods employed and 
the tools and equipment used on the machine, are responsible 
for the other part. By all means use the best machine tools 
available; but give them a chance to show what they are 
capable of by providing them with the best tools, fixtures, 


or other equipment. 


COST REDUCTION BY IMPROVED 
MACHINERY 


It was the general belief at the end of the boom period in 
the automobile industry in 1920 that the automobile plants 
were so well equipped and their methods so highly developed 
that only minor economies could be accomplished by further 
improvement in the near future. The automobile companies 
were not regarded as important purchasers of new equipment 
for some time to come, especially as the prospects for good 
business in that field were not promising. 

But even in that highly developed industry, means were 
found to reduce costs by improved machinery and methods, 
and automobile manufacturers were large buyers of machine 
tools during the latter half of 1921 and in 1922, although 
there was but little demand for new machinery in other 
machine-building fields. It is of interest to record the 
actual savings accomplished by one automobile company 
through the use of improved machines and methods in a 
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period of two years: In March, 1920, this company built 
6126 automobiles with 8216 employes, and considered that 
a fair output. In May, 1922, the same company built 7147 
cars with 4365 employes—an increase in output per man of 
about 120 per cent. Some of this increase should be ascribed 
to the greater efficiency of labor. This, of course, is a vari- 
able quantity which cannot be estimated in exact figures, 
but some manufacturers claim an increase of as much as 25 
per cent, as compared with the high-pressure period in 1920, 
basing their estimate on the fact that 75 per cent of the 
former force now produces about the same output as the en- 
tire force did in 1920, without any important changes in 
manufacturing methods or equipment. 

Here are a tew recent examples of cost reductions by high- 
production machinery: 

In the manufacture of driving chain, one part produced 
in large quantities is now made by improved automatic 
machines at the rate of about 40 pieces per hour, as com- 
pared with 8 to 9 pieceS by the equipment formerly used. 
The new machines installed in one shop enabled the manu- 
facturer to so undersell his competitors that when they 
learned the reason for his reduced costs they immediately 
ordered similar equipment as the only method of meeting 
the competition. 

A pipe fitting is now machined in 40 seconds on an auto- 
matic machine costing $7000, which formerly was produced 
in 3 minutes on a machine costing $12,000. ; 

A newly developed screwdriving and nut-setting machine 
proved so efficient, as compared with older methods, that it 
saved its cost in 314 months, because one man was able to 
do the work that formerly required two. 

These examples indicate better than general statements 
the value of the improvements in machine tool equipment 
developed during recent years. When manufacturers in the 
machine-building industries fully realize the savings that can 
be made through the use of modern machine tools, many of 
the less productive machines of former days will be rele- 


‘gated to the scrap heap and replaced by new machinery. 


* # * 


UTILIZING TIME AT CONVENTIONS 


Often the most valuable ideas carried away from an in- 
dustrial convention are developed from the discussions of 
the papers read; but intelligent discussion of: such papers 
usually requires some preparation, and for this reason con- 
siderable time could be saved if the papers to be presented 
were printed or mimeographed and distributed to the mem- 
bers a week or two in advance, as is done by the American 
Society of Mechanical Engineers. If this were done gen- 
erally, not only would considerable time be saved, but many 
good ideas would be brought out during the discussion. As 
the members interested would have an opportunity to ac- 
quaint themselves with each paper before its presentation 
to the convention, it would not need to be read in full there, 
but a summary might be presented covering the essential 
points. More time could then be devoted to intelligent dis- 
cussion, the interest of the convention would be more easily 
sustained and more value would be received for the time 
given. 

The preprinting or mimeographing of convention papers 
adds somewhat to the cost, but this addition would be only 
a small percentage of the total expense, and as it makes 
possible the use of the time at the meeting to better ad- 
vantage and facilitates the interchange of ideas, the money 
would be well spent. 
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MACHINE TOOL STANDARDIZATION 


There are a great many difficulties to be overcome in 
bringing about such standardization in the machine tool in- 
dustry as has been declared desirable by many of the manu- 
facturers in this field as well as by the users of machine 
tools. It is evident that it is a serious matter to make 
changes in existing designs, and many manufacturers of 
machine tools, although they recognize the value of stand- 
ardization, hesitate to commit themselves to any radical 
changes in their product in order to conform with similar 
products made by other manufacturers. , 

There is, however, a field of standardization that would 
prove profitable to the manufacturer as well as to the user, 
without involving too radical changes in present practice. 
This field of standardization is within the complete control 
of each manufacturer, and consists in standardizing his own 
product to such an extent that, where he builds several types 
or sizes, the number of parts may be reduced to a minimum. 
Some comprehensive standardization work in this direction 
has been carried out by the Jones & Lamson Machine Co., 
Springfield, Vt. The design of the turret lathes built by this 
company has been so standardized or unified that eight 
specific machines, providing a range that covers the majority 
of all bar and chuck work in the average machine shop, 
can be built up from a small number of separate units, as 
follows: 


3 Beds 1 Feed Mechanism 


2 Headstocks 1 Apron 
_1 Driving Mechanism 3 Turret slides 
3 Spindles 3 Turrets 


In addition to this, many of the parts of the driving mech- 
anism are reduplicated; for example, all the clutch members 
in a given headstock are identical, except for the thickness 
and the number of the friction disks. 

A number of important advantages accrue to both the 
manufacturer of the machines and the user from stand- 
ardization of this kind. It is evident that if eight different 


_types or models can be built from units that are the same 


for several or all of the machines, it is possible to reduce 
manufacturing costs, so that a machine of the same quality 
can be sold at a lower price, and yet will provide a more 
substantial return to the manufacturer. A machine tool 
builder who so unifies the design of his machines that he 
can build certain units in quantity and yet has a wide range 
of types to offer can include improved details of design, such 
as ball bearings, heat-treated gears, and many other features 
that are essential in a high-grade machine, without increas- 
ing the cost; because, owing to the larger production of unit 
parts in a standardized design, the cost of the machine can 
stili be held within reasonable limits. 

A larger number of types of machines can be provided 
than would otherwise prove economical, and in this way the 


range of work for which the line of machines is suitable _ 


can be increased without increasing the price of the machines. 
Thus machines that would otherwise be considered special 
are produced at the same price as a standard line. Further- 
more, the different types of machines built by one maker, 
when constructed according to the unit system of stand- 
ardized design, will be similar in many respects, and there 
will be a smaller number of parts to deal with in case of 
repairs. The problem of management in the user’s shop 
is therefore greatly simplified, and the men in the shop 
will become more readily familiar with the upkeep and ad- 
justment of a complete line of machines. In large shops, 
where repair parts are carried in stock,.a smaller number is 
required. This applies, in fact, both to the machine tool 
builder’s stock and to the users. 

Furthermore, by standardizing a line of machine tools 
built by one maker, the problem of teaching the workmen 
in the user’s shop to adjust and operate an entire line of 
machines will be materially simplified. A man once trained 
on one machine of a given make will be able to operate, 
with equal facility, a number of other types of machines of 
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the same make. The training itself can be standardized, 
and the men can be more easily taught proper methods of 
running and adjusting the machines. All of this reduces 
costs, makes changes in personnel less serious, and creates 
a smoother running organization. 

During the last two years, when the production in machine 
tool shops has: been far from capacity, a good deal of at- 
tention has been given to standardization problems affecting 
the products of the shops, and this is a great step forward 
in standardization in the machine tool field. It is a case of 
beginning at home to develop standards of design, and later, 
cooperation between machine tool builders may carry this 
movement to still greater lengths for the benefit of both 
the machine tool manufacturer and the user. 


* * * 


MILLING AN ELLIPTICAL HOLE IN A 
STEEL PLATE 


By G. A. LUERS 


A method of cutting an elliptical hole in a steel plate is 
shown diagrammatically in the accompanying illustration. If 
a solid cutter like the one shown is used, the diameter D 
must be equal to the major axis A of the hole. The milling 
head is tilted so that when the work is fed upward in a 
vertical direction the cutter will mill a hole having the 
required minor axis B. The face-cutting teeth would re- 
move the metal at the center of the hole if they could be 
extended to the center of the tool, but as this cannot be 
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Method of milling Elliptical Hole 


done, it is necessary to remove most of the metal by boring 
or drilling, if the work is 1/16 inch or more in thickness. 
Thinner stock will bend in some cases in advance of the tool 
so that no hole need be cut previous to the milling operation. 
The work is clamped to the milling machine table on par- 
allel bars, or held in a fixture that will permit the cutter 
to pass through far enough to finish the hole completely 
at one setting. An adjustable fly cutter may be used in 
place of the milling cutter if desired, or if a milling cutter 
of the right size is not available. 
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Thread Measuring 
Devices 


By B. M. W. HANSON, President 
Hanson-Whitney Machine Co., Hartford, Conn. 


is of the greatest importance that the tolerance on the 

pitch diameter be considered in connection with the tol- 
erance on the lead of the thread. Many people well versed 
in mechanics in general simply consider the tolerance on the 
pitch diameter and seem to believe that that is all that is 
necessary. As a matter of fact, in practice, the least im- 
portant dimension of a screw thread is the pitch diameter, 
and the most important is the lead; because no matter 
how accurate the pitch diameter is, this accuracy is value- 
less if the lead is incorrect. This subject has been dealt with 
by the writer in a previous article in MACHINERY, and is 
also thoroughly explained in a book entitled “Handbook of 
Small Tools,” by Erik Oberg. Notwithstanding the pub- 
licity that has been given to this subject, there still seems 
to be a lack of understanding of the relation existing between 
the tolerances on pitch diameter and on lead, and the effect 
of the length of the nut. 


[is determining upon tolerances for screw thread fits, it 


Importance of Correct Thread Angle 


The angle of the thread is not accorded the importance 
that this important detail of the tap or screw merits. The 
writer considers the accuracy of the angle of the thread to 
be next in importance to the accuracy of the lead. Further- 
more, it is much easier to obtain accuracy of pitch diameter 
than it is to obtain accuracy in lead and in the angle of the 
thread. A screw thread may have a very accurate pitch 
diameter and be quite accurate in lead, and yet, if the angle 
is incorrect, it will have an imperfect bearing in the nut. 

Many attempts 
have been made to 
establish tolerances 
both for pitch diam- 
eters and lead errors, 
and while this work 
is commendable as 
far as it goes, such 
tolerances are of lit- 
tle real value unless 
means are provided 
for accurately meas- 
uring the different 
factors that enter 
into a correctly pro- 
duced screw thread. 
The writer has 
therefore concentrat- 
ed his attention on 
the design of meas- 
uring devices for 
maintaining  estab- 
lished tolerances on 
screw threads. 


Fig. 1. 
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Thread-measuring Device showing Combined Accuracy of Pitch Diameter and Lead 
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The heading illustration shows an inspection gage by 
means of which what might be called the “combination tol- 
erance” on pitch diameter and lead may be established, and 
work measured to determine whether it is within the estab- 
lished tolerances. This device consists of two jaws, which 
are solidly held after having been adjusted, one at the 
extreme right and one at the extreme left. In the middle 
is a single, double-ended jaw, which is positively held against 
movement in a longitudinal direction, but which is free to 
float crosswise of the measuring device, so that the threads 
in its face can adjust themselves to the thread grooves of 
any tap or screw being measured between the floating and 
the solidly held jaw. 

In the foreground of the illustration is shown a double- 
ended plug thread gage which is part of the measuring 
system, one end of this plug being made to the maximum 
size of the screw to be tested, and the other end to the 
minimum size. This plug thread gage is used for adjusting 
the solid jaws of the inspecting gage, so that the gage will 
be set to maximum and minimum dimensions. | 

In use, this inspecting gage is placed on a bench, and 
large quantities of screws can be quickly inspected, as they 
should pass freely through one set of gage jaws and not pass 
through the other set at all. This gage has the advantage 
that even though the pitch diameter is correct, it will not 
pass screws that have too great an error in lead, because the 
combination of lead and pitch errors would prevent the 
screw from entering the nut for which it is intended, with 
a proper bearing in the threads, as already mentioned. 

Fig. 1 shows a 
thread-measuring de- 
vice, the object of 
which is to detect 
errors in lead as well 
as to measure pitch 
diameters. This gage 
has two jaws; the 
one at the right is 
operated by a mi- 
crometer screw and 
the one at the left is 
held positively as re- 
gards longitudinal 
movement in the di- 
rection of the mi- 
crometer screw, but 
it can float back and 


forth crosswise of 
the measuring de- 
vice so that the 


threads in the jaw 
will accurately fit 
into the threads of 
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the gage, tap, or screw being 
measured. The sub-frame of 
the floating jaw is also capable 
of swiveling, and two adjust- 
ing screws are provided in 
the rear so that it may be set 
very accurately in a position 
parallel with the other jaw. 
The jaws can be easily re- 
moved from the gage body 
and other jaws. substituted 
for measuring different pitches 
of thread. ‘ 

In the foreground of this 
illustration two plug thread 
gages are shown, 3% and %4 
inch in diameter, respective- 
ly. These gages will serve as 
an example of the use of the 
instrument. They are of the 
same pitch, the diameters only 
differing. The micrometer 
readings are so adjusted that 
when the %-inch plug is in- 
serted, the micrometer will 
read *%, inch, and when the 
3g-inch plug is put in posi- 
tion, the micrometer will read 
34 inch, although the meas- 
urement is not taken over 
the tops of the thread, but in the actual angle of the thread. 

The threads in the jaws are accurately ground to the cor- 
rect angle and are very accurate in lead, so that when they 
engage with the threads of the object to be measured, errors 
in lead, as well as in the form of the angle of the thread, 
can be observed by visual inspection, and the combined error 
of inaccuracies in lead and pitch diameter will register on 
the micrometer reading. 

In order to prove whether or not the lead is accurate, the 
object to be measured is first engaged the full length of the 
jaw, and afterward engaged about two threads only, and 
measured. If the lead is correct, the micrometer reading 
should be the same in both cases. If the lead is incorrect, 


the reading will be larger when the gage jaws are engaged 


for the full length. This method of measurement, therefore, 


will show whether or not the lead is correct, and it will 


also give the total 
effect on the pitch 
diameter of the er- 
ror in lead in a 
length equal to the 
width of the jaw. A 
table may be provid- 
ed that will show 
what the actual er- 
ror in pitch diameter 
is for jaws one inch 
wide, and various 
micrometer readings. 

However, as the 
fit of the nut de- 
pends not upon the 
pitch diameter alone, 
but upon the com- 
bined effect of er- 
rors in pitch diam- 
eter and lead, the 
real measure of the 
tolerance of the 
screw thread is the 
actual micrometer 


Fig. 2. Measuring Device for Taps with Odd Numbers of Flutes 


Fig, 3. Lead Measuring Machine 
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reading, which, as mentioned 

before, may be termed the 

“combined tolerance.” 

Gage for Measuring Taps with 
Odd Numbers of Flutes 

Fig. 2 shows a measuring 
device by means of which the 
correct diameter and lead of 
a three-fluted tap may be 
gaged. This device has two 
jaws inclined toward each 
other at a 60-degree angle. 
The jaws are hardened, and 
the threads are finished by 
grinding, the thread grooves 
corresponding accurately to 
the lead or pitch of the tap 
to be measured. In the past 
there has been no satisfactory 
means for measuring taps 
with an odd number of flutes, 
and as this style of tap is a 
necessity for many classes of 
work, a device for measuring 
diameters of such taps is of 
considerable value. For a 
five-fluted tap, the angle be- 
tween the jaws is, of course, 
different from the angle used 
for a three-fluted tap. 

The micrometer of this gage is so graduated that it reads 
directly the diameter being measured, compensation being 
made in the micrometer graduations for the angle of the 
gage jaws. In addition to measuring pitch diameter, this 
device indicates errors in the lead or angle of the thread, 
based on the same principle as that by which the combina- 
tion errors of lead, angle, and pitch diameter are found in 
the devices previously described. It is evident that if the 
lead is inaccurate, the tap will not fit or sink down to the 
full depth of its thread in the jaws, and hence the micrometer 
reading will be correspondingly larger. 


Lead Measuring Machine 


Fig. 3 shows a new lead measuring machine which has 
been designed with a view to providing a simple lead meas- 
uring device of great accuracy. Simplicity of operation 

u has been one of the 
main considerations 
in its design, and the 
effect of the personal 
element of the man 
taking the measure- 
ment has been re- 
moved. After brief 
instruction, anyone 
can accurately meas- 
ure lead errors by 
this device. This 
machine is con- 
structed somewhat 
on the principle of 
the well-known Pratt 
& Whitney measur- 
ing machine, but, in 
addition, it has a 
multiplying device 
with compound lev- 
ers pivoted on points 
such as are used in 
high-grade weighing 
scales. 
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The illustration shows a threaded plug-between the cen- 
ters of the device. One of the centers is provided with a 
spring so that parts to be measured can be easily put in and 
taken out by simply pushing the center backward. Imme- 
diately above the plug to be measured will be seen a holder 
for a ball point that enters in the thread groove. At the 
extreme upper end of the bracket attached to the front of 
the device there is a window, inside of which is a graduated 
scale, each graduation representing 0.0001 inch. As the lever 
multiplies 150 times, each graduation is approximately 1/64 
inch, which is amply large enough to enable even one-half of 
a ten-thousandth of an inch to be easily read with the naked 
eye. 

The application of the device is simple. After the threaded 
plug, tap, or screw has been put in place between the centers, 
the ball point is brought down until it rests in a thread 
groove, and then the slide carrying the bracket with the 
ball point and the lever mechanism is adjusted until the 
pointer reads zero on the scale at the top of the bracket. 
The exact location of the measuring machine part of the 
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Fig. 1, 


device is determined the same as in a Pratt & Whitney ma- 
chine by means of a feeler piece which drops by its own 
weight when the correct amount of pressure has been applied 
in the setting. 

Now the slide is moved an exact predetermined dis- 
tance—1% or 1 inch, as the case may be. The setting in the 
new position is determined by inserting a Johansson gage- 
block between the measuring surfaces in the rear of the 
device. The exact setting is determined by first locating the 
slide approximately, and then adjusting it slightly until 
the feeler piece falls by its own weight. This indicates that 
the slide and consequently the ball point, has been moved 
exactly either % or 1 inch. The ball point is now again 
brought down into the thread groove. If the lead is ex- 
actly correct, the pointer will remain at zero. Any error in 
the lead will be shown by the pointer moving a certain dis- 
tance either to the right or to the left, and the amount of 
error in the lead—plus or minus—is determined at a glance. 

The device is so counterweighted that the ball point is 
normally out of contact with the thread to be measured, 
but it is brought down into contact by a simple movement 
of the hand, which swings the entire mechanism forward. 
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The lower of the two knurled-head screws shown to the 
right is for quick adjustments of the slide, and the upper 
screw, which engages with the stem or shaft of the lower one 
by means of a gear and pinion, is used for the fine adjust- 


“ment necessary to actuate the feeler piece. 


There are many refinements in design involved in this 
mechanism, but the outline of its operation, as given in the 
foregoing, explains the main principles involved. For com- 
bined simplicity of operation, accuracy and sensitiveness, it 
is believed that this lead testing device will meet practical 
requirements more fully tham has previously been possible. 


* * * 


HYDRAULIC PRESSURE INTENSIFIER 


By JOHN N. SIOUSSA 


Hydraulic equipment for producing pressures greater than 
25,000 pounds per square inch is required in comparatively 
few industries. A careful investigation by the writer 
revealed the fact that little is generally known or has been 
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Hydraulic Intensifier for obtaining a Pressure of 125,000 Pounds per Square Inch 


written about the design of hydraulic equipment for pres-~ 
sures above 30,000 pounds per square inch. Recently there 
was need in a certain plant for equipment capable of pro-~ 
ducing a pressure of 125,000 pounds per square inch, and 
the intensifier shown diagrammatically in Fig. 1 was built 
to meet this demand. The design is simple, and has given 
satisfactory results. It can be operated at small cost, and 
its productive value is high. 

Commercial hydraulic pumps having a capacity of about 
5000 pounds per square inch are used to operate the hy- 
draulic intensifier. The diameters of the differential pis~ 
tons of the intensifier are in the ratio of 25 to 1. The low~ 
pressure cylinder A is located between two high-pressure 
cylinders B and C, which are secured to the ends of the low- 
pressure cylinder by bolts, as shown. The piston-head is. 
fitted with a plunger at each end. These plungers compress. 
the liquid in the high-pressure cylinders. The intensifier 
is double-acting; in other words, while the liquid in one 
cylinder is being compressed and forced into the delivery 
pipe, the liquid is being admitted or drawn into the other 
cylinder so that it will be filled, ready to be compressed on 
the return stroke. 
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'hausts into the high-pressure delivery line 
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Fig. 2. Packing used to prevent Leakage between High- and Low- 
pressure Cylinders 


The supply from the hydraulic pumps at a pressure of 
5000 pounds per square inch is connected to valve V and 
admitted to the right-hand end of low-pressure cylinder A 
through pressure valve D, while drain valve # at the other 
end of the cylinder allows the exhaust liquid to flow back 
into the supply tank. As piston F is forced to the left, 
the liquid in the high-pressure cylinder B is compressed and 
forced into the delivery pipe G through check-valve H, which 
also prevents the liquid from flowing back into the high- 
pressure cylinder. On the return stroke the high-pressure 
cylinder B is refilled from the delivery pipes of the low- 
pressure pumps, and the check-valve J on the low-pressure 
side prevents the liquid from returning when the piston 
reverses and repeats the operation. The high-pressure 
cylinder C is filled from the low-pressure supply, and ex- 
in the same 
manner as cylinder B. The dial gage K, which is attached 
to the high-pressure delivery pipe as shown, indicates the 
pressure at which the liquid is being discharged from the 
intensifier. 


Provision for Preventing Leakage 


The packing used on the piston F and the cylinder head 
is of the common U-shaped type, and is subjected to a pres- 
sure of only 5000 pounds per square inch. In the high- 
pressure cylinders the packing is somewhat different from 
that used in the low-pressure cylinder. Fig. 2 shows the 
method employed to prevent leakage between the high-pres- 
sure and the low-pressure cylinders. This method of pack- 
ing is one of the features of the equipment that have made 
it possible to obtain safely pressures of 125,000 pounds per 
square inch. The leather packing of the high-pressure 
cylinder is shown at L. This is made from the best grade 
of leather, specially treated in a bath of hot tallow and 
beeswax to adapt it 
for use in hydraulic 
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equipment  subject- 
ed to high pres- 
sures. The treatment 
given this packing 
supplies the neces- 
sary lubricant for 
the plunger, and also 
prevents the liquid 
from being forced 
through the leather. 

As indicated in 
the illustration, the 
packing is formed 
with lips of the usu- 
al length, the ends- 
being trimmed uni- 
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Fig. 3. Sectional View of Pipe Connection of 


Equipment 


High-pressure 


formly at a slight angle. The thrust face is flat, and the 
corners are square and sharp. A retaining ring M is used 
to keep the packing in position, and an expanding ring N 
prevents the packing from flowing between the wall of the 
packing chamber and the gasket O. It will be noted that 
the cross-section of the expanding ring N is triangular in 
shape. The angular position of the contacting faces of the 
packing and of the lead gasket O, together with the carefully 
beveled joining ends of the expanding ring N, provides for 
the expansion required to prevent leakage when the inner 
walls of the packing chamber become dilated under the 
extremely high pressures developed. 

The nut P securely holds the parts L, M, N, and O in place. 
Nut P is secured by a differential buttress thread; this form 
of thread has great strength and the differential pitch 
provides for the proper distribution of the thrust load over 
the entire thread, so that no single thread will be over- 
stressed. As the pressure builds up, each thread takes up 
its part of the load gradually, until the highest pressures 
are reached. 


Pipe Connections 


The joints or connections used for the tubing and fittings 
that convey the liquid under high pressure were designed 
as shown in Fig. 3. Unusually heavy tubing and fittings 
were, of course, required, to withstand the extremely high 
pressures. The screw threads used for the coupling joints 
were of the type approved by the National Screw Thread 
Commission. Steel washers R were placed on each side of 
the lead gasket Q. One of the steel washers bears against 
the end of the gland cup 8S. Under the pressure of the 
screw joint, the lead composing gasket Q is forced to flow 
and thus seal the joint so that it is absolutely leakproof. 

The check-valves used were of the ball type, as shown in 
Fig. 4, a small steel 
bearing ball 7 being 
used as a check. The 
ball seat was ground 
and lapped to a 
spherical shape to fit 
the surface of the 
ball. A cage U was in- 
corporated in the 
check-valve so as to 
keep the ball close to 
the seating surface. 
Needle valves of spe- 
cial design were em- 
ployed in order to 
provide a means of 
gradually releasing 
the pressures. 
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Sectional Views of Ball Check-valve such as indicated diagrammatically at 
J and H, Fig. 1 
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INDUSTRIAL CONDITIONS IN GERMANY 


From MACHINERY ’S Special Correspondent 
Berlin, July 9 
Conditions in Germany change so rapidly from day to day 
that a statement as to the present conditions may not apply 
by the time this letter is printed and read. The Ruhr occu- 
pation is, of course, the one important feature in the entire 
situation. At the beginning of the occupation it was ex- 
pected that the lack of coal and coke would prove an ex- 
tremely serious handicap, but the condition is not so bad 
as was expected. There has been considerable importation 
of British, American, and South African coal, and this, to- 
gether with the fuel from the non-occupied districts, has 
enabled the machine-building industries to keep going up 
to the present time, The industry is not running at the 
high pressure that it did in 1922, owing to lack of orders, 
and hence the lack of raw materials has not been so severely 
felt as was expected. 


The Machine Tool Industry 


There has been a great reduction in the exports of machine 
tools, present exports being hardly one-half the pre-war 
business. Other retarding factors in the machine tool in- 
dustry are the high prices of castings, the scarcity of young 
skilled workers, and the difficulty in quoting prices that will 
meet the steady decline of the mark. It is evident that 
when payments are made by installments, a very difficult 
problem arises, because the mark may have a much greater 
value at the time one installment is paid than it has when 
the next is due. Methods have been devised for taking care 
of this trouble, but nevertheless, great difficulties are natu- 
rally experienced when a medium of exchange is used that 
varies so tremendously from week to week, and even from 
day to day. 

One of the difficulties in the foreign market is that at 
the present time German manufacturers are not able to meet 
the prices of their foreign competitors. For example, 
Danish lathes are offered in Finland 15 per cent cheaper 
than those built by German makers. French twist drills 


have been sold in Finland for one-quarter the price quoted 


by German manufacturers. The foreign trade in automobiles 
is practically cut off for the same reason; American auto- 
mobiles are offered at prices much lower than those that 
German manufacturers ask. 

Among the few firms that report activity are Ludwig 
Loewe & Co., whose volume of business has been greater 
than in 1922; the works have been fully occupied on current 
orders. The Wotanwerke A. G. of Leipzig has also been 
working to capacity in all departments, and the Pittler 
Werkzeugmaschinenfabrik of Leipzig has been fully occupied 
until quite recently, although the booking of new orders has 
been slow. The R. Stock A. G. Spiralbohrer & Werkzeug- 
fabrik of Berlin-Marienfelde is also reported to have plenty 
of orders on hand. But these firms are among those that 
are in an unusually good position and are not representative 
of conditions in the German machine tool industry, because 
the average shops are now working short hours and are 
hampered by lack of business, curtailment of credit, and 
scarcity of raw materials, 


The Automobile Industry 


Of all the German machine-building industries the auto- 
mobile building plants are best occupied at present. Natu- 
rally, with the mark constantly falling in value, nobody keeps 
money, but exchanges it as soon as possible for some form 
of goods. This has aided the automobile industry in that 
many have bought automobiles with their available cash, 
rather than keep it and see it constantly decrease in value. 
In some cases, the owners of the new cars are unable to pay 
for gasoline for the continuous running of the car, but never- 
theless they feel that they are better off having their money 
in a concrete piece of property. At the present time, there 
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is one automobile in Germany for each 360 inhabitants. 
Many new developments have been made in the automobile 
industry, and efforts are especially being made to improve 
the design with a view to decreasing air resistance, in order 
to increase the gasoline mileage. = 


General Industrial Conditions 


In business circles, combinations or trusts are still being 
formed, and there is a tendency to combine the production 
of raw materials and finished products under the same man- 
agement. One recently formed combination, for example, 
controls coal, steel mills, and machinery-building establish- 
ments. A great many foreign enterprises have been organ- 
ized by German concerns. It is said that the firm of Hugo 
Stinnes owns over one hundred foreign industrial concerns, 
not including the foreign bramches of the Siemens-Rhein-Elbe: 
Schuckert-Union. The Algemeine Elektrizitats Gesellschaft 
has eighty foreign branches, and a great many of the other 
large German companies are operating mining concessions, 
factories, or branches in foreign countries. The trade with 
Russia has not developed to any important extent, the busi- 
ness with that country suffering mainly from the utter lack 
of buying power in Russia. 

Labor conditions are no longer so good as they. were last 
year. Many of the industrial workers have had their hours 
reduced, and the number of workers without employment 
increases from week to week. The lack of employment ap- 
plies especially to the smaller plants, and from Saxony, the 
industrial center of Germany outside of the Ruhr district, re- 
ports of the dismissal of workers in factories are frequent. 
Locomotive and car shops are suffering from lack of busi- 
ness, and in the shipbuilding industry there is no new con- 
struction to speak of, most of the yards now doing only 
repair work. The work on new ships has been suspended 
on account of lack of materials, owing to the cutting off of 
supplies from the Ruhr district. There have been no serious 
labor difficulties, and those that have taken place have largely 
been caused by the increases in prices, which have mounted 
faster than wages. Most of them have been settled in a 
friendly way. The only serious strikes that have taken 
place have been those of a political character, fomented by 


the communists. 
* * * 


EASY METHOD OF READING A CHART 


By N. G. NEAR 


Considerable time is often spent in locating the edge of 
a ruler or straightedge on the points that represent the 
known values on two different graduated lines of a chart, 
so that an unknown point may be located on a third gradu- 
ated line by the edge of the ruler. The difficulty lies in 
locating the straightedge on the two separate points at the 
same time. The third point, which represents the value to 
be found, is, of course, in line with the other two points 
and can be quickly and accurately read if the straightedge is 
properly located. Now if means are provided for separately 
locating the straightedge at the known points on the two 
first-mentioned scales or graduated lines, the work will be 
greatly facilitated. 

This may be accomplished by using a simple device con- 
sisting of a soft pine stick, or handle, about the size of a lead 
pencil, which has a fine needle driven into one end and a 
fine black silk thread with a knot tied on the end threaded 
through the eye of the needle. The needle should project 
about 14 inch beyond the end of the stick. With this device, 
the head of the needle is placed on whatever point is selected 
on the first graduated scale, and the free end of the thread 
swung around until it is located over the second point. 
The third point is thus immediately and accurately located. 
It is a good plan to make a mark of some kind on the stick, 
so that it can be seen at a glance if it is held so that the 
eye of the needle is correctly positioned. 


August, 1923 


MACHINERY 


951 


Cutting Instrument Gears 


Production of Small Gears by Means of Hand-operated and Automatic Machines of the 
Formed-cutter and Hobbing Types—First of Two Articles 


By FRANKLIN D. JONES 


EARS of the small pre- 

cision class used for 

various kinds of meas- 
uring and recording instru- 
ments, pressure gages, meters, 
vending machines, clock mech- 
‘anisms, etc., are produced by 
three general methods, the 
selection of which depends 
upon the size of the gears and 
the quality desired. One 
method is to form the gear 
teeth by some cutting process 
such as milling or hobbing; 
another is to use a sub-press 
die; and a third method is to 
form the teeth by a drawing 
process, as applied to the pro- 
duction of pinions in rod 
form. 

When the teeth are milled, it is common practice to use 
a die for cutting the plain blanks from flat stock of the right 
thickness. These die-cut blanks may or may not be turned 
before the teeth are cut, the practice varying for different 
classes of work. Many gears, especially if small and quite 
thin, are placed in the gear-cutting machine just as they 
come from the dies; but when comparatively thick stock 
must be used, the die-cut blanks are often turned to size, 
although in either case the blank may be left slightly over- 
size in order to allow for a “topping cut.” In other words, 
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Rapid Method of turning Small Instrument Gear Blanks 


Cutting a Stack of Small Gears on a Hand-operated Machine 


there is a slight allowance on 
the blank diameter to permit 
finishing the tops of the teeth 
in the gear-cutter. This prac- 
tice is quite common iin 
cutting precision gears for 
instruments, meters, and simi- 
lar classes of work. 

Small precision or instru- 
ment gears that have the 
teeth formed by a cutting 
process are cut either on ma- 
chines using a formed cutter, 
the shape of which is repro- 
duced in the gear tooth, or 
on machines of the generat- 
ing type, using hobs. The 
machines using formed cut- 
ters may be controlled by 
hand or may be automatic. 

While different designs of automatic and semi-automatic 
machines have been developed for cutting small precision 
gears, it is the practice at the plant of D. S. Plumb, 73 Nor- 
folk St., Newark, N. J., to use hand-operated machines for 
cutting most of the precision gears. These machines are 
simple in design, and by their use, gears can be cut very 
rapidly, notwithstanding the fact that the machines are 
hand-controlled. 

A general view of one of these machines is-shown in 
Fig. 1. The gear (or stack of gears) to be cut is carried 
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Fig. 3. How Indexing is controlled by Hand on Machine in Fig. 1 
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by a spindle having at the 
rear end an index-plate A 
(see Fig. 3) with notches cor- 
responding to the number of 
teeth required. This spindle 
is mounted in a quill, which, 
in turn, is clamped in a V- 
shaped groove on_ vertical 
slide B, which provides ad- 
justment to suit the gear 
diameter and depth of cut. 
This vertical slide also has 
lateral adjustment to permit 
centering the work relative 
to the cutter, and it is carried 
by a main slide which can be 
moved at right angles to the 
axis of the cutter-spindle by 
a hand-lever. The cutter- 
spindle is supported by a fixed 
bearing, and is driven by belt 
from a countershaft at the 
rear of the machine. 

When this machine is in 
use, the operator feeds the blank (or blanks) across the 
cutter by the hand-lever on the right-hand side, and after 
each tooth space is milled and the slide withdrawn, the 
work-spindle is indexed to the next notch by using the left 
hand. The method of holding the work depends upon its 
shape. For instance, small instrument pinions cut integral 
with a staff or shaft would be cut one at a timé while held 
between some kind of supporting centers. On the other 
hand, flat blanks would be stacked on an arbor to permit 
cutting quite a number in one operation. The hand-con- 
trolled feeding and indexing movements are executed so 
rapidly that a high rate of production is obtained, as indi- 
cated by the following specific examples of gear-cutting 
practice on these machines. While other types have been 
used, the hand-operated machines are considered the best 
for most of the precision gear-cutting operations at this 
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Samples of Instrument Gears cut on Hand-operated Machines 
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plant, as regards both quality 
and quantity. 

Examples of Precision Gear 

Cutting 

The examples of instrument 
gear work shown in Fig. 4 
are from the plant of D. 8S. 
Plumb. All these pieces were 
machined on the hand-oper- 
ated machines just referred 
to, and they illustrate in a 
general way not only the va- 
riety of gear-cutting done on 
these machines, but the rates 
of production for different 
classes of work. Gear A has 
60 teeth, of 36 diametral 
pitch, and is cut at the rate 
of 100 per hour. Gear B, 
which is used in a meter, has 
20 teeth and is cut at the rate 
of 300 per hour. This gear is 
made of No. 16 gage stock. 
Gear C has 26 teeth, of 52 
pitch, and a \%-inch face. The cutting rate is 250 per hour. 
The escapement wheel shown at D, which is 1 inch in 
diameter and has 30 teeth cut in it, is turned out at the 
rate of 250 per hour. 

It will be understood that in most cases several blanks 
are cut at the same time, although this is not always practi- 
cable, as shown by some of the examples to follow. Pinion 
gear HE has 18 teeth, of 32 pitch, and 180 pinions are cut per 
hour, five being placed on the arbor at! one time. Pinion 
gear F' has 6 teeth, of 24 pitch, and-is cut one at a time at 
the rate of 140 per hour. Pinions of the type illustrated 
at G, H, and J are cut one at a time. Pinion G has 13 teeth, 
of 125 pitch, a 5/32-inch face width, and the cutting rate is 
150 per hour. Pinion H has 18 teeth, of 90 pitch, a 3/16-inch 
face, and is cut at the rate of 100 per hour. Pinion J has 
16 teeth, of 64 pitch, and is cut at the rate of 100 per hour. 
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Fig. 5, Plan View of Machine for cutting Spur Gears up to 4 Inches Pitch Diameter 
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In cutting the seg- 
ment gears J, ten are 
placed on one arbor. 
These segments have 21 
teeth, of 48 pitch, and 
are made of No. 11 gage 
stock. The rate of cut- 
ting is 100 per hour. 
The nickel-silver racks 
K are cut five at a time, 
at the rate of 80 per 
hour. These rack teeth 
have a linear pitch of 
0.049 inch. An example 
of very fine gear-cutting 
is shown at L, the gear 
teeth being only 150 
diametral pitch. These 
segments are cut at the 
rate of 260 per hour. 
pitch, and the rate is 300 per hour. 


Fig 6, 


Special Machines for Turning Small Gear Blanks 


The special type of lathe illustrated in Fig. 2 is used at 
the plant previously referred to for turning small gear 
planks prior to cutting the teeth. These small lathes are 
exceedingly simple in their arrangement, but they make it 
possible to obtain a very large production. The gear blanks, 
as they come from the dies, have holes in the center, and 
are slightly larger than the correct outside diameter. Fif- 
teen or twenty blanks are inserted over a projecting end of 
the lathe spindle, and a nut is screwed on to hold them 
together. The driving belt is then shifted, and as the 
blanks revolve rapidly they are turned by means of a hand- 


- operated cutter-bar. 


This cutter-bar A is simply a tube containing a small 
cutting tool, which extends outward far enough to turn the 
blanks to the correct size when the bar is pushed along the 
supporting members B. As will be seen, the bar rests 
against vertical faces on these fixed supports, so that the 
cutter, which bears on an additional support C near its outer 
‘end, is always in the same position. After a stack of blanks 
has been turned, this cutter-bar is placed on the bench, so 
that it will not interfere with the removal of the finished 
blanks and the reloading of the spindles. As soon as a 
new stack of blanks is in place, the cutter-bar is again placed 
on its supports, and as it is pushed along parallel with the 
lathe spindle the blanks are rapidly turned to size. 


An idea of the rate 
at which blanks can 
be turned on _ this 


Method of holding Stack of Gear Blanks on Machine illustrated in Fig. 5 


Segment gear M has 22 teeth, of 64 


simple machine may be 
obtained from the fol- 
lowing examples: Brass 
blanks for meter gears 
15/16 inch in diameter, 
made of No. 16 gage 
stock, are turned at the 
rate of 600 per hour. 
In doing this work, 
fourteen blanks’ are 
placed on the arbor at 
one time. Blanks % 
inch in diameter, made 
of No. 8 gage stock, are 
turned at the rate of 
500 per hour, six blanks 
being placed on the arbor at a time. This machine does 
not only rapid but also accurate work. 
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Automatic Machines for Cutting Small Gears 


Machines of the automatic or semi-automatic types have 
been widely used for cutting small gears in watch and clock 
factories, and by manufacturers of meters, recording instru- 
ments, and various other kinds of apparatus requiring gear- 
ing of the class mentioned. Methods of using some of the 
machines built by the Waltham Machine Works, Waltham, 
Mass., are described in the following: Fig. 5 shows a plan 
view of a semi-automatic machine for cutting spur gears up 
to 4 inches pitch diameter with diametral pitches of 16 and 
finer. This machine is so designed that the movements of 
the slides and the indexing are automatically controlled, and 
are continued until the machine stops after completing the 
last cut. The insertion or removal of the work, however, is 
done by hand, so that the machine is not fully automatic 
like some of the types referred to later. This machine is 
of the formed-cutter type. . 

Referring to Fig. 5, the cutter may be seen at A, and 
ordinarily a stack of gear blanks B is held on an arbor 
supported by two spindles, as shown more clearly by the 
detailed view, Fig. 6. The cutter-spindle is driven from 
shaft O (Fig. 5) by a silent chain transmission. A feeding 
movement is imparted to the work-slide by means of a cam 
which gives a quick return. The position of the work-slide 
relative to the cutter can be changed readily by means of 
a rack and pinion adjustment. During the return stroke, and 


Fig. 7. 


Type of Gear-cutting Machine designed to meet Requirements 
of Watch Factories ; 


Automatic Gear-cutting Machine 


Feeding Attachment 


Fig. 8. equipped with Magazine 
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Fig. 9. Method of holding a Pinion Blank 


while the work is being indexed the cutter-spindle slide is 
" elevated automatically, and this slide is clamped automa- 
tically during the cutting stroke. Vertical adjustments of 
the cutter-slide for regulating the depth of cut are controlled 
by a handwheel graduated to thousandths of an inch. 

The front bearing of the 
cutter-spindle is threaded on 
the outside, and is rotated for 
centering the cutter relative 
to the work. A hinged cover 
D on the work-slide complete- 
ly encloses the cutter and 
work. The positive indexing 
movement is controlled by 
one revolution of a camshaft 
which is idle except when in- 
dexing. The index-plate may’ 
be seen at the left of the work- 
spindle in Fig. 6. While the 
index mechanism may be ar- 
ranged for obtaining different 
divisions, it is considered ad- 
visible, for manufacturing 
purposes, to use one index- 
plate for each number of divi- 
sions required. 

The sprockets for the chain 
drive to the cutter-spindle are 
of different diameters and are interchangeable, so that either 
one may be used as a driver to vary the cutting speed. Ad- 
ditional changes are obtained by means of the stepped cone 
pulley H#, Fig. 5. Speeds of 300 and 375 revolutions per 
minute are used for steel work, and 1200' and 1500 revolu- 
tions per minute for brass. For cutting tool steel of aver- 
age quality and temper, a feed of 4 inches per minute is 
about right. For soft steel, the feed should be increased to 
about 7 inches per minute, for bronze to 15 inches per min- 
ute, and for brass to 20 inches per minute. These speeds 
and feeds are based on the use of a high-speed steel cutter 
1144 inches in diameter. 


Fig, 10. 


Machine Equipped with Roughing and Finishing Cutters 


The gear-cutting machine shown in Fig. 7 is one of a 
line designed to meet the requirements of watch factories, 
etc. This particular machine is arranged for cutting 
pinions. The cutter-spindle is equipped with three cutters, 
two for roughing and one-for finishing. The finishing cutter 
is nearest the front bearing and in the most rigid position. 
The cutter-spindle is shifted automatically for locating each 
of the three cutters in the working position. This machine 
is intended particularly for cutting steel pinions of 48 
diametral pitch or finer. A similar machine equipped with 
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a magazine feeding attachment is illustrated in Fig. 8. This 
machine is, of course, fully automatic in its operation, the 
blanks being automatically brought into the cutting posi- 
tion by the magazine feeding attachment. 


Machine having Seven Cutter-spindles 


The machine shown in Fig. 10 is used for cutting the 
teeth on the escapement wheels of watches. It has seven 
cutter-spindles, and each one carries a cutter of a different 
shape. The indexing of the turret, which contains the seven 
spindles, is automatically controlled, so that all operations 
are continuous after the work is placed in position. The 


’ spindles have screw adjustments for varying both the depth 


of cut and the location longitudinally, as some of the cuts 
are in a central position and others off center. 


Methods of Holding Small Gears for Cutting 


The type of work-holding arbor illustrated in Fig. 6 is 


* recommended for use in connection with the 4-inch machine 


shown by the plan view, Fig. 5. The arbor holds a stack of 
blanks between two flanges that are nearly as large as the 
root diameter of the gears to be cut, thus providing rigid 
support. Figs. 9, 11, 12, and 13 show various methods of 
holding pinions and gears on machines of the class shown 
in Figs. 7 and 8. These same methods, however, may be 
applied equally well on larger machines. ; 

Fig. 9 shows how a pinion 
is held to insure cutting 
the teeth concentric with 
the pivots. The tapering sec- 
tion marked A is not a 
part of the finished pinion, 
but is merely used for hold- 
ing the blank while the 
teeth are being cut. The op- 
posite end is supported by a 
conical center in the tail- 
spindle. Machines operating 
on work of this class should 
be equipped with a magazine 
feeding mechanism. The rod 
B, within the head-center (0, 
is used as an ejector. 

Two methods of holding hol- 
low pinions on automatic 
pinion-cutting machines havy- 
ing magazine feeding mech- 
anisms are illustrated in 
Fig. 12. Referring to the up- 
per view A in this illustration, the hollow pinion blank b is 
pushed on a slightly tapering center arbor ¢ by the tail- 
center d@d in order to hold it firmly in place. The finished 
pinion is removed from the tapering arbor by the ejecter- 
sleeve e, having a cross-pin that is engaged by ejector-rod f. 
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Fig. 11, Arrangement for holding Steel Spring Barrel A while cutting 


Gear Teeth 
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The lower diagram B 
shows a hollow pinion 
blank which is centered 
by the tailstock center 
and forced against a 
headstock center having 
corners that act as a 
driving dog for index- 
ing the pinion blank. 
When the tail-spindle is 
withdrawn, the finished 
pinion comes against a 
stripper g, which strips 
or pushes the pinion off 
the center. 


Holding a Steel Spring 
Barrel 


In Fig. 11 is shown 
a method of holding a 
steel spring barrel while 
cutting the gear teeth 
on an automatic ma- 
chine. The spring bar- 
rel A is held firmly 
against the end of 
chuck B by clamp @Q, 
which, in turn, is tight- 
ened by means of arbor 
F and draw-in screw G. 
The outer end of arbor 
F is supported, by the 
tail-center. 

The upper diagram A, Fig. 13, shows a design of segment 
arbor such as is used for blanks with spokes. As the sec- 
tional view to the left shows, the segments of the arbor are 
between the spokes and hold the blanks by the inside of 
the rim. The stack of wheel blanks a is held between the 
nut b and the clamping nut c. Two arbors should be used 
to permit loading the blanks on one while the other is in the 


ZH-TK 
SXSSG g 


b 
a! 


Tie 
NZNZNZNANZNNN 
\\ 


MACHINERY 


Fig. 12. Two Methods of holding Pinions having Center Holes 
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machine. When the ar- 
bor is to be loaded: with 
blanks, clamping nut c 
is first turned back 
against the arbor 
shoulder, and nut Db is 
removed. After sliding 
the blanks on the arbor, 
= nut 0 is screwed against 
WS the shoulder at the slot- 
LieD ted end of the arbor, 
and then nut c is tight- 
ened against the stack 
of blanks. These wheel 
blanks are without cen- 
ter holes, and a formed 
cutter is used to trim 
the tops of the teeth at 
the same time that the 
sides and root are fin- 
ished. The gears are af- 
terward held by the 
outside in order that 
the center hole may be 
located accurately rela- 
tive to the teeth. 


Holding Sector-shaped 
Blanks 


Diagram B shows a 
method of holding sec- 
tor-shaped blanks. The 
faceplate f has a pin or 
dog d engaging plate e. The blanks are clamped between 
this plate and the one on the opposite side, by nut n. The 
clamping stud and arbor locate the blanks (see end view), 
and the dog locates the holding device. The index-plate of 
the machine is set in relation to this locating dog. A dupli- 
cate work-holding device should be used to permit loading 
one while the machine is operating on work in the other. 
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Fig. 13. (A) Segment Arbor for Blanks having Spokes; (B) Method of holding Segment Gears 
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‘Cores and Slides for Die-casting Dies 


By CHARLES PACK, Vice-president and Chief Metallurgist, Doehler Die-Casting Co., Brooklyn, N. Y. 


ORES and slides are the 
G special means provided for 

casting holes, irregular 
sections, undercuts, etc., and the 
possibilities of producing a part 
by the die-casting process often 
depend on the ingenuity with 
which the coring of the casting 
is arranged. The cores are al- 
most invariably drawn from the 
casting by a rock and pinion 
arrangement, as are also the 
slides, which are usually drawn 
from the sides. While it is nec- 
essary to provide a draft for the 
cores in nearly every case, when 
slides are used draft is not 
necessary for the surfaces of the casting formed by the 
slides. 

The cores sometimes consist of loose pieces which are 
placed in the die before casting and removed by means of 
a hammer after the casting is made. The cores may be 
arranged in a variety of ways and these points are best 
covered by actual illustrations. Take the case of adding 
machine frames; aside from being exceptional products 
with regard to size, these castings also present problems in 
core arrangement. The ribbed interior of the castings is 
made from a single huge core, and the exterior from the 
parts of the die. 

With the exception of only one part, that is, the rectan- 
gular vertical opening on the keyboard, all the sections are 
capable of being drawn from each other. Inasmuch as this 
vertical opening has rounded edges on the outside, it must 
be formed by a core drawn at right angles to the other 
cores. To accomplish this, the core used is separate and is 
ejected with the casting. It remains in the cast hole until 
subsequently removed. The core is then fitted back in the 
die for making the next cast. 


Die with Several Slides and Two Long Cores 


A very good’ example’ of die construction using slides 
and long cores for the central hole is that of the vacuum 
sweeper brush roll shown in Fig. 1. This part is made from 
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aluminum and contains a central 
pulley and twenty-four lugs 
arranged helically .so that a 
straight parting would be impos- 
sible on account of unavoidable 
under-cuts. These lugs are 15 
degrees apart, and they are num- 
bered both on the detail view, 
Fig. 1, and on the illustration 
of the die, Fig. 2, so that the con- 
struction of the die may be more 
readily understood. 

The hole cores A, Fig. 2, are 
tapered from the center line of 
the pulley, and each is operated 
in the regular way by a rack 
and pinion. The length of these 
two cores makes it necessary to furnish an outboard 
support at each end of the die for the pinions, to allow for 
the necessarily long draw. The ejector die, a plan view 
of which is shown, consists of four slides arranged in pairs. 
The first pair part on the longitudinal center line of the 
casting and form lugs 4, 5, and 6 on one side, and 16, 17, 
and 18 on the other side. Sections of these two slides are 
shown at OC and £ in the lower left-hand corner of the illus- 
tration. 

Lugs 1, 2, and 3 on one side, and- 13, 14, and 15 on the 
other are formed by stationary die sections, as shown by 
the sectional view D. This two-piece construction facilitates 
machining, and is the only reason for the sectional design. 
These sections are of different widths so as to provide a 
stop or shoulder at the center line which will determine 
the position of the first-mentioned slides when closed. Lugs 
22, 23, and 24 on the right-hand side of the pulley, and lugs 
10, 11, and 12 are also produced by a pair of slides arranged 
to part as shown in the sectional view at the left. These 
mating slides are also arranged to fit against a stop or 
shoulder on the right-hand end section of the die which is 
stationary. This section is one piece and casts lugs 7, 8, 
and 9, it being unnecessary to use the two-piece construction 
to facilitate machining the impression. (See sectional 
view B.) The three opposite lugs, 19, 20, and 21 are simi- 
larly formed in the impressions in the cover die. 
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The sectional views of the cover and ejector dies shown 
in their relative positions just before closing, indicate by 
number the relative position of the lugs. The slides are 
operated by pinions F' and G. The point of greatest in- 
terest in this construction is the ingenuity used in the 
arrangement of slides so as to make it possible to stagger 
the parting line every third or fourth lug, thus avoiding 
under-cuts and making what might otherwise appear to be a 
most difficult problem, a simple and practical die-casting 
proposition. 
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Attention is called to the fact that the cover die is con- 
structed to lock over the ejector die, locking members being 
provided on all four sides of the cover die. Another detail 
of importance, especially in large dies, is the location of 
the water line for cooling the dies. Both the cover and 
ejector dies are cooled. In this case the water line for 
the ejector die is shown at H. This pipe passes in and 
loops around under the central section of the casting im- 
pression and drains out on the other side. Corresponding 
water lines in the cover die are indicated at I. 
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The sprue-cutter is located at J. The gate (not shown) 
is in the cover die, and consists of seven channels so located 
as to distribute the metal to the cavity proportionately. It 
will be noted that the sprue-cutter is offset relative to its 
body so that a larger radius is provided on the side toward 
the impression than on the other side. This is done to 
permit the metal to flow more freely in entering the gate. 
All dimensions on this casting are held to a tolerance 
of + 0.005 inch or less, and the holes have a tolerance 
of + 0.001 and — 0.002 inch. 

This is the last article in this series on die-casting ma- 
chines and methods, and the design of die-casting dies. 


* * 


METHOD FOR FINDING LEWIS FACTORS 


By M. A. DURLAND, Assistant Professor of Machine Design, 
Kansas State Agricultural College 


The most generally accepted method for finding the com- 
parative strength of various gear tooth forms is by means 
of Lewis factors. In this method the weakest section of the 
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Fig. 1, Diagram illustrating Graphic Method of finding the Weakest 


Section of a Rack Tooth 

tooth is found by passing a parabola through the point of 
intersection of the pressure line and the center line, the 
pressure line being drawn through the tip of the tooth. The 
point at which this parabola is tangent to the tooth curve 
locates the weakest section. The passing of a parabola 
through a given point tangent to a curve, however, is usu- 
ally a tedious cut-and-try proposition. 

In Lewis’ original article he states: “In the rack tooth 
of 20 degrees obliquity this (the weakest section) is found 
at once by prolonging OA, Fig. 1, to its intersection G with 
the center line FB and laying off BF equal to BG; in other 
cases the weakest section may be found tentatively to a 
nice degree of accuracy in two or three trials.” The first 
part of this statement is a mathematical fact, but the latter 
part does not sound particularly inviting. 

To illustrate at least one opinion of the method described 
by Lewis, the writer will quote from an article appearing in 
October, 1922, Macuinery, page 109. ‘The parabola scheme, 
which is well known, is a rather hit-and-miss method, and in 
order to obtain accurate results, it is necessary that the 
person using it have some experience in dealing with the 
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strength of gear teeth. It is simple to apply, but the results 
are not so accurate as can be obtained by other methods.” 
In the article referred to, an improved method is presented 
which perhaps gives as accurate results as any other method, 
but which, nevertheless, leaves much to be desired in the 
matter of convenience and time required. 

Another method is presented here, which, although it may 
not be new, has never to the writer’s knowledge been de- 
scribed in technical publications. It is believed to be a dis- 
tinct improvement over each of the other methods referred 
to. At the point of tangency of the parabola and the tooth 
outline a straight line may be drawn tangent to both. It 
may be proved mathematically that this straight line will in- 
tersect the center line of the tooth at a point such that the 
distance from G to B, Fig. 2, is the same as from F to B. 


This procedure may be reversed for finding the point of 


tangency of the parabola and the tooth outline. The con- 
struction is as follows: Draw the pressure line AB through 
the point of the tooth. Erect a perpendicular to the center 
line of the tooth at B. Lay a scale tangent to the tooth 
curve near the root and crossing the center line. Now shift 


Fig. 2. 


Application of Method illustrated in Fig. 1 to Problem 


involving Spur Gear Teeth 
this scale, keeping it always tangent to the tooth curve, 
until the distance GH equals CH. 

The point of tangency of the straightedge and the tooth 
curve is also the point of tangency of the parabola and the 
tooth curve, so that we now have located the weakest section, 
namely section CJ. The parabola shown in Fig. 2 is merely 
drawn for the sake of illustration, and of course would not 
be drawn in the actual solution, since the tangent point is 
all that is desired. This method is mathematically correct 
and much simpler than other methods in common use. The 
accuracy obtained is also equal if not superior to that ob- 
tained with any other method. It should be remembered that 
the results obtained with any method are entirely dependent 
on the accuracy of the gear tooth outline. 


* * 


Trolley cars equipped with roller bearings are to be in- 
stalled in St. Paul and Minneapolis, Minn. It is expected 
that there will be a saving of from 12 to 15 per cent in the 
power required for moving the cars, and that, in addition, 
the cars will be more easily controlled. 
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Babbitting Fixtures 


Fig. 1. Fixture used in babbitting Elevator Worm-shaft Bearing 
Thrust Box 


necessary to provide a means for holding the work se- 
curely while the mandrel for the hole is located in a true 
central position. The variety of casting design may often 
lead to the use of babbitting fixtures having special features. 
In this article a number of such fixtures are illustrated. 
All mandrels used are made over-size to allow for shrinkage. 
This may be from 0.005 to 0.010 inch on the diameter, de- 
pending on the size of the hole. 

A sectional view of a thrust box for an elevator worm-shaft 
_ bearing is shown in Fig. 3, the babbitt lining being indicated 
in solid section. The fixture in readiness for pouring the 
babbitt, is shown in Fig. 1; an extra arbor with stop-collars 
used at each end of the bearing hole may be seen in front 
of the fixture. The mandrel has a key at one end for cast- 
ing an oil-groove and is reduced in diameter at the forward 
end to accommodate the three-piece sectional sleeve A, which 


[ order to cast babbitt bearings in rough castings it is 


is fitted around this reduced diameter to cast the clearance . 


space A, Fig. 3, for the oil seal. The one-inch wide slot B 
is cast by a separate piece B, Fig. 1, through which the 
mandrel passes. This loose piece is located in the proper 
position by a keyway fitting over a key on the mandrel. 

The casting has a 24-inch 
hole, a hub 4% inches in 
diameter and 10 5/16 inches 
long, and a flange 11 inches 
in diameter. The casting is 
clamped by means of a ring C 
in the fixture, which is inter- 
changeable for different di- 
ameters of castings. It is 
located with the ridge D in 
‘a vertical position, so that 
the pouring hole cored near 
this ridge will be on top. 
The mandrel is passed 
through the central hole 
after the casting has been 
clamped in place, and the 
stop-collars are located at 
the front and rear, but are 
not fastened at this time to 


CORED POURING 


Fig. 3. 


Thrust Box babbitted in Fixture shown in Fig, 1 


Fig, 2, Babbitting Fixture for Split Bearing Boxes for Elevator 


Drive Shaft 


the mandrel. The cored opening for slot B, Fig. 3, is located 
vertically. The work-holding part of this fixture has an 
opening at the rear through which the loose piece for cast- 
ing this slot is dropped into the cored opening in the cast- 
ing, where it is centered by the mandrel which is passed 
through it. 

The three loose sectional pieces for the oil seal are then 
fitted around the mandrel, as the extra mandrel in Fig. 1 
shows, and the front stop-collar passed over them against 
the hub of the casting and clamped; the rear stop-collar is 
also fastened at this time. The front and rear bearing 
brackets for supporting the extending ends of the mandrel 
are then located in position on the base of the fixture. These 
have a circular base for convenience in moving them later- 
ally into alignment with the mandrel. Finally, the mandrel 
is fastened in these bearing brackets by means of thumb- 
screws, and the casting poured. 

During the pouring, the operator watches the rise of the 
liquid babbitt around the loose piece for the oil slot (which 
is exposed to view), and when it overflows he stops pouring. 
At this time the cored pouring hole is also filled. To re- 
move the work, the thumb-screws and clamps are loosened 
at the front and rear, the 
work with mandrel assembly 
removed, and the mandrel 
driven out by hitting it on 
the end. The split sleeve sec- 
tions and the loose piece B 
then drop out. 

The tapped hole and the 
two countersunk holes shown 
in Fig. 3 are machined after 
the bearing has been babbit- 
ted. Ridge D is chipped off 
on the dotted line to form a 
projection, from which any 
oil leaking from the end of 
the bearing may drip, instead 
of spreading all over the cast- 
ing. There is always a slight 
amount of babbitt that escapes 
between the ends of the cast- 
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Fig. 4. Split Main Bearings babbitted in Fixture shown in Fig. 2 


ing and the stop-collars, and this is subsequently squared 
off by facing on the ends. 


Fixture for Split Bearing Boxes 


The babbitting fixture shown in Fig. 2 is used for pouring 
split main bearing boxes used in elevator construction. The 
cylindrical part of this fixture has a flange at the bottom 
which fits into the base; this provides for using other man- 
drels, when bearings of different diameters are to be cast. 
The lower half-box has a longitudinal oil-channel leading 
to the oil-ring groove (see Fig. 4), and both castings have 
45-degree beveled edges to form oil-grooves at the parting. 
These are all cast by means of the fixed mandrel. 

In Fig. 2 the fixture is shown before it is fully assembled 
so as to expose the passage through which the metal enters, 
and the pouring spout. Best results are obtained in babbit- 
ting by pouring from the. bottom, so that the metal will 
rise to the top. The pouring channel or gate is cut into the 
base of the fixture, and is covered by a strap. The pouring 
spout is split vertically and held together by clamps. .These 
clamps are not shown in the illustration, but they swing in 
the slots A. The construction permits the pouring spout to 
be opened in case the sprue extends into it and prevents the 
work from being removed. The pouring spout is located so 
as to align with the gate in the fixture base, and fastened 
by means of a strap and two tie-rods. 

The casting is located sidewise by two pins extending at 
each side, and is clamped by means of a pilot screw. The 
pilot screw also forms the *4-inch oil-hole in each casting, 
and it carries a thick felt washer to seal the hole during 
pouring. A plate B carrying four ejector-pins is operated 
by a screw from the rear to remove the half-boxes after 
they are babbitted. The castings are faced on the ends to 
remove excess babbitt metal and finished at the joint with a 
file so as to assemble tightly. 
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Fig. 5. ‘Solid Bearing Box babbitted in Fixture shown in Fig. 6 
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Fig. 4 shows the channels for distributing the oil, as well 
as the assembly of the upper bearing, the position of which 
is indicated by dot-end-dash outline. The oil channel is 
5g inch wide and 1 inch deep, and extends: into the oil- 
ring groove in the lower member. The upper member of 
the-box extends only to this oil-groove, so that the ring may 
hang on the shaft as shown. 
member of the box is identical with that just described, and 
is performed in the same fixture with the necessary mandrel. 


Babbitting Solid Main Bearing Boxes 


A main bearing box for an electric elevator sheave shaft 
is illustrated in Fig. 5, and the fixture used in babbitting 
the lining in Fig. 6. This casting has two oil-grooves which 
are formed by projections on the mandrel, and a %4-inch 
slot for the oil-ring which is formed by an inserted piece 
having a semicircular end. The *%-inch hole in the box is 
drilled after babbitting, and the ends are faced as in pre- 
vious examples. 

In performing this operation, the cylindrical fixture used 
is set on a table un- ; 
der a drop-hammer. 
This set-up is shown 
in Fig. 6 with the 
hammer in its ele- 
vated _ position, 
guided by the side, 
rails of the support- 
ing frame. The ham- 
mer is held in this 
position by a latch, 
and after the _ bab- 
pitting has been 
completed it is -re- 
leased to knock the 
mandrel from _ the 
work. The casting 
is located over a cir- 
cular plate and the 
mandrel lowered 
into it by means of 
a hoist to a depth 
determined by the 
pilot screw shown at 
the front of the fix- 
ture. The upper part 
of the fixture con- 


members which are 
Swung together to 
enclose the casting. 
These have a slot in which the previously mentioned loose 
piece is inserted and brought up against the mandrel, 
where it is held while strap A is slipped over posts on the 
swinging members. This securely clamps the entire ar- 
rangement. 

Piece B is then fastened to the side of the fixture. This 
piece contains the channel or gate through which the metal 
is admitted to the bearing. The pouring spout is then bolted 
to this piece, the arrangement being similar to that de- 
scribed in connection with Fig. 2. This pouring spout is 
also split longitudinally and clamped together when in use. 
After the bearing has been poured, it is necessary to remove 
the pouring spout before the hinged members can be swung 
to release the work. When this is done, the hammer is 
dropped to remove the mandrel. Various sizes of these 
bearings are all handled on this fixture by the use of suitable 
mandrels and loose pieces for the oil-ring slot. 

The examples here cited are selected from the practice 
of the A. B. See Electric Elevator Co., Jersey City, N. J., 
where all bearing work is babbitted in fixtures of which 
these are representative. 


babbitting Bearing 
Boxes for Elevator Shaft 


Fig. 6. Fixture for 


The babbitting of the upper — 
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‘Latch Needle 


Manufacture 


A Description of the Methods Employed 
in Making Knitting Machine Needles, 
and the Special Equipment Employed 


By FRED R. DANIELS 


many designs, and the methods of manufacture are 
nearly as varied as the types of needles. The work 
is of a delicate nature, and the machines employed are 
ingenious in their construction and of special design. The 
names of the different parts of a latch needle of common de- 
sign are indicated in Fig. 1. This illustration also shows a 
greatly enlarged view of the latch, and an enlarged sec- 
tional view of the needle blade. 
The operations in the making of.a needle of this type are 
as follows: (1) Cut off stock, bend butt, bend shank; (2) 
swage hook end; (3) flatten both sides (see sectional view) ; 
(4) mill slab; (5) set back point so that under side of needle 
will be straight its entire length, cut off pointed end to 
length, and center for latch rivet hole; (6) point; (7) mill 
slot for latch; (8) drill latch rivet hole, broach latch slot (un- 
der side); (9) tap for threaded latch rivet; (10) remove 
burrs from slot; (11) grind to remove burrs from edges; 
(12) assemble latch and rivet; (13) set down rivet; (14) 
grind ends of rivet flush with cheek; (15) impress ends of 
rivet; (16) bend hook; (17) grind end of latch that fits over 
needle hook; (18) harden and temper; (19) polish and 
straighten; and (20) inspect. Where two or more opera- 
tions are given under one operation number, they are per- 
formed on a special machine at one time. 


| aa machine latch needles are made in a great 


Forming the Butt and Shank 


The needles are made from high-grade, cold-rolled steel 
wire, and are first bent to form the butt and the shank. For 
this work, a cam-operated machine (shown in the heading 
illustration) is employed, which closely resembles in opera- 
tion the familiar wire-forming machines on the market. 
wire is fed in from a reel at the rear, passed through a 
whirling wire straightener A, 
consisting of a series of stag- 
gered posts with grooves at 


The 


If the needle has a bent shank (all needles do not), this 
is bent around the vertical king-post, which is then with- 
drawn and another horizontal slide advanced to close the 
end. The cycle is completed by cutting off the piece, which 
drops into a receptacle. It is next delivered to the swaging 
machine where the hook end is cold-swaged, after which 
it passes to a power press to have both sides of the needle 
flattened. (For details regarding the forming of wire, see 
August and September, 1922, MACHINERY; for cold-swaging 
data, see June and July, 1921, MACHINERY.) 


Flattening and Slabbing Operations 


Before referring to the flattening we may digress for a 
moment to refer to the slabbing operation which sometimes 
follows and sometimes precedes the flattening, according to 
the accepted practice in different shops. The slab is often 
short—not more than % inch long—but in many designs 
of needles it extends for a considerable length. If it is 
long, it is invariably milled and the operation then follows 
the flattening; if it is short, it may be produced by indent- 
ing the round wire under a press, so that, in flattening, this 
indentation forms the slab and thus somewhat simplifies the 
manufacture. Obviously, there will be no rough edges pro- 
duced by this method like those resulting from milling. 

A Waterbury-Farrel power press, equipped with plain 
dies, and a special feeding arrangement, is used in flattening. 
This machine is illustrated in Fig. 2. This view shows 
the cam on the left-hand side and the mechanism that 
it actuates for operating the feeding device. Beneath the 
shelf A there is a sheet-metal slide which advances and 
recedes horizontally as the cam causes lever arm B to oscil- 
late. The upper part of this arm is a spring-actuated ex- 
tension, so that a post carried in the extension may travel 
, horizontally in a slot in 
bracket C to move the slide. 

Bearing against the under 


the ends over which the wire side of the. slide, which is 
is drawn, and thence into known as a “shovel,” there 
jaws by which it is gripped. is another sheet-metal shovel 
The jaws are carried in a that is stationary and set at 
cam-operated slide B, the an angle, with its front edge 


stroke of which may be ad- 
justed to suit the length of 
needle. This slide carries the 
wire into the center of the 
machine, after which the 
slides that carry the bending 
dies advance in sequence to 
bend the butt. 


LATCH (ENLARGED) 


Fig. 1. Typical Design of 


bearing on the under side of 
the horizontal shovel. When 
the horizontal shovel is re- 
ceded, its front edge coincides 
with the front edge of the 
shelf, and the angular shovel, 
which is bearing under ten- 
sion against the horizontal 


NORMAL SECTION 
OF NEEDLE (ENLARGED) 


Machinery 


Latch Needle with Enlarged Views of 
Latch and Needle Blade Section 
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equipped 


Device used in flattening Needles, 
with a Cam-operated Feeding Device 


Fig, 2. Power Press 


shovel, extends an inch or more toward the die, with its 
front edge above the top surface of the die, as shown at D. 


The operator slides a needle to the edge of the shelf, - 


where it rests flat on the angular shovel. Then the cam- 
operated shovel advances, sliding the needle along on the 
other shovel as it forces the end of the angular shovel down. 
The needle is thus fed along until it is deposited on the die, 
directly under the flattening punch. With the backward 
traverse of the shovel a third shovel advances from the rear, 
operated from the same cam that operates the front shovel. 
In the course of its return traverse, the front shovel per- 
mits the edge of the angular shovel to spring up sufficiently 
from the level of the die-block so that the rear shovel can 
push the flattening needle forward under it and into a re- 
ceptacle supported on the spring arms EH. This device en- 
ables a production of fifty-four needles per minute to be 
obtained. ‘ 

The fact that the butt end of the needle is of heavier 
section than the latch end makes it necessary to use greater 
pressure at the butt end in flattening. This is accomplished 
by tilting the die at a slight angle to bring the punch and 
die closer together at the butt end. The change in the press, 
necessary to obtain this angular setting, consisted of machin- 
ing the die-bed to a radius of 12 feet, and then machining 
the under side of the die to fit this radius. The adjusting 
screws F on both sides of the press are then used to move 
the die sidewise sufficiently, in setting it up, to obtain this 
angular setting. After the die has been rocked an amount 
determined largely by experiment, its position is secured 
by tightening the check-nuts on the adjusting screws. 

If the slabs are milled, that operation follows the flattening, 
and is performed with a plain milling cutter. The work 
is stacked on edge in an indexing milling fixture, arranged 
to give continuous production. Both sides of the milling fix- 
ture are alike, so that a number of needles may be stacked 
on their back and milled while the other station is being 
loaded. 


Machine for Setting Back the Tapered End 


At this stage of manufacture the swaged end of the flat- 
tened needle is a symmetrical taper. The next operation 
consists of “setting back” this point so that one edge only 
will taper and the other will form the straight back edge. 
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An automatic machine performs this operation, and at the 
same time makes the center for the rivet in the cheek 
(see Fig. 1), and severs the swaged end of the needle to 
establish a uniform length between it and the center of 
the rivet. This dimension is of the utmost importance, as 
is also the dimension from the rivet to the butt. This 
machine locates the needle correctly from the butt, so that 
the latter dimension is also accurately established. The 
machine is illustrated in Fig. 3. 

The needles are stacked, butt up, in a chute A which is a 
portion of the table having a guide to accommodate the 
ends of the needles. They are fed along by a weight hung 
over a pulley and connected to a wire finger. The stack of 
needles is prevented from buckling under the pressure by 
means of flat springs which bear lightly on the needles and 
under which they are permitted to pass as they are fed 
toward the feeder C. 

This feeder reciprocates, sliding a needle from the chute, 
between jaws, and into the operative position. One jaw is 
stationary and the other opens about 1% inch, by means of 
a cam-operated lever connected to a post on the movable jaw. 
Directly beneath this jaw there is a sheet-metal slide or 
shelf which allows the needle to be passed over it when the 
movable jaw is open. As soon as the needle reaches the 
cperative position, the jaw closes and holds it during the 
functioning of the machine, while the feeder returns to 
advance another needle. At the completion of the operation, 
the movable jaw again opens, but previous to the movement 
of the jaw a spring has pulled the underneath shelf from 
under the jaw opening, permitting the needle to drop into a 
receptacle beneath. 

This machine has all its movements actuated by cams. 
With the needle advanced to the operative position, a ver- 
tical plunger operated by lever F descends against the up- 
turned edge, and holds the needle from moving under the 
pressure of setting back the point. This plunger contacts 
with the needle close to the beginning of the swaged taper, 
and remains in contact while a punch operated from lever 
G descends and sets back the point. 

The centering tools for the rivet hole indent both sides of © 
the cheek to a sufficient depth so that when the hole is drilled 
in a subsequent operation, it will be slightly countersunk 
to receive the rivet head. The two slides that carry the 
centering tools are shown at H. Finally, the cam-lever J ad- 
vances another slide, which carries one of the cutting-off 
tools for shearing the ends of the needles to a uniform 
length; the other shearing tool is stationary but adjustable. 
The adjustments for setting the slides for centering and 
cutting off permit all sizes of needles to be handled on this 
type of machine. The feeder remains in the advanced posi- 
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Fig, 3, Machine for setting Back the Taper End, cutting off, and 


centering Latch Needles 
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tion during this operation, and on its return the needle 
drops through the open jaws, as previously described. The 
severed end of the needle is next pointed, using a bench 
machine having a tool-head with four blades extending 
radially, similar to a box-tool. 


Milling the Latch Slot 


Milling the slot in which the latch is to be assembled is 
an operation upon the accuracy of which a great deal de- 
pends. Needles are made from wire ranging in size from 
No. 6 to 54 gage, the average size being No. 36, 0.029 inch 
in diameter. The approximate thickness of the saw is one- 
third the thickness of the needle, so that for a No. 54 gage 
needle, which is 0.020 inch thick, the slot would be 0.0065 
inch wide. From this it will be seen that an error in central 
location of even 0.0005 inch would probably cause the work 
to be scrapped. 

The slotting machine is equipped with the standard type 
of feeding arrangement, and a cam-controlled feed move- 
ment for the saw, with provision for varying the depth when 
desired. The position of the cutter-head may also be ad- 
justed. The saws operate at a speed of 800 revolutions per 
minute, and the average production on this machine is 4000 
needles per eight-hour day. Directly above the saw there 
is an oil-tube containing a swab, from which an occasional 
drop of cutting oil flows. 


Drilling Rivet Hole and Broaching Slot 


The next operations consist of drilling the hole for the 
rivet, and broaching the slot where it breaks through on 
the under side. In some methods of needle manufacture, 
the drilling is performed before cutting the slot, but both 
drilling and broaching have been combined to advantage in 
_ the machine shown in Fig. 4. In this method of manufac- 
ture advantage is taken of the passage of the broach to 
remove the burr from the inside of the slot where the hole 
breaks through. 

This machine is similar in design to the point-setting and 
centering machine, Fig. 3. The drills operate from opposed 
spindles horizontally, and the broach A operates vertically, 
by means of the cam-lever B. The bellcrank feed-lever for 
one of the spindles is shown at C; it advances by cam action 
and returns by spring tension. The drills are flat drills, 
and for the average size needle are 0.016 inch in diameter. 

If a threaded rivet is used (and this is generally recog- 
nized aS an advantage over the straight pin in rivet), the 
holes are tapped after drilling on a horizontal bench machine 
with a clutch reversal. The needles are fed on the tap by 
hand. The tap is 1/64 inch diameter by 250 threads per inch. 


Fig. 4. 


Drilling Latch Rivet Holes and broaching Latch Slot on an 
Automatic Machine 
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Fig, 5, 


Machine for making Needle Latches, cutting off Stock and 
performing All Operations 


With the exception of smoothing up the needle by grind- 
ing the burrs from the outside of the broached slot, and 
removing the sharp edges on other parts by grinding, this 
completes the manufacture up to the time of assembling the 
latch. The burring of the broached slot and the edges are 
hand operations in which the needles are passed over the 
grinding wheel lightly. 


Making and Assembling the Latches 


Fig. 5 is a view ofa latch machine which transforms wire 
from the reel into finished latches. The machine is unique 
in appearance and rapid in operation. The wire passes from 
the reel over the curved arm A and through jaws between 
which it is lightly gripped. 

Five distinct operations are performed by this machine, 
the tools for four of which operate vertically, while the 
other operates horizontally. A horizontal tool is the first 
one to function, and this is called a “dapper” or “nooket” 
punch which forms the spoon in the latch. (See Fig. 1.) 
The end of this punch is shown at B, and directly in back 
of it there is another tool that holds the wire against the 
disk-like die C. This die has radial notches: in which the 
wire is held. Then cam D operates a rod which pushes the 
chuck to the front. This is possible because the jaws do 
not hold the wire tightly. The movement of this rod leaves 
just enough wire projecting from the jaws to make the 
latch; in other words, it is a measuring. device. This is 
necessary because the spoon is formed first in the end of 
the wire and permits no cutting off at this end, except 
trimming, after the latch has been finished. 

A large irregularly shaped cam next advances the slide 
on which the chuck is located, successively to the four re- 
maining stations. The first of these flattens the latch to 
fit the slot in the needle, the second pierces the rivet hole, 
the third trims the end, and the fourth cuts off the latch. 
At each advance of the slide, a hardened steel button on 
arm E is positioned under each of the adjustable stops at 
each station of the machine. This permits each vertical 
tool to operate without the others being moved, at each 
stroke of the vertical slide. 

Micrometer adjustment is provided for these stops and 
also for the stops F that are used in setting the lower die- 
members. The long bar G extending across the front of 
the machine is used to draw back the chuck after each 
operation, preparatory to the next advance of the horizontal 
slide. This bar is operated by a cam at the rear of the 
machine, and springs are used to assist in returning the 
chuck when advanced to the next station. 

At the last station two circular cutters sever the latch, 
which is deposited in a box at the right. The chuck is 
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then slid back by bar G@ and the slide returned to the start- 
ing position, when the cycle is repeated. Bar G next ad- 
vances the chuck so that the short projecting end of the 
wire can be gripped in die C, as previously described, while 
the chuck is being pushed back to measure off the length 
of wire needed for another latch. The production is about 
20,000 in a nine-hour day. 

The assembling of the latches is done by hand, and girls 
are usually employed for this work. After some experi- 
ence, the operators become quite dexterous in fitting the 
flattened end of the small latch into the slot, and screwing 
in the rivet. The needle, with latch and rivet assembled, 
is then ready to be riveted. A number of different types 
of riveting machines have been successfully. employed, but 
possibly the most satisfactory machine is one employing 
two electric vibrators for delivering the blows. The move- 
ment is effected by a blade or spring which is actuated 
by the magnet of an induction coil, and its vibration pro- 
duces a succession of rapid blows which can be suitably 


Fig. 6. Semi-automatic Machine which is employed for grinding the 
Ends of the Rivets Flush with the Cheek 
regulated. It is important that the rivet should not be 


swelled or bulged on the body at this time. 
Grinding the Rivets Flush with the Cheek 


A semi-automatic machine is used in grinding both ends 
of the rivet simultaneously. This machine is illustrated in 
Fig. 6, where a needle is shown held in the jaws at the 
loading station and two others are about to pass between the 
two grinding wheels by means of which the operation is 
performed. A revolving plate carries eight pairs of jaws. 
The movable member of these jaws is opened when one of 
the levers A is raised by means of a stationary cam beneath 
the plate. This oceurs after the needles have passed be- 
tween the two wheels, at which time a wire extending ver- 
tically dislodges the needle and gives it a spin so that it 
drops into a receptacle. The plate continues to revolve 
with the jaws open until the loading station is reached, 
when the operator inserts a needle and the movable jaw 
closes. 

Another type of machine used for the same purpose 
employs spring jaws operating vertically instead of a cam- 
controlled chucking mechanism. These jaws hold the wire 
by spring tension, and each movable jaw is raised when it 
is tripped by a lever at the loading station. The spring jaw 
closes immediately and is opened after the needle has been 
ground, by the same arrangement. 
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Each grinding wheel is carried in a separate head and 
carefully guarded. Suitable provision is made for adjust- 
ing the height of these two heads so that they will be 


equidistant from the center of the needle, to suit work of 


different thicknesses. The distance between the faces of 
the wheels must also be accurately set, for which purpose - 
a graduated sleeve with a conical end, located in back of the 
grinding wheel heads, is employed. Each wheel-head has a 
projecting lug at the rear, in which an adjusting screw is 
carried. These contact with the conical end of the gradu- 
ated sleeve, so that by turning the knurled head of the 
sleeve both wheel-heads will be spread or brought together 
at the same time, the micrometer reading being used to 
determine the space between them. This permits a ready 
means of compensating for wear on the face of the grinding 
wheels. 

A novel method of lubricating the wheels is employed. 
This consists of passing tubes into the center hole of each 
wheel, which is cut out to produce an annular channel in 


Hip cme. 


Front View of Hook-bending Machine, showing Common Type 
of Feeding Mechanism for Needle Machinery 


the babbitt, into which kerosene oil is delivered from the 
tank shown. The centrifugal force causes the kerosene to 
penetrate the wheel and work out to the periphery. This is 
an effective means of obviating a difficulty experienced in 
lubricating the wheels from the outside, when the oil is often 
precipitated into the operator’s face; it also facilitates 
guarding the wheels. 


Importance of Correctly Riveted Latch 


It is important to note at this time the finer details in- 
volved. in the assembling of the latch. It is not simply 
the setting down of a rivet, as ordinarily conceived of, be- 
cause there must be not only a free movement of the latch 
but at the same time only a limited amount of side move- 
ment. A great deal of research work has been done to 
determine the exact size and type of rivet for each size 
joint, and there is still some difference of opinion regard- 
ing this. : J 

After the rivet has been set down, an operation is per- 
formed which is known as “impressing” the ends of the 
rivet. The purpose of this is to bulge the rivet so as to 
increase its diameter within the latch about 0.004 inch, but 
not to such a degree that it will be tight in the latch hole. 
If the diameter of the rivet is, say, 0.015 inch, the hole 
in the latch should be 0.020 inch, leaving 0.0005 inch clear- 
ance all around after the rivet has been bulged 0.004 inch. 
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This is done to prevent the sides of the slot from contract- 


ing due to hardening and leaving the ends of the rivet 


projecting from the surfaces of the cheeks. This difficulty, 


of course, is more noticeable with plain rivets than with. 


threaded rivets; in fact, the use of threaded rivets is favored 
principally for this reason. 

With the threaded rivet, the plain hole in the latch has 
a bearing on the threaded central portion of the rivet which, 
of course, is theoretically incorrect. However, no ill effects 
have resulted from this condition, owing, no doubt, to the 
very fine thread on the rivets—250 per inch. The operation 
of impressing the ends of the rivets follows the grinding, 
and it is of great importance. It is performed by simply 
pressing the rivet from the ends under a uniform and pre- 
determined pressure. ‘ 


Bending the Hooks 


An automatic hook-bending machine is shown from the 
front in Fig. 7 and from the right-hand side in Fig. 8. This 
machine is of the same type as the other cam-operated 
machines previously described, in which the needles are 
advanced by a feeder, held by jaws, and released -so that 
they drop through when a slide is opened beneath the jaws. 

With the work advanced to position in this manner, the 
roll-carrier F' is os- 
cillated to bend the 
hook around a hori- 
zontal post. The first 
movement of the 
machine is the 
advance of this post 
by slide G, which lo- 
cates the post over 
the point of the 
needle. There is a 
grooved roll H in the 
carrier which, in its 
- operative position, 
is slightly above the ~ 
end of the needle. 
The carrier is oscil- 
lated on its forward 
movement by means ~ 


Fig. 8. 
of the cam-operated ee 


rack J and a pinion, and at the same time the carrier is. 


pivoted to swing the roll down into contact with the needle. 
This is accomplished by a lever J operating from the side of 
the cam, which actuates a rod extending through the pinion. 
The rod has a beveled end that raises post kK, thus pivoting 
the carrier. ; 

As the carrier is oscillated and the hook formed around 
the horizontal post, the cam-lever J is withdrawn, permit- 
ting a spring to raise the roll again before the backward 
oscillation occurs. The arrangement for pivoting the car- 
rier provides the correct amount of tension required for 
bending the hook properly. An inspection of the needle in 
Fig. 1 will show that the end of the hook is not concentric 
with the center, and consequently pressure must be applied 
in bending, which will cause the roll to contact firmly 
“with the hook, even at the extreme point. 


Final Operations 


The final operations in the manufacture of latch needles 
include grinding the latch on the end near where it engages 
the hook. This is a hand operation, and is usually per- 
formed by one stroke of the work against the grinding 
wheel. The needles are next hardened and quenched in oil, 
and then drawn to a spring temper. After tempering, they 
are polished by tumbling in sawdust, and then straightened. 
The straightening operation is done manually with a ham- 
mer and block, and requires considerable skill. The experi- 
enced straightener seems to sense where a blow delivered 
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Side View of Hook-bending Machine shown in Fig. 7 
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against the needle will accomplish the desired results. The 
needles are straightened about as fast as the operator can 
tap them with a hammer when laid on a block. The final 


operation is inspecting. 
* * * 


STANDARD STEEL FOUNDRY TRADE 
PRACTICES 


At a recent meeting of the Electric Steel Founder’s Re- 
search Group held in Pittsburg, Pa., the following standard 
trade practices were adopted: 

1. Suitable pattern equipment for economical molding 
shall be furnished by the customer. 

2. The foundry will not be responsible for correctness of 
pattern equipment, except when such equipment is made for 
the customer under the supervision of the foundry. 

3. Repairs on pattern equipment shall be paid for by the 
customer, except when occasioned by carelessness on the 


. part of the foundry. 


4, Patterns must have distinctive colors to identify sepa- 
rately the core-prints, machined surfaces, and rough cast- 
ing. 

5. All patterns, core-boxes, and loose pieces must be prop- 
erly numbered so that they can be easily identified. 

6. All transporta- 
tion charges on pat- 
tern equipment to 

‘and from the foun- 
dry shall be paid by 
the customer. 

7. The foundry 
will not carry insur- 
ance on customers’ 
pattern equipment. 

8. Free replace- 
ment will be made 
of defective castings 
if reported and re- 
turned to the foun- 
dry within a reason- 
able time. 

9. The foundry 
will not be respon- 
sible for any expense 

on defective castings incurred by the customer. 

10. The customer will be charged with the cost of molds 
and cores discarded by the foundry due to change in pat- 


terns or core-boxes. 
* * * 


EXPORTS OF LEADING NATIONS 


Notwithstanding the enormous volume of American manu- 
factures, this country is not the leading nation as an ex- 
porter of industrial products. Great Britain is still first in 
the export trade in manufactures, according to H. M. Miller 
of the National Bank of Commerce, New York. In the iron 
and steel field, the United States exports only about 6 per 
cent of the total product, machinery excluded. Germany ex- 
ported, in 1922, 30 per cent of all the iron and steel products 
of that country, and the United Kingdom exported as much 
as 58 per cent of the products of its blast furnaces and steel 
mills. 

On the other hand, it must be remembered that no other 
nation has a home market like that of the United States, 
and for that reason it is but natural that this country should 
consume a much greater percentage of its own products 
than any other nation in the world. As a matter of fact, 
the home consumption in the United -States is the most im- 
portant market for our industrial products, and considered 
from a national point of view, export trade is necessary only 
to the extent that we may be able to import such raw 
materials and foods as are not available in the United 
States. 
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Tool-room Formulas for Locating Holes 
in Work with Angular Faces 


By W. G. HOLMES 


veloped for the use of the toolmaker when his work 
requires the accurate location of a hole in an angular 
This problem is of frequent occurrence in the tool- 
and is often the cause of much disagreement as to 
the correct solution. The formulas presented cover all 
cases that are likely to come up in actual practice. For 
taking measurements from either side of the plug (see 
Fig. 1), and from surfaces that are located from 0 to 90 
degrees with the horizontal, the following four cases must 
be considered: 

1. Where the button is above the plug and the angle A 
of the working face is less than 45 degrees (see Fig. 1). 

2. Where the button is above the plug and the angle A of 
the working face is more than 45 degrees (see Fig. 2). 

38. Where the button is below the plug and the angle A of 
the working face is less than 45 degrees (see Fig. 3). 

4, Where the button is below the plug and the angle A of 
the working face is more than 45 degrees (see Fig. 4). 


To formulas presented in this article have been de- 


face. 
room, 


Solution for Case 1 


In Case 1, we have given the angular surface GG, Fig. 1. 
and a hole perpendicular to this surface. The angle the sur- 
face makes with the horizontal is less than 45 degrees. A 
plug of radius d is placed in the hole that is perpendicular 
to the surface GG. A button of radius r is placed above the 
plug, and in contact with both the plug and the angular 
surface. The following dimensions are known: 

A=angle that surface GG makes with the horizontal (in 

this case less than 45 degrees) ; 

r =radius of button; and 

d=—radius of plug. 

It is desired to find: 
FE =vertical distance from top of button to horizontal 
line through point V; 
F = vertical distance from bottom of button to horizontal 
line through point V; 

C = horizontal distance from right-hand side of button to 

vertical line through point V; and 
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Fig. 1. Diagram used in determining the Location of a Hole in 


Angular Faced Work 


B=horizontal distance from left-hand side of button to 
vertical line through point V. 
The solution is as follows: As AJ is the diagonal of a 
square, angle Q = 45 degrees. 


Then 
HJ =r cosec 45 degrees = 1.4142r 
and 
T = 90 degrees — (45 degrees + A) = 45 degrees —A 
Now, 


Z = HJ sin T = 1.41427 sin 7 
S = HJ cos T = 1.4142r cos 7 
P=dsinA X=dcosA 
H=P+S8S4+r 
But by substitution 
H=dsinA + 1.4142rcosT+r 
Now 
F=EH—2r=S+ —— 7 
By substitution, 
F = 1.4142r cos T + dsinA—r 
Also 
C=X+Z44+r 
By substitution, 
C=dcosA + 1.4142r sin T+ 7r 
Now B=the difference between 2r and C, so either 
B+ C=2r or B+2r=C. In this case it is evident that 
B+ C = 2r, as the perpendicular line through point V passes 
through the circle representing the circumference of the 
button. It will be noted from the diagram that: 
We Ne 7 aA 
M=rcosA—N=rcosA—rsin A 
M =r (cos A — sin A) 
From the preceding formulas it is possible to obtain any 
dimension that is likely to be required in checking or laying 
out work of the nature shown in Fig. 1. 


Solution for Case 2 


In Case 2, we have given an angular flat surface such as 
GG, Fig. 2, and a hole perpendicular to the given surface. 
The angle that the surface GG makes with the horizontal is 


BUTTON 


Diagram used in Place of Fig. 1 when Angle A is Greater 
than 45 Degrees 
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Diagram showing Button placed below Plug to determine 
Location of Hole 


Fig. 3. 


greater than 45 degrees. A plug of radius d is placed in the 
hole that is perpendicular to the angular surface. A button 
of radius 7 is placed above the plug and in contact with both 
the plug and the surface GG. The following are the known 
dimensions: 
A = angle that surface GG makes with the horizontal (in 
this case greater than 45 degrees); 
-r=radius of button; 
d —radius of plug. 
It is desired to find: 
E=vyertical distance from top of button to horizontal 
line through point V; 
F = vertical distance from bottom of button to horizontal 
line through point V; ‘ 
© = horizontal distance from right-hand side of button to 
vertical line through point V; and 
B=horizontal distance from left-hand side of button 
to vertical line through point V. 
As HJ is a diagonal of a square, it is evident that 
angle Q = 45 degrees. Then by trigonometry we have: 
HJ =r cosec 45 degrees = 1.4142r 
T = A— 45 degrees 
Z=—HJ sin T=1.4142r sin T 
S = HJ cos f==1.41427 cos 7. 
P= Oeste Al and  =Xv=d Gos 4 
Then by addition we have, 
E=P+S8S4r 
By substitution, 
H=d sin A+ 1.4142r cos T+ 7r 
Now 
F=#H—2r=S8+P—r 
By substitution, 
F = 1.4142r cos 7+ da sin A—r 
And 
C=r—Z4+X 
By substitution, 
C=r—1.4142r sin T+ d cos A 
Now B= the difference between the dimensions 2r and C, 
so either B+ C=—2r or B+ 2r=(. It is evident in this 
case that B+ C= 2r, as the perpendicular line through 
point V cuts the circle that represents the button. It will 
be seen from the diagram that: 
Wi tN = Ki==7 cost. 
M=r sin A—N=rsinA—-,r cos A 


or 
M=r (sin A—cos A) 
Solution for Case 3 


In Case 3, we have an angular surface GG and a hole per- 
pendicular to this surface, as shown in Fig. 3. The angle 
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Fig. 4. Diagram used in Place of Fig. 3 when Angle A is Greater 


than 45 Degrees 
that the surface GG makes with the horizontal in this case 
is less than 45 degrees, A plug of radius d is placed in the 
hole that is perpendicular to the angular surface. A button 
of radius 7 is placed below the plug and in contact with both 
the plug and the- surface GG. 
The following dimensions are known: 
A =angle that surface GG makes with the horizontal (in 
this case less than 45 degrees) ; 
r=radius of button; and 
d= radius of plug. 
With the values given, it is desired to find: 
EH =horizontal distance from left-hand side of button to 
vertical line through point V; 
F = horizontal distance from right-hand side of button: to 
vertical line through point V; 
C = vertical distance from bottom of button to horizontal 
line through point V; and 
B= vertical distance from top of button to horizontal line 
through point V. 
Now as HJ is the diagonal of a square, angle Q = 45 de- 


grees. Then by trigonometry we have: 
HJ =r cosec 45 degrees = 1.4142r 
T= 90 degrees — (45 degrees + A) = 45 deg. — A 
Z= HS sin = 1 41497 sin 7 
SE) © COS) We 41 427 cose 
Ped COSA andar x=" -saneA 
Now, 
H=r+S8S+4+P 


By substitution, 
H=r-+1.4142r cos 7+ d cos A 
Also 
BI 8\ | Pi 
By substitution, 
F—1.4142r cos T+ dad cos A—r 
Also 
C=r—Z+ Xx 
By substitution, 
C=r—1.4142r sin T+ d sin A 
Now B=the difference between 2r and OC, so either 
B+ C= 2r or B+ 2r=(C, depending on whether or not the 
horizontal line through point V cuts the circumference of 
the circle representing the button. It will be seen that in 
this case B+ C= 2r. Referring to the diagram, we have: 
We Yo Nie = sine! 
M=rcos A—N=r cos A—r sin A 
M =r (cos A—sin A) 


Solution for Case 4 


In Case 4, we have an angular surface GG, Fig. 4, and a hole 
perpendicular to the given surface. The angle the sur- 
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face GG makes with the horizontal is more than 45 degrees. 
A plug of radius d is placed in the hole that is perpendicular 
to the angular surface. A button of radius 7 is placed be- 
neath the plug and in contact with the plug and surface 
GG. The known dimensions are: 
A =angle that surface GG makes with the horizontal (in 
this case greater than 45 degrees) ; 
r =radius of button; and 
d=radius of plug. 
It is desired to find: 
E =horizontal distance from left-hand side of button to 
vertical line through point V; 
F = horizontal distance from right-hand side of button to 
vertical line through point V; 
C = vertical distance from bottom of button to horizontal 
line through point V; and 
B=vertical distance from top of button to horizontal line 
through point V. 
Now as HJ is the diagonal of a square, angle Q = 45 de- 


grees. Then by trigonometry we have: 
HJ=r cosec 45 degrees = 1.4142r 
T = A—45 degrees 
Z= HJ sin T = 1.4142r sin 7 
S= HJ cos T = 1:4142r cos TL 
P= d"Cos AM ands 2xXe——d asinine! 
Now 


E=r+S8+P 
By substitution, 
E=r+1.4142r cos 7+ d cos A 
Also 
F=S+P—r 
By substitution, 
F=1.4142r cos T+ d cos A—r 
And 
C=r+Z44+X 
By substitution, 
C=r+1.4142r sin T+ dad sin A 
Now B =the difference between the dimensions 2r and C, 
so either B+ C= 2r or 2r+ B=C, depending on whether 
or not the horizontal line through V cuts the circumfer- 
ence of the circle representing the button. In this instance 
it is evident that B+ C= 2r. 
From the diagram we also have: 
WY Nhe Cone 
and 
M=r sin A—K=r sin A—r cos A 
M=r (sin A —cos A) 


* * * 


RESULTS OF STANDARDIZATION 


The great saving that can be made within a plant or a 
manufacturing organization by standardizing the parts used 
in the product has been well exemplified by the work accom- 
plished in standardization and the elimination of needless 
costs by the General Motors Corporation. In an article in 
Industrial Management, D. G. Baird points out that this 
company in December, 1919, used 13,355 different parts in 
its products. This number was reduced to 2099 by simply 
standardizing similar parts that could be used for the dif- 
ferent products of the company. The number of nuts used, 
for example, were reduced from 349 to 63, and even this 
number is said to be larger than is necessary. Duplication 
of effort causes more waste in the industries than is gener- 
ally understood. Doubtless, before this standardization work 
was undertaken, it was believed that each one of the prod- 
ucts of the General Motors Corporation had been reduced to 
its simplest form and that the manufacturing costs had been 
reduced to a minimum. In practically every shop and in 
every organization, there are opportunities for savings if 
a careful study is made with a view to eliminating all dupli- 
cation of effort and all work that is not essential to the 
successful conduct of the business. 
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A MOLDING PROBLEM 


By M. E. DUGGAN 


Recently, while on a trip to the foundry, the writer 
noticed that one of the molders was having considerable 
difficulty in making a satisfactory mold from a bracket 
pattern. The job should have been a simple one for both 
the patternmaker and the molder. However, it had been 
made difficult, because the bracket had been designed with 
three bosses, as shown at A, B, and ©. These bosses were 
unnecessary, and the bracket would have served its purpose 
just as satisfactorily if they had been omitted. Cored holes 
had also been specified, which further complicated the work. 
As only two castings were required, time would have been 
gained by drilling the holes instead of having them cored. 

The direction in which the pattern was to be drawn from 

- the drag flask is indicated by the arrow at D. The patterns 
for the three bosses were loosely pinned to the main pattern, 


CORED HOLES 


Bracket Pattern that presented Difficulties in Molding 


and the core-prints for the %-inch cored bolt-holes were 
fastened to these loose pieces. It was impossible to produce 
a satisfactory casting from this pattern, because the small 
spaces between the ribs HE and F and the bosses A and @ 
formed sand pockets at G. The molding sand would not 
stand up in the mold at these points, much less withstand 
the washing effect of the molten metal. 

By changing the pattern as described in the following, a 
satisfactory casting was produced. First the bosses or pads 
A and C were changed in shape, as indicated by the dotted 
lines at H, so that the sand pockets at G were eliminated. 
These pads or bosses were then fastened to the pattern, 
which was split along the center of rib F on line X-X. 
Tail core-prints of the shape indicated by the dotted lines 
at J were provided for the %-inch cores. By changing the 
pattern in this manner, it could be molded half in the drag 
and half in the cope flask. Stock cores were used for the 
%-inch cored holes, and the cavities left by the tail-prints 
were filled in. While a satisfactory mold was produced 
from a pattern constructed in this manner, it would have 
been much better and cheaper if the bosses or pads had: been 
omitted from the design; also time would have been gained 
by drilling the holes instead of coring them. 
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INCANDESCENT LAMP MACHINERY 


Developments in incandescent electric lamp manufacture 
have been quite extensive during recent years. The variety 
of styles of lamps having the filaments arranged differently 
has resulted in the evolution of a large number of automatic 
machines, some of which are of more than ordinary interest. 
In the lamp known as type B, the filament is zigzag and 
suspended from radial anchor wires at the top and bottom. 
This is the most common type lamp in present-day use. The 
filament used in this lamp is a plain tungsten wire, the 
manufacture of which was described in an article published 
in December, 1916, MACHINERY. 
not deal with the manufacture of incandescent lamps, except 
in so far as may be necessary in describing some of the 
more ingenious machines which have supplanted devices and 
methods formerly used, and which have been developed for 
the more modern types of lamps. 

In the automobile lamp and what is known as the minia- 
ture lamp, both of which have globular bulbs, as well as in 
the type C lamp, the filament is a coil of very fine wire, 
closely wound. Some sizes of wire are as small as 0.0005 
inch in diameter, the number of turns per inch running up 
to 850 with the in- 
side diameter of the 
coil as small as 0.004 
inch. The filament 
in the C lamp is at- 
tached to short an- 
chor wires radiating 
from the center stem, 
as in the type B 
lamp, but it is ar- 
ranged in a single 
horizontal plane near 
the large end, and 
not strung between 
anchor wires at both 
ends. There may be 
four or more of these 
anchor wires, and 
where they hook on 
the filament there 
_ must be a gap in the 
coil. The two ends 
of the coil filament 
are then electrically 
welded or clamped 
to the two lead wires that pass through the glass flare or 
‘pell-mouthed tube at the base of the lamp. 

The machine illustrated in this article is made by Charles 
Hisler, Newark, N. J., and it is used for winding the fila- 
ment either in a continuous coil or with intermittent gaps. 
The machine is automatic in operation, and thus it is pos- 
sible for one operator to easily attend to five or six machines. 
Suitable speed changes may be made to obtain from 30 to 
850 turns per inch and to provide for handling wire suitable 
for any size lamps from 10 to 1000 watts. The filament 
wire weighs from 0.90 to 270 milligrams per 200-millimeter 
length, which, converted into English standards, is from 
1/31,500 to 1/105 ounce for 7% inches of length. Hxpressed 
in inch measurements, the filament diameter is from 0.0035 
to 0.0118 inch. The speed of the machine ranges from 500 
to 4000 revolutions per minute according to the diameter of 
the filament being coiled. -It is sometimes necessary to heat 
the filament electrically as it is being coiled, but this de- 
pends on the physical condition of the wire. 

The coil is wound on a wire core, the diameter of which is 
from 0.004 to 0.035 inch, according to the requirements. 
This core wire is wound from a spool at the left-hand end of 
the machine, back over a V-pulley on a spring arm, and 
thence through a straightener directly in back of the driving 
pulley (not shown in the illustration). The core wire ex- 
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tends through the spindle, then through the spool attached 
to the faceplate on which the filament wire is carried, and 
around two grooved pulleys or drums, which provide tension 
for the core wire. It is wrapped twice around the drums, 
in the grooves, and then on a wooden spool or sheave at 
the right-hand end of the machine. 

The larger of the two grooved drums is driven through 
change-gears, from the spindle of the machine, by worm- 
gearing inside a cover attached to the base of the machine. 
The filament from the spool on the faceplate passes over 
a V-pulley A and down behind a finger that guides it as the 
faceplate whirls it around. The tension on the core wire 
is what determines the uniformity of the spring windings. 
The flat brass spring between the sheave on which the coil 
is wound and the knurled nut that holds it to its shaft must 
be stiff enough to prevent the sheave from slipping and the 
core wire from slackening. 

For continuous coils, this is all there is to the operation 
of the machine, except the heating of the wire, which is 
done by electric resistance, taking the current from a step- 
down transformer, one terminal of which is attached by 
wire B to the base of the machine as a ground, and the other 
by wire C to the post on which the smaller grooved drum 
rotates. The hub of 
the larger drum is 
insulated from the 
post on which it 
turns by a fiber bush- 
ing; and the nose of 
the spindle is simi- 
larly insulated. The 
(filament) tungsten 
wire is heated to a 
dark cherry red, dis- 
cernible in daylight, 
at the portion ex- 
tending from _ the 
faceplate where the 
winding occurs, and 
thus it becomes suf- 
ficiently pliable to 
be wound readily. 

In winding coils 
intermittently, gaps 
are formed at prede- 
termined distances 
between the closely 
wound coils. This is 
accomplished by momentarily turning the large grooved drum 
ahead quickly the correct amount, in order to increase the 
rate of travel of the core wire. The provision for accom- 
plishing this movement makes it possible to revolve inde- 
pendently the vertical shaft for the larger grooved pulley, 
by means of a friction clutch arrangement within the worm- 
gear cover. Shaft D carries a shoe at its rear end that rides 
over a cam and causes the shaft to be pushed to the front 
against spring tension. This shaft carries a finger that 
engages the friction disk used to transmit motion from the 
worm-wheel to the drum shaft, so that when shaft D is 
pushed forward it rotates the drum shaft in advance of the 
speed of the worm-wheel. Collars on the shaft permit suit- 
able adjustment for advancing the drum more or less, ac- 
cording to the length of gap required. 

The camshaft extends at right angles to shaft D, and is 
driven by worm-gearing from a shaft in line with the worm- 
shaft for the drum. This second worm-shaft is driven, in 
turn, by a train of change-gears, similar to those shown 
at the front of the machine, but located at the rear. The 
driver of both gear trains is on the same shaft ZH, and this 
shaft is driven by worm-gearing from the spindle of the 
machine. 

The sheave on which the coiled filament is wound is 
driven from a V-pulley on the worm-shaft by a round belt, 


Machine for winding Coils of Filament for Incandescent Lamps 
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which slips on the sheave shaft pulley during the time that 
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the wire is being coiled, keeping it taut; the belt revolves 


the sheave as soon as the tension on the core wire is momen- 
tarily released by the finger on shaft D, as previously men- 
tioned. As the speed of the machine spindle is increased 
for the smaller sizes of wire, it is, of course, necessary to 
increase the speed of the cam, which can readily be done 
by means of the change-gears at the rear of the machine. 


The normal speed of the 
drums around which the core 
wire is wrapped is very 
slow, and is increased with 
the size of the filament and 
the speed of the spindle 
(turns per inch) by selecting 
the proper change-gears. 
Before the filament coil can 
be used, it is necessary to re- 
move the core wire by using 
acid solutions. For steel and 
iron core wires, sulphuric acid 
and water are used in equal 
proportions; and for brass 
wire, a solution of nitric 
acid and water, mixed in 
equal proportions, is employed. 


BUSINESS COURTESY 


In the reception room of a 
machinery plant in Ohio, the 
management has placed the 
following announcement, ad- 
dressed to salesmen visiting 
the plant: ‘Welcome sales- 
men. The manager of -this 
business was for several years 
a traveling man. If you are 
obliged to wait more than ten 
minutes, ask our telephone 
operator to connect you with 
the manager’s office.’ The 
industrial enterprises that 
make it a business to accord 
to traveling salesmen the 
same courtesy that is be 


stowed upon their customers have more boosters for their 
business than they are aware of. 


In a recent address, Secretary Hoover called attention to 
the fact that the railroads of the country have improved 


their efficiency along 
with the industries, 
even if not at as 
rapid a rate. In the 
last ten years freight 
movements have 
been increased by 15 
per cent, with an in- 
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BLANKING, DRAWING AND PIERCING DIE 


By I. BERNARD BLACK 


A sectional view of a sub-press die of the two-pillar type 
employed in a watch factory for blanking, forming and 
piercing the barrel drum of a watch is shown in Fig. 1. 
At the left in Fig. 2 is shown a sectional and plan view 
of the barrel drum. The diameter of the blank before being 


drawn or cupped is 0.825 inch. 
The stock used is Bessemer 
steel, 7/8 inch wide by 0.016 
inch thick. Before the die 
shown in Fig. 1 was designed 
for this work, it was the 
practice to blank and draw 
the piece and then pierce and 
size it in a separate opera- 
tion. Both of these opera- 
tions were performed in sub- 
press dies of the cylindrical 
type; thus two operations 
were required to do the work 
accomplished in one opera- 
tion by the new die. 

The sectional view at the 
right in Fig. 2 shows: the 
blanked, formed, and pierced 
barrel drum W in the posi- 
tion it occupies when the ram 
of the press has reached the 
end of its downward stroke. 
The construction of the punch 
and die, however, is more 


fully illustrated in Fig. i. 


On the downward stroke of 
the ram, punch A passes 
through stripper B, and, en- 
tering die C, blanks the piece. 
Part D is forced downward 
by punch A as the latter turns 
down the outer edge of the 
blank. Parts # and F recede 
with part D due to the pres-. 
sure of punch A, which acts 


“against the pressure exerted 
by springs G and H. .When the end of the downward stroke 


is reached, part H, having come in contact with part M, 
will have upset the flange, thus producing a square edge 
at the bottom. Piercing punch N will have entered piercing 


crease of only 3 per 
cent in personnel. 
Furthermore, the 
management shows 
great faith and cour- 


age in undertaking a 
large program of ex- 
pansion in spite of 
the handicaps under 
which the railroads 
have been laboring 
in recent years. 


Enlarged View of Work and Punch and Die Members 


in punch A. At the right 
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die J, and part AK will have receded the required distance 
in Fig. 2 is shown a detail 


view of the most im- 
portant members of 
the punch and die. 

On the upward 
stroke of the press, 
the finished piece is 
pushed out of the die 
by the action of the 
heavy sub-press 
spring P and the 
springs H and G, 
which act against 
parts. D and efete 
will be noted that 
spring P exerts pres- 
sure on the die mem- 
ber F through pins 8S. 
In order to prevent 
interference of the 
work with the top of 
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the stripper, the latter member is cut away, as shown 
at X, Fig. 3. The problem of ejecting the work was solved 
by the use of four spring-actuated pins, one of which is 
shown at Y. These pins are designed to raise the stock just 
enough to permit it to contact with the center of the rim of 
the finished piece at Z. The stock, when fed in for the 
succeeding stroke of the press, seryes to push the finished 
piece out of the die. It will be noted that although the 
design of the punch and die is rather complex, the parts are 
all cylindrical in shape, which greatly facilitates machining. 

A novel feature of the die is the method employed for 
ejecting the piercings produced by punch N, Fig. 1. From 
this illustration it will be clear that the piercings will be 
forced upward through die J and will eventually fall out 
through a slot cut through parts A and K. A container 1s 
provided on the press to receive these piercings as they 
fall through the slot. The set-screw 7 provides a means of 
knocking or forcing out part J, should it be necessary to 
replace this member. An air vent through screw 7 leading 
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Fig. 3. Diagram showing Work in Position to be pushed from Die 


to the slots through A and &K obviates the forming of an 
air cushion, which would prevent the die from operating 
satisfactorily. Parts A and K are prevented from getting 
out of alignment by means of a pin and keyway as shown. 
Parts J and L are pinned to prevent them from turning in 


their holding members. 
& * * 


THE INCREASING USE OF ALUMINUM 


The development of the autogenous welding process and 
modern methods for making die-castings have greatly ex- 
tended the application of aluminum in the industrial field. 
Sheet aluminum of all gages heavier than 1/32 inch are 
now readily welded by the oxy-acetylene flame, and the seam 
can be dressed off so well that it is difficult to locate the 
joint. Consequently, it is now possible to build aluminum 
tanks or containers of almost any size and shape, which, 
when welded, appear to be one piece. These tanks are prac- 
tically leakproof, and for that reason have a marked advan- 
tage over riveted tanks. For a long time it was considered 
very difficult, if not impossible, to make aluminum die-cast- 
ings, but at the present time several concerns are making 
such castings successfully. 
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PUNCHING EVENLY SPACED HOLES 
IN METAL SHEETS 


” By ANAK 


The metal punching device shown in the accompanying 
illustration consists “essentially of a punch A and a die B, 
with a guiding member for the punch and a stop C for 
locating the punch and die the correct distance from the 
edge of the sheet of metal D that is to be punched. The 
only tools available for making this punch and die were a 
small portable forge and a somewhat limited blacksmith’s 
outfit. The punch was made up for a repair job that neces- 
sitated adding about 10 feet to a cupola shell which was 30 
inches in diameter and made from 3/32-inch sheet metal. 

For this job about 150 rivet holes, 3/8 inch in diameter, 
spaced 2 inches between centers at a distance of %4 inch 
from the edges of the metal, were required to be punched. 
The die member was forged from a piece of rail steel and 
hardened. The punch was made from a piece of round 


Device for punching Holes in Metal Sheets 


carbon tool steel, 54 inch in diameter. The end of the punch 
was drawn down to a diameter of % inch and given a slight 
back taper. 

With this punch it was only necessary to locate one 
hole in each sheet by measurement. The stop @ locates all 
the holes exactly 84 inch in from the edge of the sheet. 
After punching the first hole, a short bolt was placed in the 
hole and a spacing block located against the head of this 
bolt. The die B was then brought into contact with the 
spacing block, which was made just thick enough to give a 
spacing of 2 inches between holes. This method of locating 
and punching the holes was found satisfactory, and no 
trouble was experienced after the sheets were bent and put 
in place ready for riveting. 


* * # 


In the tractor field it is said that a number of the larger 
makers will discontinue their smaller models, because the 
largest producer in the tractor field concentrates on a small 
size, and in view of his great production he is able to sell 
tractors at a price that makes competition very keen. The 
other manufacturers, therefore, are planning to build only 
the larger sizes. 
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Adjusting Milling Machines for High Speeds 


Methods of Overcoming Difficulties Sometimes Met with when Milling Machines 
are Speeded up for Stellite Cutters 


By C. W. METZGER, Haynes-Stellite Co., New York City 


ROM time to time the Haynes-Stellite Co. receives 
Fh comptaint that properly ground stellite cutters fail to 

produce a good quality of finish and that the cutters 
are not uniform in quality. Investigation of such claims 
generally reveals the fact that the cutters are used on a 
machine that is improperly adjusted or that is not suited 
to high production work at the speeds and feeds used. In 
most instances of this kind the trouble can be easily located 
and remedied. It is the purpose of this article to outline 
some of the more common of these troubles that have come 
to the writer’s attention, and explain how they were remedied, 
so that others who may be confronted by difficulties ofa 
similar nature will know how to take steps to correct them. 

In one case, a cus- 
tomer who was using 
a planer - type of 
milling machine, 
equipped with one 
vertical spindle and i 
two horizontal spin- 
dles, complained that 
the stellite cutter 
used on one of the 
horizontal spindles 
did not give a good 
finish and did not re- _ 
main sharp nearly so 
long as the cutter on 
the opposite spindle. 
On investigating this 
complaint, it was 
found that the spindle of the cutter that gave trouble, which 
is shown diagrammatically at A, Fig. 1, was so far out of 
alignment with the table and the vertical bearing B, that 
spindle ©C was running hot and binding so tightly in the 
bearing that the cutter could not be raised to the desired 
height. . 

In order to remedy this trouble, shims D were used to 
bring the horizontal spindle—on which cutter A was mounted 
—into the correct position. Asa result, the vertical spindle C 
ran free in its bearing and gave no further trouble. The 
cutter A, which had previously required grinding after every 
125 cylinder blocks had been milled, stood up so well that 
after this adjustment 330 blocks were milled before resharp- 
ening was necessary. Incidentally, it may be mentioned that 
the cylinder block machined in this case was 30 inches 
long, the table travel 18 inches per minute, and the depth of 
cut 14 inch. 

It is well to remember that, if the spindle of a milling 
machine is out of alignment with the table to such an extent 
that the back of the cutter is in contact with the work, a 
double cut will be taken. This condition results in a poor 
finish and in greatly reducing the efficiency of the cutter. In 
some cases, where the spindle is inclined at a slight angle 
with the table, a specially ground cutter is necessary if the 
best results are to be obtained. The shapes or forms to 
which the cutters are ground to meet this and various other 
requirements are dealt with in an article published in April 
MACHINERY, on page 589. 
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Method of employing Shims D to realign Spindle Bearing 


Trouble Caused by Worn Spindle Bearings 

In some cases where complaints have been made about 
the quality of finish obtained, it has been found that the 
trouble is due entirely to a worn or improperly adjusted 
spindle bearing. A spindle bearing of the type shown at B, 
Fig. 2, has sometimes been found to be free or loose in the 
taper bushing A. This allows an up and down movement 
of the cutter, which may be caused by the bevel gear drive 
at the top of the spindle. 

If the bearing C is badly worn or needs adjusting, it will 
allow shaft EH to spring or be distorted, as indicated by the 
dotted lines at D. This shaft, which makes two revolutions 
to one revolution of the cutter, will then exert an uneven 
driving pressure on 
the bevel gear at the 
top of the  cutter- 
spindle. This causes 
the cutter to move 
up and down, and in 
some. cases to run 
out of alignment, 
with the result that 
a poor finish is ob- 
tained and the effi- 
ciency of the cutter 
greatly reduced. Ob- 
viously, the remedy 
in cases of this kind 
is to renew the bear- 
ings or readjust 
them, making sure, 
of course, that the driving shaft and spindle are straight. 

In one case where the finish obtained was not satisfactory, 
a simple adjustment of the spindle bearing eliminated all 
trouble. In this instance, the work being performed on the 
milling machine consisted of finishing the cylinder heads for 
the engines used in one of the highest grade automobiles 
made in this country. After the spindle had been properly 
adjusted, the finish obtained was all that could be desired. 
For this work a table travel of 34 inches per minute and a 
peripheral speed of 169 inches per minute for the cutter 
were employed. 
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Chatter Produced by Worn Gears and Overhanging 
Cutter-arbor 


A cutter-arbor with too much overhang, as shown in Fig. 2, 
is often found to be the cause of chatter, which, of course, 
results in poorly finished surfaces. Worn or loose driving 
gears at F and G have also proved in some instances to be 
the cause of chatter. In cases where either or both of these 
conditions are found to exist in an old machine that has seen 
much service, it is generally advisable to use speeds that are 
considerably lower than those ordinarily recommended for 
stellite cutters. Under these circumstances the use of spe- 
cially ground stellite cutters, as described in the article in 
April Macninery is also advisable. If the cut is intermittent 
and there is chatter and vibration caused by machine con- 
ditions or widely spaced teeth in the cutter, it is best to 
have a generous 45-degree chamfer at the ends of the cutter 
blades. Stellite cutters used in the manner outlined on old 
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or worn machines will prove a profitable investment in many 
cases, as they have a very long life. The high salvage value 
of the stellite blade stubs or short ends that cannot be used 
is a factor that should be remembered in considering the 
initial cost of a stellite cutter. 

It may not be out of place to emphasize here the import- 
ance of carefully inspecting all milling cutters after they are 


resharpened or ground. Resharpened cutters should not be 


sent to the milling machine unless they have been inspected 
and found to run true and to have all their blades ground to 
‘the same height. Where a battery of milling machines is 
in operation on production work, it is a good plan to pur- 
chase an extra milling machine spindle and bearings com- 
plete, which can be mounted on a suitable fixture designed 
for indicating and inspecting the reground cutters. Then 
when a working spindle is in need of repair, it can be quickly 
replaced by the extra spindle. This allows production to 
continue uninterrupted, and sufficient time may be given to 
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Fig. 2, 


the repair and adjustment of the removed Spindle to insure 
a high quality of work. 

A word regarding the tolerances allowed on milling 
machine spindle bearings might also be included. The toler- 
ances allowed should increase with an increase in cutting 
speed; for instance, it has been found that a tolerance of 
0.005 inch on the spindle bearing is suitable when the cutting 
speed is 60 feet per minute, and 0.007 inch when the cutting 
speed is 100 feet per minute. At a cutting speed of 140 feet 
per minute a tolerance of 0.009 inch is suitable; and at a 
cutting speed of 180 feet per minute, a tolerance of about 
0.011 inch may be allowed. 


* * * 


The decrease in efficiency of the workers in the German 
; machine-building industry is indicated by some figures that 
are published in the report of the Association of German 
Machinery Manufacturers for 1922. The production per man 
is stated by giving the weight of the manufactured products 
per man. In 1910 the production per man, per year, was 
6.9 tons; in 1912, 7.4 tons; in 1913, 7.7 tons; in 1921, this 
figure had decreased to 4 tons; and in 1922 it was only 
3.9 tons. 
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RECORDING PATENT LICENSES 


A needless evil which should be remedied by patent legis- 
lation is pointed out by Professor Thomas A. Hill, counsellor 
at patent law, New York City. The fact that patent licenses 
and shop rights do not have to be recorded causes much 
needless litigation. Even patent transfers, except prior to 
subsequent assignment, need not be recorded. The result 
of this is that it is impossible for the prospective pur- 
chaser of any right under an invention or a patent to 
ascertain with certainty, in advance, the true state of the 
title. This incentive for fraud can and should be remedied 
by providing that every transaction affecting rights to a 
patentable invention be filed promptly for reéeord in the 
Patent Office for public inspection, and those not so recorded 


‘should be held void as against any mage interested 


party adversely affected thereby. 
As the law now stands, after a would-be patentee has 
exhaustively litigated his right to a patent for perhaps 
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Diagram showing Bearings or Members that must be properly adjusted 


six to eight years in the Patent Office and Court of Appeals, 
he may have to litigate the question over again in the 
Federal Courts. This imposes unnecessary hardship, opens 
the way for fraud, and discourages legitimate progressive 
industry and invention. The merit of such laws is seriously 
questioned, and it is believed that steps should be taken 
to have them repealed. 

As*many patents are either invalid or of limited value, the 
Patent Office, when issuing them, should indicate the ascer- 
tained limitations, as notice to intending purchasers, licen- 
sees, and industry generally. This would involve practi- 
cally no additional expense, and would obviate much fraud, 
misunderstanding, and subsequent litigation. The Patent 
Office is now made a source of revenue for the Government, 
and the public is left to the mercy of unscrupulous pro- 


moters, with no alternative except the hiring of patent 
lawyers, the expense of which is prohibitive to many 
people. 


These are but a few of the bad features of our patent 
system, and until the investing public, the manufacturer, 
dealer, patentee, and technical fraternity realize these short- 
comings and take the initiative many patent assets will 
remain of doubtful value. 
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shaft and Driving Clutch—Second Article of a Series 


By A. LEWIS JENKINS, Professor of Mechanical Engineering, University of Cincinnati 


machine is usually made of hammered steel of about 

0.30 per cent carbon content. The most important 
variation in the details of this shaft is due to the different 
methods used in attaching the clutch. In some cases, the 
clutch is placed between the gear and the frame, and attached 
to the shaft by means of a feather key or by making the 
bore of the clutch sleeve and a portion of the shaft approxi- 
mately square, as on the shaft shown at X in Fig. 1. In 
other designs, the clutch is on the opposite side of the 
gear from the frame, and is operated by a rod inserted in 
a hole through the shaft, as shown at Z, and connected with 
a sleeve placed in the opening in the frame and loose on 
the shaft. 

The shaft illustrated at X is suitable for use with a clutch 
placed between the gear and frame. The gear fits on the 
extreme right-hand end, and the journals of lengths JZ, 
and L, fit in bearings in the frame. The cam is of length L 
and the faceplate journal of length ZL, The socket wheel or 
capstan is mounted on the extreme left-hand end. Diam- 
eter D of the cam is equal to the diameter of the eye in the 
pendulum, which was found in the first of this series of 
articles (published in July MacnHtinery) to be 

D=3 Vdt--1 
in which d = diameter of hole to be punched, and t = thick- 
ness of plate. The length of the cam is equal to the width 
of the pendulum, the formula for which was also given in the 
preceding article. Thus, 
L=3.5 V dt + 0.5 

Some designers prefer to make the cam flush with the 

main journal, as shown at Y, in which case 
D,= 2 (e + 0.5D) 

Value e was found in the previous article to equal 

0.55 Vdt + 0.15. Thus, 


4s camshaft, or main shaft, of a punching and shearing 


D,= 4.1 Vdt +1. 


The decrease in the strength of the section between the 
cam and the main journal due to the sudden change in 
cross-section may be rendered less effective by joining the 
cam and journal with a fillet. In order to have a fillet, the 
diameter D, of the main journal should be increased about 


0.4 V dt which gives D, = 4.5 V dt + 1.3. 
Since the nearest eighths or sixteenths of an inch are 


used for e and D instead of the actual values given by the 
formulas, it is better to write this formula in the form, 


D,=2e + D+ 0.4 v.dt 
Another formula is obtained for this diameter by making 
L,=1.5 D, and allowing a bearing pressure of 4000 pounds 
per square inch. Then, assuming a load of 60,000 pounds 
per square inch of area punched, 


188,500 dt 


D? == and D,=5.6 Vdt 


1.5 X 4000 

This formula is satisfactory only for machines larger than 
for punching 1-inch holes through 1-inch plate. Its deriva- 
tion will be understood by referring to fhe preceding article. 
Length Z, of the main journal varies from 1.25D;, to 2D; 
Making it equal to 1.5D, gives 


Ty 15D 6.15 at 4-195 
When this formula is used, the bearing pressure varies 


from 2600 to 7000 pounds per square inch, the minimum 


applying to small machines and the maximum to very large 
machines. 


Twisting and Bending Moments at D. 


That portion of the shaft of diameter D, is subjected to 
a twisting moment 7, and also to a bending moment due 
to the thrust of the pendulum, reaction of the bearings, and 
the application of the load at the pitch circle of the gear, 
which makes it a continuous beam having three supports 
and two loads that are not applied in parallel directions. 
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The ordinary formulas for finding the bending moment 
of continuous beams apply only to beams of constant cross- 
section. In this case the cross-section is quite variable, 
making it necessary to introduce certain assumptions and 
make trial solutions, which result in a very long and labor- 
ious method. An actual working stress of about 8000 to 
10,000 pounds per square inch should be used when bending 
is taken into consideration; however, it is better practice 
and about as accurate to neglect the bending moment and 
allow a unit shearing stress of 7000 pounds per square inch 
in the formula for torsional resistance. The twisting mo- 
ment of the shaft is approximately equal to the product of 
the load W and the eccentricity of the shaft. Thus, 7 = We. 
Substituting this value of 7 in the formula for the diam- 
eter of a shaft subjected to twisting gives 


2 aes 


2 


Anime y 5.1 X 188,500 dt (0.55 Vdt + 0.15) 
7000 
— 4.23 W dt (Vv dt + 0.273) 


q 


This formula is approximated by 
D, = 3.75 Vdt +1 


Formulas for Finding Remaining Diameters and Lengths 
of Camshaft 


That portion of the shaft between the diameters D, and D, 
of the shaft is sometimes made tapered. This may slightly 
reduce the cost of machining when the shaft is made from a 
solid bar having a diameter a little larger than the main 
journal, but in most cases it is considered good practice 
to remove the metal as shown, for the reason that it in- 
creases the resistance to shocks. It is not necessary to give 
this portion of the shaft as high a finish as is required 
_ onthe journals. A fillet should connect diameters D, and D,. 
Length ZL, depends upon the throat depth, and cannot be 
determined until the frame is designed. 

Diameter D,; is usually made slightly larger than D, to 
facilitate finishing the journal, but in some instances it is 
made smaller. Length LZ; is made from 2D, to 2.25 D; which 
allows a bearing pressure of from 800 to 1200 pounds per 
square inch. An increase in the throat depth decreases 
the load on this bearing. For deep throats the total pressure 
is approximately equal to the force transmitted along the 
pitch circle of the gear. Diameter D, may be made equal to D,. 
This portion is designed to receive the clutch, and if keys 
are used as shown at Y, it is desirable to place them either 
90 or 180 degrees apart. The width of each key should be 
about 0.166D,; the depth, 0.28D,; the depth of keyway in 
the shaft, 0.133D,;; and the length of the key should be 
sufficient to accommodate the clutch. The keys may be 
fastened: to the shaft by machine screws. 
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Fig, 2. Clutch Sleeve and Teeth commonly used on Punching and 


Shearing Machines 

Many designers consider it better practice to make the 
shaft square for the clutch, with rounded corners, as shown 
at X, than to use keys. Distance A across the flats should 
equal 0.854D;. Diameter D, should equal A for a square 
clutch seat, and 0.9D, when the seat is round, as at Y. 
Length Z, should equal from 2D, to 2.5D,, depending on the 
length of the gear boss. Diameter D, is found by. a method 
similar to that used for D,, and should be flush with D or 
only slightly smaller to allow for a fillet. Without a fillet, 
D,= D— 2e =3 Vdt +1—(1.11 V dt + 0.3) =1.89 V dt +0.7 

Allowing for a fillet, D,=1.75 vy dt + 0.7. 

Length L, should be equal to D, to 1.25D,. Diameter D, 
fits into the bore of the socket wheel, and should be from 
0.75D, to D,, the latter value being used by some designers 
for any size machine. 

Length L, should be equal to D, to 2D,. When the clutch 
fits on length ZL, and the gear on length L,, as at Z, the cam 
end and diameter D, should be the same as for the shaft at X. 

Other dimensions should be as follows: 
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Fig. 1. 


Three Typical Designs of Camshafts on Punching and Shearing Machines 


0.00 De OO Da and © Oe—10-3 1). 
The Socket Wheel 


The socket wheel or capstan is fixed to 
the camshaft with a set-screw or key, being 
bored to fit diameter D,, and it is pro 
vided with six holes for receiving the 
placing bar. Some capstans are _  con- 
nected to the shaft by a ratchet in order to 
prevent an accident in case the bar should 
be left in the capstan and the machine thrown 
in gear. A large handwheel instead of a 
capstan is provided on some machines. 


Typical Clutch Operating Mechanisms 


The simplest clutch operating mechanism 
consists of a sleeve similar to that shown 
at A in Fig. 2; this is moved into and 
out of engagement by two blocks which 
are segments of a ring that fits into 
a groove of diameter h and width d. 
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These blocks are attached by pivot screws S, Fig. 3, 
to a bellerank which is operated by a link K _ con- 
necting it with the treadle-lever. An automatic device for 
disengaging the clutch at any position of the slide is shown 
in Fig. 4. There is a face cam F attached to the clutch 
sleeve A by means of screws. The clutch is shown engaged, 
but when it rotates through nearly 180 degrees from this 
position, cam F strikes roller B, which is attached to the 
bellcrank C, pivoted at G, and causes the sleeve to move 
to the left and disengage. Engagement is effected by finger 
E, which is connected to bellcrank C through shaft G. When 
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to cause it to drop down on the face of sleeve H, as shown. 
On another clutch that functions on practically the same 
principle, a coil spring in the plunger bearing forces the 
plunger down against the sleeve face. 

The automatic clutch shown in Fig. 5 is represented in 
the “out” position. To throw it into engagement, rod R is 
raised by means of a hand- or a foot-lever. This lifts 
plunger P carrying roller LZ and raises arm A, which allows 
spring S to move lever B to the left and press roller # against 
cam ring F. This cam is attached to the sliding element @ 
of the clutch and forces it against the fixed element D. The 


Fig. 3. 


lever D is raised, the finger is pressed against sleeve A, fore- 
ing it to the right and engaging the clutch. Cam F may be so 
placed as to cause the clutch to disengage in any position. 

In Fig. 3 the cam F is fastened to a sleeve E which is 
attached to the elutch sleeve G by set-screws. The clutch 
can be automatically disengaged and the slide stopped in 
any position by adjusting sleeve # on sleeve G. The clutch 
is engaged by raising link K attached to the treadle, which, 
in turn, raises plunger L, thus allowing spring D to swivel 
bellcrank A and force the clutch sleeve to the right. The 
lower end of plunger Z then rests on the outer surface of 
sleeve # for one revolution, after which F strikes Z and 
the sleeve is forced to the left and disengaged. A weight 
attached to lever K exerts sufficient pressure on plunger LL 
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Automatic Clutch Design in which the Clutch is engaged through the Action of a Coil Spring 


end of roller Z then rides on cam ring F until it passes 
cam H, when it drops on the right-hand side of the cam 
ring. At the same time cam G causes roller FE to move to 
the left and lever B to the right, the latter movement stretch- 
ing spring S and permitting arm A to lock lever B, as shown, 
when plunger P drops. 

The clutch is thrown out of engagement at the proper time 
by cam #H striking roller L and forcing the cam ring and 
sleeve C to the left. The machine may be safeguarded 
against being accidentally thrown into action while the 
operator is adjusting the dies, by raising lever K through 
180 degrees. This releases the tension on the spring and 
there is then no force to throw in the clutch. Ordinary 
methods are used to connect sleeve O to the shaft and part D 
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Fig. 4. Device for automatically disengaging the Clutch at Any 
Position of the Slide 
to the gear. Cam ring F is adjustable on sleeve C by shift- 


ing set-screws N to the different holes T. 

An example of a clutch on the end of the shaft instead 
of between the gear and the frame is shown in Fig. 6. The 
gear is loose on the shaft, but is prevented from moving to 
the right by a small collar M fastened to the shaft by set- 
screws. The clutch sleeve A may have a square bore or be 
provided with keyways to fit a sliding key or splines. 
Sleeve A is connected to sleeve D by a small rod which 
passes through a hole in the center of the shaft. The rod 
is held by nut B to a plate, and is fastened to sleeve D by 
means of keys or screws which pass through longitudinal 
slots in the shaft and cause sleeve D to turn with the shaft. 
Weights K act through bellcrank levers and tend to engage 
the clutch. The clutch is disengaged when a face cam on 
sleeve D-strikes plunger H. By raising rod #, lever F is 
rotated, causing link G to draw plunger H away from the 
cam, and thus allowing weights K to engage the clutch. 


Location and Teeth of the Clutch 


The clutch may be placed between the gear and the frame, 
as shown in Figs. 3, 4 and 5, or. on the end of the shaft, 
as shown in Fig. 6. The clutch teeth in most cases are the 
same, the only appreciable difference being é 
in the operating mechanism. The clutch } 
shown in Fig. 6, of course, requires a hole 
in the shaft and an opening in the frame, 
which makes it cost more to construct, but 
it brings the gear nearer the bearing in the 
frame and thereby decreases the bending 
moment on the shaft. The part that 
mates with the sleeve at A, ‘Fig. 2, is at- 
tached to the gear, and may be either cast 
to it or fastened by means of screws or bolts 
and lugs similar to those used in connecting 
the faceplate to the frame, as described 
in the preceding article. If made separate- 
ly, it will be the same as if the sleeve at A 
were cut off along line S—S and provided 
with lugs and bolt holes. It is apparent 
that the teeth on the piece that fits on the 
gear are not identical with those on A, but 
are opposite. 

The working faces of the teeth at A are 
made of hardened steel plates a, which are 
assembled by means of screws.and lugs, the 
width of the plates being a little greater 
than dimension & to allow them to set into 
the clutch at 0b. The plates are made 
symmetrical so that they may be turned 
around when worn. Some types of teeth 
used on these clutches are shown at 


B, C, D; and E. The teeth shown at D Bie oy 
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are frequently used, but unless there is considerable 
clearance or backlash, they will not engage readily at high 
speeds. This objection is somewhat overcome in the teeth 
at B and C and entirely so in the teeth at #. From this it 
may be seen that the shape of the teeth should depend upon 
the speed at which the clutch must engage. Proper engage- 
ment is satisfied with the teeth at C, but the clutch may not 
be as strong as one having teeth stich as shown at B. The 
advantages of the latter type are that they have sufficient 
strength, can be readily engaged at speeds up to 50 revolu- 
tions per minute, and permit of turning the machine back- 
ward by hand. 

Clutches with teeth as shown at B, C and D should have 
from 4% to 1% inches clearance or backlash between the 
teeth, depending on the size of the machine. This means 
that the space between any two teeth should be greater 
than half of the circular pitch of the teeth. Another con- 
sideration is the strength of the teeth. If the clutch is — 
made of cast iron, each tooth will tend to fail along a 
line Jo at D unless 7f is less than about 1.5k. In the 
strongest clutch Jf would probably be made almost equal to k, 
which would require a greater number of teeth and thereby 
decrease the delay in engaging, but it has been found un- 
necessary to have more than four teeth on clutches for 
punching and shearing machines, and a greater number is 
less likely to give an equal distribution of the load. 

The number of teeth depends upon the size and speed of 
the machine. It is good practice to use two teeth on 
machines for punching 1-inch holes through 1-inch plate or 
less; three teeth on machines between that size and the 
size for punching 3-inch holes through 1-inch plate; and 
four teeth on larger machines. There should be from 1/16 
to 144 inch clearance between the inside of the teeth and the 
shaft; hence, the inside radius is: 

T, = 0.5D, + 0.0625 to 0.125 

The outside diameter of the clutch is: 

Dy = 2D;-- 1 

Dimension k should be as small as is consistent with 
strength, since large values of k require too great a travel 
for engagement and disengagement, and may decrease the 
strength of the teeth; too large values of k also require 
that the gear be placed too far from the rear bearing in 
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Automatic Clutch which is engaged and disengaged by Means of Two Rollers 


contacting on Opposite Sides of a Cam Ring 
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the frame when the clutch is placed between the gear and 
the frame. 

The twisting moment 7 on the shaft may be taken as 
equal to the pressure between the teeth times their mean 
radius 7. Hence 

(r, + 7’) 27 
————— and F=——— 

2 T+? 
in which F = force acting tangent to pitch circle of teeth. 
The total area of the tooth bearing surface is n (7,—7T,) k, 
where » is the number of teeth. 

The unit pressure p on the teeth is 

load ret bi ar 
Dp —— = = =< 
area (7, +72) (7, — 12) nk 
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however, values as low as 2000 pounds per square inch are 
used on small machines. 

The operating clutch piece or sl-~ve may be provided with 
keyways for feather keys or splines, or have an approximately 
square bore, as shown dotted in Fig. 2 at A. The size of 
the square hole would be the same as dimension A, Fig. 1. 
When only one key is used, it should have a breadth equal 
to 0.25D;, and a thickness equal to 0.3D;. The depth of the 
keyway in the clutch should equal 0.175D;. When two or 
more keys are used, the breadth should equal about 0.166D,; 


the depth, about 0.28D,; and the depth of the keyway in the 


clutch, 0.147D,. 
Length L (Fig. 2) of the clutch should be sufficient to 


allow a shearing stress of from 5000 to 6000 pounds per 


square inch on the key or a crushing stress of from 7000 to 
8000 pounds per square inch. When two 
keys are used, the shearing stress per 
square inch is usually about 4000 pounds 
and should not exceed 6000 pounds, while 
the crushing stress per square inch should 
not exceed about 5000 pounds. If a square 
shaft is used, LZ, should be made equal to 
1.25D;-+ 0.5. Dimensions ec, d, f, g, h, and 
m have no rational basis of calculation 
except that g should equal at least 1.5k if 
m is appreciably less than D,. The attach- 
ing of automatic stopping devices changes 
these proportions considerably, and so none 
are standard. The following values may 
sometimes be used: = "1-5 1D -eC aa 
= 0.1875D;; and g = 0.3D; + 0.3. 


The Camshaft Collar 


When the clutch is located between the 
frame and the gear, it is necessary to use 
a plain collar on the end of the shaft to 
hold the gear in place. The inside diameter, 
of course, is made to suit the diameter of 
the end of the shaft, while the outside 
diameter may equal 1.5D, and the width, 
0.5D,. The collar is fastened to the shaft 
by means of set-screws (preferably headless) 
having a diameter equal to about one-fourth 
the collar width or by means of a taper 


pin having a taper of 4% inch per foot. 


Fig. 6. Design in which the Clutch is located on the Opposite Side of the Gear 
from the Frame 


and 


2T: 
k = —_____—_ 
pn (7 — 72) 


Substituting the values of 7, r,, and r, gives 


De ae ea 2(3-16 V dieu) 2 


r= = S38. Va X18 


Ds ea 
YT, = — + 0.125 = 1.875 vy dt + 0.625 
2 


Then assuming a load of 60,000 pounds per square inch of 
area punched, 


(188,500dt (1.11 Vv dt + 0.3) 
== 


(10.5dt + 8.9 Vdt + 1.8) np 


The value of p may be 3500 pounds per square inch for 
three teeth, and 4500 pounds per square inch for two teeth: 


* * * 


A SALESMEN'S SCHOOL 


A salesmen’s school is being conducted 
by the Link-Belt Co. of Chicago, in which 
the new men added to the company’s sales 
force, regardless of-their previous experi- 
ence or training, are instructed in the com- 
pany’s policies and standards of practice, 
educated in regard to the design and con- 
struction of the machinery and equipment 
built by the company, and thoroughly trained in the com- 
pany’s sales methods. The salesmen from the company’s 
branch offices are taken to visit one of its factories, where 
they can see and inspect the methods of manufacture, as 
well as to interchange ideas among themselves. The course 
takes but a comparatively brief time, but a complete sched- 
ule is covered during the few days devoted to the training. 


* * * 


According to an article by E. E. Rohrer of the Coatesville 
Boiler Works, appearing in Chemical and Metallurgical En- 
gineering, the efficiency of the lapped and single-riveted joint 
is approximately 50 per cent. The lapped and staggered 
double-riveted joint has an efficiency of about 70 per cent. 
The butt-strapped, double-riveted joint has an efficiency of 
about 82 per cent; the butt-strapped, triple-riveted joint, an 
efficiency of about 87 per cent; and the butt-strapped, quad- 
ruple-riveted joint, about 93 per cent. 
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RADIUS MILLING FIXTURE 


While milling machines are not usually fitted for doing 
radius milling with straddle cutters, it is nevertheless pos- 
sible to equip them with special fixtures that will permit 
such work to be economically and conveniently done. A 
fixture designed for a case of this kind is shown in the ac- 
companying illustration. The part’to be machined is shown 
by heavy dot-and-dash lines. The surfaces A and B, as in- 
dicated in the end view of the work, are the ones to be 
radius-milled by the straddle cutters which are shown in the 
upper -right-hand corner of the illustration. The work is 
clamped in place by blocks # and F, which are tightened on 
the flanges C and D. The raised central part of the work is 
located between the clamping blocks. When the fixture is 
being loaded, the work is slid back until it comes in contact 
with stop-pins G. 

The cast-iron base H is clamped in position on the milling 
table after being located in the correct position under the 
cutters. The entire milling operation is performed by opera- 
ting the lever J on the fixture, which is connected to a link 
K, the latter, in turn, imparting a longitudinal movement to 
block L, Mounted in this block is a pair of studs M and N, 
fitted with rolls O at each end. These rolls travel in grooves 
P. As parts of these grooves are milled concave, or to a 


radius corresponding to that to be milled on the work, the 
block Z is given the vertical up and down movement neces- 
sary to mill the work to the required radius when the block 
L is traversed in its slide. 

Two springs Q are provided to hold the clamping blocks EF 
and F in a raised position so as to facilitate sliding the 
work into the fixture. A lever R, keyed to a shaft S which 
has a flattened portion, such as indicated at T in the sec- 
tional view, actuates the clamping blocks EZ and F. A down- 
ward movement of lever R causes the clamping blocks to grip 
the two flanges C and D of the work. This clamping device 
holds the work securely in position and can be operated 
very quickly. 

After clamping the work in place, the operator presses 
down on the long lever J which has a handle (not shown) 
at its upper end. This causes the block Z on which the 
work is clamped to slide in the direction indicated hy the 
arrow U. This feeding or sliding movement starts from a 
point to the extreme right of the position shown. As the 
work is thus passed under the revolving cutters, the part is 
formed to shape, due to the vertical movement imparted to 
the work-holding block by the guide grooves P, Fixtures 
of the same general nature can be used successfully for a 
large variety of work. F.. SERVER 


STRADOLE MILLING 


Fixture employed in performing a Radius Milling Operation with Straddle Cutters 


980 


TRIMMING DIE FOR METAL COVER 


The die shown in the accompanying illustration is used 
for trimming the flange A from the lower edge of hexagonal 
shaped covers, such as the one shown by the dot-and-dash 
lines at B. The lower cutting die C is a hardened tool-steel 
ring, which is located on the cast-iron base D, and held in 
place by the pad E and the fillister-head screw F. The 
trimming die was originally made in the form of a hardened 
tool-steel block, which was screwed to the baseplate. The 
objection to this arrangement was that the die had to be 
annealed, upset; rehardened, and reground whenever it 
became dull. The ring type of die is made with straight 
sides, so that when one edge is dulled, the die can be reversed, 
thus making it necessary to sharpen it less frequently. The 
upper die J is made of toughened tool steel, and when it 
becomes dull, it can be upset while in place and a new cut- 
ting edge sheared on its end. 

A half-cover G, with a handle soldered to it was used at 
first to put the work on the locating pad. This served to 
keep the hands of the workman away from the die, but 
slowed up production considerably. As a result, this safety 
device was often laid aside by those engaged in piece-work. 
In order to avoid accidents, the double-deck chute, consisting 
of slides H and L, and the feed-slide J were attached to the 
die. The feed-slide proved to be a practical safety device, 
and it also served to increase production. With this equip- 
ment, the operator could use one hand to keep the chute 
filled with pieces, and control the feeding of the pieces 
into the die with the other hand. This arrangement permits 
the press to be run at a speed of 90 strokes per minute. 

When the operator liberates a cover, it slides down the 
chute IJ and locates itself on the pad H. The press is, of 
course, inclined at the proper angle to permit feeding the 
work-into place in this manner. When the upper cutter J 


descends, it performs the trimming operation, and as it 
ascends it picks up a trimmed cover. When the upper 
—— 
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cutter is near the end of its upward stroke, the knock-out K 
pushes the cover into the upper chute, so that it slides 
down into a receptacle at the back of the press. As the 
operation continues, the trimmings accumulate on the base” 
of the lower die, until they have become packed so tightly 
between the two cutters M and the cover being trimmed that 
they are split in two, so that they drop into the lower 
chute H and from there slide into a scrap-box. 
Brooklyn, N. Y. S. A. McDoNnaLp 


INDEXING FIXTURE FOR MILLING 
GENEVA STAR-WHEELS 


The milling fixture illustrated herewith is employed in 
the production of star-wheels for Geneva movements. The 
operation performed in this fixture is the milling of the 
track slots for the propeller pin. The wheel—shown by dot- 
and-dash lines—comes to this fixture with the front face, 
sides, rear face, and hub machined to finished dimensions. 
The two hook-bolts A, which clamp the work in place, are 
swung on their shanks until stopped by pins B, when lever C 
is swung in a clockwise direction in order to release the 
work. This opening movement of the jaws of the hook- 
bolts permits a new piece of work to be readily put in place 


over the pilot-pin D. 


A movement of lever C in a counterclockwise direction 
swings the clamping ends of the hook-bolts back into place, 
where they are stopped by pins #. A further movement of 
lever-C serves to draw the hook-bolts down, so that the work 
will be clamped in place. After one track slot has been 
milled in the star-wheel, the lever F is depressed to dis- 
engage the index-pin. The work-holding member of the 


fixture is then revolved 90 degrees in a counterclockwise 
direction by means of lever G, which is attached to the 
index-ring J. The index-pin is then raised to lock the fixture 
by an upward movement of lever F. 


Machinery 


Die for trimming Flange from Hexagonal-shaped Metal Cover 
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Indexing Fixture employed in milling Geneva Star-wheels 


Part H of the fixture is a cast-iron base having a circular 
recess in which the index-ring 7 rides. This ring has a 
clearance at points J and K and bears on-the face L. In 
the center of the ring is a hardened and ground pilot-stud M, 
which is a press fit in the index-ring and a running fit in the 
base. It is held in the base by the two threaded collars N. 
On the upper face of the index-plate is an annular recess 
which receives the internal ring gear O. Two clearance holes 
are bored to receive the springs P and the spring caps Q 
which are made a sliding fit in the holes in the index-ring. 
The ring gear is made a close fit at point R, but clearance is 
allowed at points S and TZ. 

To the top of the ring gear is fastened the cover plate U, 
which has a recess on its under side to receive the ring gear. 
There are also two circular pockets in the cover plate to 
receive the two spur gears V which engage the teeth of the 
ring gear. Sufficient clearance is allowed between the cover 
plate and the index-ring for the spur gears and the ring gear. 
The cover plate is fastened in place by suitable screws and 
dowels. The holes in the spur gears are threaded to receive 
the threaded ends of the hook-bolts A, and the body part of 
the hook-bolts is made a sliding fit in the two holes in the 
cover plate. In the center of the cover plate is a pilot-pin D 
on which the part to be milled is located. Four supporting 
pins W and two gage pins y are provided to support the part 
and locate it squarely in the fixture. 

The indexing arrangement is shown in the partial sec- 
tional view in the lower right-hand corner of the illustration. 
Two holes 90 degrees apart are bored in the index-plate to 
receive the tapered index-pin bushings Z. Directly below 
bushing Z a hole is bored in the base to receive the plunger 
bushing a in which is inserted the plunger b and the plunger 
spring c. On the side of the plunger bushing a is an elon- 


gated slot through which passes plunger pin d@ which is con- 
nected to lever F. Lever F is pivoted on pin e. To the 
bottom of the pilot-stud M is fastened a clamp f/f, which is 
held in place by the spherical head of stud g. The clamp 
has a spherical depression in it to correspond with the spheri- 
cal head of stud g. A clamping screw h shown in the view 
in the upper right-hand corner of the illustration bears on 
the front end of this clamp, while the back end of the clamp 
has a bearing on the base of the casting and is prevented 
from sidewise movement by a recess cut in the base. 

The method of operating the fixture is as follows: In 
loading, a movement of lever C serves to turn or pivot the 
hook-bolts until their clamping ends are stopped by the two 
pins B. The part to be milled is then inserted over the 
pilot-pin D. The work is squared up in the fixture by the 
two gage pins y, so that it rests on the four supporting 
pins W. The operator then grasps the handle C and turns 
or rotates the gear ring O in a counterclockwise direction 
so that the two pinions V will be rotated in the same direc- 
tion. The pressure applied by springs P causes the hook- 
bolts to turn with the pinions until they strike the stop- 
pins #. Any additional movement of lever C will cause 
. the pinions to rotate, and as they are threaded on the hook- 
bolts A, the latter will be drawn down so that their hooked 
ends will clamp the work firmly in place. 

The clamping screw h is then tightened to insure rigidity 
of the indexing part of the fixture, after which the first slot 
in the star-wheel is milled. For milling the second slot, 
screw h is released and lever F pressed down with the right 
hand, while the handle G is swung around in a counterclock- 
wise direction until the bushing m is directly above the 
plunger b. At this position the plunger enters bushing Z, 
thus locating the work for the second cut in the star-wheel, 
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which is exactly at right angles with the first cut. Then the 
clamping screw h is again tightened, and the second cut 
taken. In order to release the piece after the milling opera- 
tion, handle C is swung in a clockwise direction, causing the 
hook-bolts to rise and swing outward, so that the operator 
can easily remove the finished part and insert a new piece. 

The indexing movement of the fixture is limited to 90 
degrees by the pin j, which projects into a circular slot cut 
in the under side of the index-ring. A greater indexing 
movement would cause the plunger to drop into the holes 
which provide clearance for the hook-bolts. Chips are pre- 
vented from entering the internal mechanism of the fixture 
by the cover plate. It will be noted that the complete 
operation of unclamping the hook-bolts and swinging them 
out of the way is accomplished by a 90-degree movement 
of handle C. 


Brooklyn, N. Y. JOHN A. HONEGGER 


FORMULA FOR FINDING CREST RADIUS 
OF WHITWORTH THREADS 


A formula for finding the radius at the top of a modified 
Whitworth thread is presented in this article with the hope 
that it will prove useful to 
many readers of MACHINERY. 
The formula and its deriva- 
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The latter formula also applies in the case of a roughing 
tap where the depth of thread is decreased. It has proved 
very useful to the writer in finding the radius of standard 
Whitworth thread taps where the threads are cut at such a 
steep helix angle that the form of the tool for threading 
the tap must be corrected. Harry BurTON 


DRAWING IRREGULAR CURVES 


Many draftsmen employ a large assortment of fixed curves 
or celluloid templets in making various kinds of drawings. 
The writer has found that in some cases the common solder- 
ing metal used by electricians can be employed to good ad- 
vantage in place of the fixed curves or templets. This sol- 
dering metal can be obtained in round wire form, about 
#s inch in diameter, and is very flexible. It can be bent 
to any desired curve within certain limits with the fingers. 
Provision for holding the wire solder is made by drilling a 
small pin hole through the wire about 4 inch from the end 
for a swivel point. The other end can be held in place with 
the fingers, thus leaving one hand of the draftsman free 
to use either a ruling pen or a pencil. 

The wire solder may be so 
bent or formed that it can be 
used in connection with the 


tion can best be explained by 
considering its application to 
a tap with Whitworth threads, 
but it is equally useful when 
applied to hobs, cutters, etc., 
that have Whitworth threads 
or threads of a similar form. 

All taps are made with a 
greater limit on the outside 
diameter than on the pitch 


diameter. In fact the outside 
diameter should be large 
enough to cut a clearance so 


T-square. For instance, after 
a portion of the solder has 
been formed to some desired 
curve or series of curves, the 
remaining portion can be so 
bent that it can be guided or 
located by the T-square in dif- 
ferent positions, the same as 
a triangle. When the wire 
solder becomes kinked, it is 
an easy matter to straighten 
it by drawing the wire 
through the hands and then 


that the sides of the assembled 
screw and nut will be in con- 
tact without any interference 
at the top and bottom of the 
threads. If this clearance is 
considerable, the radius at the top of the thread on the tap 
must be reduced. The problem in this case is to find the 
required radius R (see illustration) so that a suitable form- 
ing tool can be made. 
For this problem we have given the following values: 
a = one-half the thread angle; 
ry = Standard radius for given pitch; 
P =pitch; and 
D = depth of thread. 
We also have: 


, 
L= y=n—r 
sin a 
P 
VSS 2=w— (D+y) 
2X tana 


The value of R can now be found by trigonometry and 


algebra. Referring to the illustration, we have: 
R 
=— sing 
R+2 


R=Rsina-+esina 

R—F sin ad — 2 sina 

& (1—sin a) =? sin a 
Thus 


Diagram used in Derivation of Formula for finding Crest Radius 


rolling it between two boards. 
Aluminum wire can also be 
used for the same purpose, 
but it is more difficult to 
straighten when it has be- 
come kinked. The round section of the wire facilitates 
the use of a ruling pen and eliminates the danger of 
blotting. 


North Andover, Mass. CHARLES P. THIEL 


SEPARATING STEEL CHIPS FROM OIL 


In a plant engaged in the manufacture of an automotive 
accessory, it was found that there was a considerable waste 
of oil in one of the processes. This oil was used for burnish- 
ing and for maintaining an even temperature while the 
product was being gaged for size. Large quantities of dust 
and fine steel chips were picked up by this oil, so that it 
could not be used over again without being filtered. As the 
chips were so fine that they would not settle or separate 
from the oil readily, representatives of various companies 
selling mechanical filters were called in to deal with the 
problem, but all failed to filter the oil successfully. The 
members of the works laboratory were finally given the job, 
and they solved the problem by using a wick to feed the oil 
into an ordinary laboratory filter paper. The filter worked 
automatically and the only expense involved was the use of 
two sets of filter papers a week. About 2500 gallons of this 
oil were purchased a year, and 2184 gallons were taken from 
the filter and used again. This represented a saving of $340 
a year on this one item. 


Philadelphia, Pa. ARTHUR L. COLLINS 
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Shop and Drafting-room Kinks 


DUPLEX COIL SPRING 


The coil spring here illustrated was devised by the 
writer for use under conditions where the longest pos- 
‘sible movement of rod A was desired. The part B is a 


Machinery 


Coil Spring designed for Long Stroke 


piece of steel tubing over which the outer spring C fits 
loosely, the end of the tube being spun over to form a flange 
having a diameter equal to that of the outside diameter of 
the larger spring. The opposite end of this tube is spun 
inward so that it retains the smaller spring D which slides 
easily within it. Rod A moves freely in the hole in the 
small end of the tube. The size of the springs and the 
diameter of the wire used should be such that about the 
same amount of pressure will be required to compress fully 
either the larger or the smaller spring. The writer has 
found this type to be more durable and longer-lived than a 
conical spring. It also exerts a more even pressure on rod 
A. A third and fourth spring could be added in the same 
manner if necessary. 


Holbrook, Mass. FREDERIC W. BLANCHARD 


ADJUSTABLE REAMING CLAMP 


The clamp shown in the illustration was designed to hold 
small round collars while reaming out burrs produced in 
a tapping operation. As there were about a thousand pieces 
to be reamed daily, it was necessary that the clamp be so 
designed that it would have a firm grip on the work without 
the operator being required to exert much pressure on the 
handles of the clamp. 

The angle of the vee in the clamping block A is 60 degrees. 
It will be noted that fine teeth are cut on the sides of the 
vee so that the clamping action is similar to that of an 
alligator wrench. With this type of V-block, only a very 
light pressure on the clamping handles is required. The 
V-block is the only part subjected to much wear, and it can 
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Clamp for holding Small Round Pieces of Work 


be easily replaced when necessary. The operator can adjust 
the spread of the handles to suit his grip gr for any size of 
stock by means of the set-screw B. 


Eastwood, N. Y. ELMER C. CooLey 


DRAFTSMAN’S TIME-SAVING TRIANGLE 


A designer or draftsman frequently must draw taper pins, 
heads for countersunk screws, Acme standard screws, and 
standard screw threads. To draw these without the proper 
tools or instruments requires considerable time, and to 
have a tool for each purpose results in littering up the 
drawing-board. A 45-degree transparent triangle is invari- 
ably kept on the drawing-board, as it serves many purposes. 
This triangle can be made to include means for drawing all 
the previously mentioned details, if modified as shown in the 
illustration. 

The 60-degree cut is for use in drawing U. S. standard 
threads, V-threads, and any 30-degree angle. The 29-degree 
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Triangle designed to save Time 


cut is for drawing worms or Acme screw threads. The 82- 
degree cut is for drawing countersunk head machine 
screws, while the two slight tapers are for drawing pins 
having a taper of 4%, inch per foot. The angles A are, of 
course, made to a taper of % inch per foot in order to have 
the included angle correspond to the 14-inch per foot taper. 
It will be noted that the guiding edges used in drawing 
taper pins are so located as to require only a 90-degree 
movement of the triangle to permit drawing both sides of 
the pin. 


Takoma Park, D. C. G. W. NusBAuUM 


z+ ee 


The largest alternating-current motor for steel mill use 
ever made in this country is being designed by the General 
Electric Co. for use at the River Rouge plant of the Ford 
Co., at Detroit, Mich. This motor will develop 8000 horse- 
power with a speed of 240 revolutions per minute. It will 
be used to drive a large blooming mill at the River Rouge 
plant, where installations are now being made to manu- 
facture steel. 
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Questions and Answers 


PROBLEM IN GAGE DESIGN 


B. A. H:—In designing the gage shown in Fig. la mathe- 
matical problem is involved in determining the distance 27, 
which gives the location of the line of intersection of the 
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Fig. 1. Gage having Spherical Surface involving Mathematical 


Calculations 


spherical and conical surfaces. How can distance «z be 


found? 


ANSWERED BY GUSTAF E. NORDSTROM, WORCESTER, MASS. 


In the following is presented a solution to the problem 
in gage design which appeared on page 730 of May 
MAcHINERY. The present solution does not involve the 
angles D, H, and X, as shown in Fig. 2. 

Referring to Fig. 2, we have 

AM = V3(a+72) 
Now by geometry, 
r+ fo—v3(a+a}? 
= 4a? — 22 (bV3— 3a) + (b—a v3)? 
Substituting the known values in this equation, we have 


1\? T\ 5 meee fi Vv 3\? 
(Jae 
8 32 32 39) 32 


Simplifying and uniting terms we have, 
4x7 — 0.57032 = — 0.01148 
and 


0.5703 + y 0.5703°— 16 X 0.01148 


pi = 0.0243 inch 


8 
ANSWERED BY MICHAEL A. HICKEY, ROCHESTER, N. Y. 


The problem in gage design presented in May MAcHINERY 
may be solved in the following manner: 

In Fig. 3, angle CAF = 30 degrees, and the perpendicular 
CF dropped from C to AG=1/32 inch. Therefore, 


AF = cot 30 degrees * 1/32 = 0.05413 
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Fig. 2. Diagram used in the Solution of the Gage Problem 


Also 
FG = AG — AF = 0.16462 
It is evident from the illustration that 
CO = FG = 0.16462 


Next a perpendicular is dropped from point D to line CO. 
In triangle DCE we have CE = cot 30 deg. X 7 = 1.732052 
Now 


EO = V DO?— DE? = vy 0.125? — @ 
It is clear from the illustration that 
CE + EO=CO 
Substituting numerical values in this equation, we have 
1.732052 + Vv 0.125? — a? = 0.16462 
Simplifying and uniting terms we have, 


4x? — 0.570262 + 0.01147 = 0 
or 


x* — 0.14257x + 0.00287 = 0 


Adding 0.00221 to both sides of the equation to complete 
the square we have 


x? — 0.14257x + 0.00508 = 0.00221 


Fig. 3, 


Diagram used in Another Solution of the Gage Problem 


Solving for x we have, 


x — 0.07129 = v 0.00221 
and 


«© = 0.02428 inch 


APPLYING FOR A DESIGN PATENT 


G. S. P.—I wish to make an application for a design 
patent, and would appreciate your informing me as to the 
length of time for which design patents are granted and 
the fees charged by the Government for filing and issuing 
design patents. 


ANSWERED BY GLENN B. HARRIS, YONKERS, N. Y. 


Design patents are granted for three and one-half years, 
seven years, and fourteen years, as the applicant may elect 
in his application, after payment of the fee required by law 
and an examination as to its novelty. If the application is 
originally for one of the shorter. terms, the applicant at any 
time before the allowance of the application and upon pay- 
ment of the additional fee, may amend his application and 
request that the patent be issued for a longer term. The 
procedure in applying for design patents is substantially 
the same as in applying for other patents. The Govern- 
ment fee is $10 for the three and onehalf year period, $15 
for the seven-year period, and $30 for the fourteen-year 
term. 
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The British Metal-working Industries 


From Macuinery’s Special Correspondent 


| 


London, July 16 


HE general feeling in the metal-working industries is 
([Pinat conditions are improving steadily, if slowly. The 

trend of the unemployment figures points in this direc- 
tion, but beyond this, definite and unmistakable signs of 
increasing activity are few and far between. Machine tool 
builders are plodding along steadily; several shops in the 
Midlands have a fair amount of both standard and special 
work in hand, and in this area, the special machinery demand 
keeps designing and patternmaking departments busy. 

The activity in inquiries that has been such a constant 
feature throughout the barren period of many months past is 
unabated. There are still many machines of the general- 
purpose class that are held by dealers who purchased them 
at almost scrap prices a year or more ago at government 
auction sales, and the present owners can afford to hold 
their purchases until they get definite inquiries for the par- 
ticular class of machines they have in stock. Although the 
number of machine tools of this type is not large, compared 
with the numerous obsolete and generally useless special 
machines sold from government stock, the number is suffi- 
cient to make itself felt in the present strong competition. 
The inquiries reported from nearly all the machine tool areas 
point undeniably to a wide need for new equipment, and a 
small general trade improvement will probably prove a suf- 
' ficient stimulus to induce would-be purchasers to buy on a 
much heavier scale. The inquiries are not confined to the 
home market; India is prominent, and South Africa, after a 
period of quietness, is beginning to show an interest in new 
machines. 

There is a fair proportion of work in the shops on behalf 
of Colonial railways, but new orders for this class of machine 
tools are not now so easily obtained as was the case a few 
months ago. A good demand, however, is expected from 
South America, where the prices to which American machine 
tools have recently been advanced is a factor that favors 
the British machine tool builder, who has to:some extent 
reached stabilization in labor costs. In Victoria and New 
South Wales, great promise is held for British machine 
tools, and these districts are generally thought to be on the 
eve of a trade boom. The Commonwealth government imposes 
high import duties to protect its own industries, and al- 
though machine tools are not yet made to any extent in 
that country, their manufacture will no doubt be taken up as 
the demand increases. 


The Iron and Steel Industry 


The iron and steel industries are not making the progress 
that was expected, and both home and export demand has 
dwindled. There are, however, very small stocks in most 
markets and any general improvement will be reflected at 
once. Although for the month of May the export figures in 
the iron and steel industries were an improvement on any- 
thing since pre-war times, the average for the first six 
months of the year is not good, and the June exports showed 
a considerable falling off from those of May. The uncer- 
tainty of the results that are to be reached in the Ruhr no 
doubt has a strong effect on the iron and steel field, and until 
some tangible settlement has been arrived at, commercial 
confidence cannot be expected. Continental makers are of- 
fering cheap iron and steel in British markets, and several 
small buyers are now filling their wants from Belgian blast 
furnaces and steel mills. 


Midland foundries are fairly well employed in both iron 
and malleable castings, but moderate stocks of raw materials 
were purchased by these manufacturers before the general 
rise in prices, and this activity has not yet been felt in the 
pig iron market. In the Sheffield open-hearth steel branches, 
a rapid tapering off of new business is shown. This section 
of the steel industry has had a very good business during 
the last six months, but the general opinion on the situation 
is that prices will have to recede again to the low level rul- 
ing some months ago, in order to revive the interest of 
buyers and insure the placing of long-time contracts. The 
crucible and other steel trades continue to be depressed by 
the further offer of large government surplus stocks at very 
low figures. In the light manufacturing industries, the posi- 
tion is much brighter; stampers and press workers in the 
Midland district are fairly well employed, and a few firms 
in the industry are working over-time. 


Railways and Shipbuilding 


In Sheffield, railway axles, springs, tires, and wheels are 
in great demand for Australia, Egypt, India and South 
America, and there is a fair production of these articles for 
home railways. One Birmingham firm has obtained an 
order for 500 cars for the Indian railways and a further 
order of 100 cars for South Africa. Although not large, it is 
expected that these orders will prove the forerunners of 
much heavier business, as these countries have many new 
lines under construction and rolling stock will be needed 
in proportion. 

On the Clyde, shipbuilding is in a decidedly unpros- 
perous state, and this has a serious reflex effect on the 
many allied trades in the Glasgow area. The boilermakers’ 
strike is having an adverse effect, and there are reports on 
all hands of the suspension of shipbuilding orders. How 
work in the yards is being affected by the lock-out may be 
seen from the May statistics of tonnage launched. The 
Clyde total consisted of ten vessels of only 17,210 tons, 
which was much lower than that of any previous month this 
year, and the lowest for April since 1908. There are no new 
prospects of an agreement over the boilermakers’ trouble, but 
the men are to reballot on the question. It is not generally 
expected that shipbuilding can revive before the fall. 


The General Engineering Industries 


Depression hangs over the gas and oil engine industry, 
and the absence of orders from Russia and the Near East 
is seriously felt. 

The activity in the automobile industry continues, the 
interest in light cars being unabated. One well-known maker 
of the latter class, although producing a record weekly out- 
put, disposes of his product to waiting buyers. The present 
year has restored a considerable amount of confidence in 
the industry. There is already a substantial and steady 
inquiry for next year’s output, and big-scale developments in 
production are promised. 

Makers of motorcycle engines are very busy, and the ex- 
port trade is active in this branch of the industry; Aus- 
tralia, in particular, is buying freely, while Japan is buying 
on an increasing scale. Exports to the latter country are 
expected to increase rapidly when present Japanese plans for 
motorcycle building from imported parts have been com- 
pleted. In the small tool industry, there is very little 
change. Most works are well employed. 
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HOLDERS FOR SQUARE TOOL BITS 


By MARTIN H. BALL 


Single-piece forged tools are used in some instances only 
because it is believed that tool bits held in a standard type 
of holder would not be rigid enough. One of the advantages 
gained by using tool bits is that the heat-treatment given 
the bits by the maker gen- : 
erally results in better and 
more uniform tools than the 
varied heat-treatment given 
tools made from bar stock by 
the user. No claim is made 
that the rigidity of a tool bit 
held in the holders here illus- 
trated and described is as 
great as that of a single- 
piece tool. However, it is be- 
lieved that tool bits held in 
the holders here shown have > 
much greater rigidity than 
those held in some types of 
holders now in common use. 

At A, Fig. 1, is shown a tool 
bit held in a horizontal posi- 
tion with the holding pres- 
sure applied in a_ vertical 
direction. In this case the 
tool bit is seated in the groove 
with a clearance at each side. 
The side pressure exerted by 
the work on the bit will have 
a tendency to make the tool spring away from the work. 
This usually causes the tool bit to change its position in the 
holder until it has a bearing on the sides of the groove. 

Although the difference between the width of the channel 
or groove in the holder and the width of the tool bit is pur 
posely exaggerated in the view at A, there is necessarily some 
clearance in practically all equipment of this kind. When 
the holding pressure is applied by a set-screw which bears 
directly on the top of the tool bit, the latter will have a 
tendency to pivot at the point where the set-screw bears 
upon it until its sides are in contact with the sides of the 
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groove. Under a light side pressure, such as results in tak- 
ing a very fine cut, the tool bit will sometimes spring back 
and forth, thus producing chatter marks. 

The conditions referred to in the preceding paragraph 
can be much improved by carefully setting the tool bit 
against the sides of the groove, preparatory to taking a cut. 
However, most operators cannot be depended upon to take 
such precautions. With the 
equipment here shown, the 
proper setting of the tool is 
automatically provided for by 
designing the holder so that 
the tool is clamped in place 
as shown at B. This principle 
is embodied in the planer tool 
shown in Fig. 2, and also in 
the boring-bar shown at @, 
Fig. 1, where the set-screw 
bears on the corner of the 
tool bit and forces it against 
the lower corner of the slot 
that is opposite the cutting 
side. i 

The end of the boring-bar 
shown in Fig. 1 is chamfered 
to facilitate drilling and tap- 
ping the set-screw hole. The 
accompanying table gives the 
drill and broach sizes that 
may be used in producing the 
holes in which square tool 
bits are to be held. Holes pro- 
duced in accordance with this table afford bearing surfaces . 
having a total area equivalent to about 50 per cent of the 
entire area of the hole. The bearing surfaces thus pro- 
vided will not permit the tool bit to rock, even though its 
sides are slightly convex, as is often the case. 

The planer tool when assembled as shown in Fig. 2, can 
be fed from the operator’s side of the table. By reversing 
the position of the top and bottom washers A and B, the tool 
can be fed in the opposite direction. By swiveling the tur- 
ret-head of the holder 60 degrees to one side, so that the 
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‘tool will be in the position shown at C, and setting the 


Fig. 2. Details and Assembly View of Square Tool Bit Holder fer Use on Planer 
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clapper-box of the planer at 
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The work was set up as 


an angle of 30 degrees, the 
tool bit will be in the proper 
position for a down feed, such 
as is obtainable with ithe 
regular cross-rail head. 
When tool bits are held in | B 
the manner described, they | 
are ground for side rake only 
This leaves the tool bit 
somewhat stronger than if it | 
were ground down on two or 


shown at B, and milled by a 
set of plain milling cut- 
ters c. 

The fixture used for the 
second milling operation was 
designed to hold four pieces 
of work. The slides in this 
case were located on the fix- 
ture as shown in the view at 
Y C. Keys d, machined on the 
top of the fixture, serve to 


more sides. For machining m 
materials that require a tool Size be) Broach,| Size of Drill, 
with a negative top rake, the ous oe 
extreme edges of the tool bit 1 1 1/8 
may be flattened slightly like 7/8 63/64 
the lips of a twist drill that 3/4 27/32 

is to be used for drilling 5/8 45/64 
brass. 1/2 9/16 


* * * 


FIXTURE AND CUTTER EQUIPMENT FOR 
MILLING A SPECIAL SLIDE 


By S. A. McDONALD 


There is a tendency on the part of many jig and fixture 
designers to overlook the ordinary milling machine vise in 
considering a method of holding a piece of work that is to 
be machined. As a result, jigs and fixtures of elaborate de- 
signs are often developed for work that could readily be 
held in the’ vise. This makes the cost of the tool equip- 
ment unnecessarily high. In designing the fixtures shown 
in the accompanying illustration, for machining the special 
. Slide A, an effort was made to combine quick-acting features 
with simple construction. 

The slide, as originally designed, did not have the relief 
cut in the base, but at the tool designer’s request, this re- 
finement was added, as it did not affect the functioning of 
the slide and was of considerable assistance in providing a 
suitable means of locating the work in the second milling 
operation. All burrs or lumps were removed from the cast- 
ings by hand-grinding previous to the machining operations. 
The first operation on the slides, that of machining the 
bottom surfaces b, proved to be one of those jobs for which 
the milling machine vise could be used with as good results 
as could have been obtained with any type of special fixture. 


if A locate or align the work 

Size Or eee ame properly. The clamping bolts 
e, each hold two slides, while 

7/16 31/64 the pin f and the collars ‘g 

3/8 27/64 take the thrust imparted to 
5/16 11/32 the work by the milling cut- 

1/4 9/32 ters. The wedges h are tight- 
cs Saat Pe eee ce ened or loosened by the tap 


of a hammer. The clamp- 
ing bolts are nominally held up by springs j to facilitate 
loading or unloading the fixture. Right- and left-hand 60- 
degree milling cutters k and 7 are used to mill the sides of 
the slides. 

The drill jig used for drilling the hole in the lugs is 
shown at D. The body of this jig was made from a block 
of cast iron, so that no pattern was necessary. The work is 
located by one side of the dovetail and a pin m. The 
clamp 7 is provided with a coil spring, which leaves it clear 
of the work when the latter is released. A quarter turn of 
the clamping bolt is all that is necessary to lock the work 
in place. 

The fourth and last operation, that of milling the slots 
in the lug, is performed with the work held in the fixture 
shown at #. A slotting cutter is used for this operation, 
and a stop on the milling machine regulates the depth of 
the cut. 


* * 


Cast-iron pipe that is centrifugally cast must be _ heat- 
treated, because the molten metal is chilled to some extent 
when it is thrown against the rapidly revolving water-cooled 
metal mold, and when the pipes are removed from the pipe- 
casting machine, they are brittle on the surface. Pipe cast 
in sand mold does not need this heat-treatment. 


Equipment used in machining the Slide shown at A 
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~The Machine-building Industries 


remain normal, although it appears that the peak of the 

slight boom experienced in many industrial fields has 
been passed. In the machine tool industry there has been 
a slight decrease in demand, and the average percentage of 
unfilled orders is now higher than the percentage of new 
orders. Some manufacturers think that this is merely an in- 
dication of the usual falling off of business during the sum- 
mer months; others believe that the peak apparently reached 
by other industries early in the spring was also reached 
by the machine tool industry at the same time, and that 
business in the fall will remain at about the present level. 

One of the machine tool builders who is in close touch 
with the automobile industry states that there is a con- 
siderable amount of planning being done in this field, with 
a view to improving manufacturing methods for next year’s 
production. “It is a well-known fact,” says this manufac- 
turer, “that a great deal of the equipment now being used 
in automobile plants is practically worn out, and will have 
to be replaced; and it is likely that there will be a fair 
demand for special machinery and for machines that will 
insure greater production.’ In spite of the great output of 
the automobile shops this year, competition has been very 
keen, and the manufacturers realize that low prices for 
cars, coupled with quality and reliability, are the prime 
requisites for continued good business. 

The textile machinery manufacturers, as well as the elec- 
trical concerns, are well occupied, and a considerable amount 
of machine tool business has come from these industries. 
Although the general industrial demand fell off in June and 
early July, those machine tool builders that supplied the 
railroad trade have experienced a fairly active demand. 
Some orders of considerable proportions have either been 
placed, or are likely to be placed in the near future, by some 
of the larger railroads, especially in the West. 

The foreign trade in machine tools is slowly improving, 
although it is very small, as compared with three and four 
years ago. The total exports of machine tools now amount 
to nearly $400,000 a month, while small tools are exported 
at the rate of about $250,000 a month, and other metal- 
working machinery at the rate of about $400,000 a month. 
In July, 1920, the machine tool exports were valued at about 
$1,850,000 and the exports of all other metal-working ma- 
chinery at $1,823,000. : 

The small tool business continues at a normal rate, with 
a satisfactory volume of orders. Quick deliveries are gen- 
erally required, indicating that the tools are going into 
direct use as fast as they are delivered and that buyers have 
no stocks of tools on hand. 


(5 remain business conditions throughout the country 


The Automobile Industry 


The automobile production during June did not fall greatly 
below the record set during May; it was the greatest pro- 
duction for the month of June that has ever been recorded. 
The figures for July will show the usual seasonal decline, 
but the industry is in a good position financially, and as 
there are no large supplies of surplus material on hand; and 
practically no stock of finished cars, the stronger companies, 
at least, look forward to the fall months with confidence. 

The output of automobiles during the first six months of 
the year slightly exceeded 2,000,000 cars, of which 1,800.000 
were passenger cars and somewhat over 200,000, trucks. The 
June production of passenger cars was 331,000, as compared 
with 350,000 in May, and 344,000 in April. The largest pro- 
duction of trucks during the year was in June—a total of 


44,000—exceeding the May production by about 1000. The 
Ford company alone produced about 171,000 cars and trucks 
in June, and built 1,428,000 during the first six months of 
1923. A new high production record for the Ford plants 
was made on June 30, when 6884 cars and trucks were com- 
pleted. The Willys-Overland Co. has turned out its millionth 
car. The automobiles that have formerly passed the million 
mark are Ford, Buick, and Chevrolet. 

Generally speaking, practically all plants have somewhat 
reduced their schedules, as compared with their peak pro- 
duction. Steel products for automobile parts are easier to 
obtain, and parts manufacturers have reduced their output 
to meet the lighter demand during the fall months. While 
there has been a falling off in the passenger car business, 
there has been an increased business in trucks. One of the 
largest concerns in the field states that sales are in excess 
of production, and the one difficulty is to fill orders on time. 
The sales of Pierce-Arrow trucks during the first five months 
of this year have been more than double those for the same 
period in 1922. The railroads are becoming an important 
factor in truck demand, as some of the roads are buying 
trucks for terminal work to be used in place of shuttle 
trains. There is a healthy demand for the smaller sizes of 
tractors, and the two largest producers are setting new rec- 
ords for production. 


The Iron and Steel Industry 


A slight decline has taken place in the unprecedented pro- 
duction of the iron and steel industry. The pig iron produc- 
tion in June was about 6 per cent less than in the record 
month of May. The production of steel in the early part of 
July showed little change, with the industry in general 
working at about 89 per cent capacity and the U. S. Steel 
Corporation continuing at 92 per cent. There is a sufficient 
stock of iron and steel for the country’s needs, and recent 
price reductions indicate that more iron and steel has been 
produced than the country has actually consumed. While the 
industry absorbed the large output during the spring months 
as soon as it was produced, all of this material has not 
been used up yet in the shops of the buyers, and at present, 
shipments are considerably in excess of the new business 
booked. 

On the other hand, the demand for iron and steel is more 
diversified, and the decline in prices has had the effect of in- 
viting business that would otherwise have hesitated. The 
railroad buying of steel rails is keeping up, but the slump 
in the building industry is reducing the demand for struc- 
tural steel. Buyers of pig iron are cautious, as some of 
them expect still lower prices. 

The main facts in this basic industry are that buying is 
more conservative, that prices tend downward, and that new 
orders are less than shipments, which will bring about a 
more normal situation, permit earlier deliveries, and check 
the tendency toward high premiums paid for quick deliveries. 
A very favorable sign in the present situation is that there 
have been practically no requests for cancellations or for 
deferred deliveries, which indicates that buying has been 
done on a conservative scale and the material is actually 
needed in present production. 

The Federal Reserve Bank, in summarizing its reports on 
the general industrial situation, finds that there is an evi- 
dent determination on the part of business to watch for the 
earmarks of unhealthy expansion, and a preference for a 
normal level of activity. Business, therefore, is now movy- 
ing forward carefully, watching the road ahead. 
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The Complete Monthly Record of New Metal-working Machinery 


Hall Planetary Thread Milling Machine 


THREAD milling machine in which the work is held 
A cxtires stationary for cutting both external and in- 

ternal straight or taper threads is built by the Hall 
Planetary Thread Milling Machine Co., Inc., Bridesburg, 
Philadelphia, Pa. The distinguishing feature of this ma- 
chine is that while the milling cutter revolves on its own 
axis, it also travels in an orbit relative to the work. In 
cutting external threads, the cutter completely surrounds 
the work, as shown diagrammatically at A, Fig. 2, and in 
cutting internal threads, the cutter revolves within the work, 
as shown at B. This planetary feature is said to considerably 
reduce the time necessary for reloading the work. Cutters 
without lead are em- 
ployed, lead being 
given to the thread 
by feeding the cut- 
ter longitudinally 
along the work while 
the cutter is revolv- 
ing around it. 

This machine is 
‘intended for quan- 
tity production use, 
and is. especially 
adapted for produc- 
ing threads on a 
number of automo- 
bile parts, such as 
rear differential 
housings, and nuts, 
couplings, nipples, 
etc. Although a 
Single-head machine 
is shown in Fig. 1, 
a double-head style 
is also built for cut- 
ting threads simultaneously on opposite ends of parts. The 
various types are built in several sizes, and may be auto- 
matic or semi-automatic in operation. There is also a 
portable style. The particular machine illustrated in Fig. 1 
has a capacity for work ranging from % to 18 inches in 
diameter. 

The machine consists primarily of three units—the bed, 
head, and chuck, and each of these is generously propor- 
tioned so as to hold the cutter firmly against the work dur- 
ing the operation and permit high cutting speeds. Threads 
can be milled within plus or minus limits of 0.001 inch, and 
the portion to be milled need not be machined to the exact 
diameter, but only roughly, leaving a small amount of metal 
to be finished smoothly by the thread milling cutter. Power 
is delivered to the machine through the single pulley at the 
right-hand end, which may be driven from a countershaft. 
lineshaft, or a motor on a base at the rear of the bed. ‘For 
motor drive, a motor of 5 horsepower is recommended. The 
pulley shaft runs the length of the bed, and at the head end 
carries a sprocket which, through a silent chain, drives a 
large sprocket in casing A. The large sprocket is keyed to 
the cutter-spindle, which is -hollow. The spindle speed is 
such as to give an average cutter speed of 100 feet per 
minute. 


Fig, 1, Hall Planetary Thread Milling Machine in which the Work is entirely Stationary 


Planetary rotation of the cutter-spindle relative to the 
axis of the work is accomplished by means of two hollow 
eccentric containers or sleeves, one within the other. The 
spindle is journaled in bearings in the inner one. When 
work is being reloaded, the cutter-spindle simply revolves 
on its own axis, which is in line with that of the work, and 
the containers remain stationary, but in cutting the thread, 
the two containers are revolved as one unit to give the 
planetary movement to the cutter. The diameter of the 
orbit about which the work revolves, which controls the 
depth of the cut, depends upon the distance between the axes 
of the two containers, which is readily adjustable. The 
bearings of the head 
in which the outer 
container revolves 
are of a collet type, 
and are conveniently 
adjustable to com- 
pensate for wear. 

The complete 
thread is cut in the 
work in one and a 
fraction revolutions 
of the containers, 
which are _ driven 
through the bronze 
worm-wheel B, 
mounted on the outer 
container. At the be- 
ginning of the worm- 
wheel rotation the 
cutter is fed to depth, 
and it moves around 
the work for an en- 
tire revolution to 
complete the thread, 
at which time the drive to the containers is reversed, 
to return them to their original positions. The forward and 
reverse rotation of the containers is controlled by means of 
stops. 

Worm-gear B is driven by a worm which receives power 
from reduction gearing contained in an enclosed gear-case 
at the rear of the machine, which is kept filled with oil. 
The drive is transmitted to this reduction gearing from the 
pulley shaft by a pair of spiral gears. Power is delivered 
to the containers when knob C is pulled forward to operate a 
clutch. The containers then rotate in one direction until 
the thread has been completed, at which time the clutch is 
automatically tripped and a second clutch is engaged to drive 
them in the reverse direction, as previously mentioned. 
When the containers have been returned to the starting 
position, the second clutch is also disengaged automatically. 
The reverse rotation is accomplished at about ten times 
the forward speed. A brake is. provided for the con- 
tainers at F. 

The containers and hollow spindle are fed longitudinally 
during a threading operation by means of a threaded master 
ring mounted on the outer container, which engages 
master nuts attached to the head at D. The master ring and 
nuts are necessarily different for each different thread lead, 
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Fig. 2. Diagrams which show Relation of Both External and Internal Cutters to Work 


but as the machine is intended for production work, changing 
of the ring and nuts would seldom be required. The cutting 
of taper threads is made possible by means of a device which 
causes the cutter to be fed radially the necessary amount 
during its planetary rotation around the work. Lubricant 
is supplied to the cutter through the hollow spindle from a 
pump in the base, which can deliver up to 40 gallons of lubri- 
cant per minute. The pump is driven direct from the driv- 
ing shaft, and delivers the lubricant to the left-hand end of 
the spindle through a pipe. The base of the machine serves 
as a reservoir for the lubricant. 

For firmly holding the work during threading operations, 
there has been provided an amply proportioned pneumatic 
chuck which weighs 3000 pounds, and has a gripping power 
of approximately 30,000 pounds, with an air pressure of 100 
pounds per square inch. The chuck is of the push-in collet 
type, the split sections being brought in contact with the 
work at a uniform pressure when air is supplied to the 
cylinder to swing yoke E and force the collet-controlling 
member forward. The chuck shown in the illustration is 
used for holding oil-well tool. joints. Chucks of different 
designs are used for other classes of work. After the chuck 
has been positioned for a given job, it is bolted to the bed 
and not disturbed until the class of work is changed. Thus 
neither the head nor the chuck has a longitudinal movement 
during an operation, and the work does not rotate. 

Cutters for producing external threads are about 20 per 
cent larger in diameter than the work, and are equipped 
with chaser blades so that they resemble a die-head. Instead 
of the cutting edges of both the 
external and the internal cutters 
being ground radially, they are 
given a generous rake. The 
planetary rotation of the cutters 
results in an unusually large 
sweep of the cutting edges, as 
indicated by angle C in Fig. 2. 
There are always two. or more 
edges in contact with the work 
at the same time. Where a cut- 
ting edge begins contacting with 
the work, a finishing cut is 
taken, and where it leave it, a 
roughing cut is taken, the result 
being that a fine smooth finish is 
obtained on the threads. Ring- 
oiled bearings are provided 
throughout the machine, and all 
gears are made of steel or 
bronze. The weight of the ma- 
chine illustrated is approxi- 
mately 13,000 pounds. 
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CUTTING MACHINE 


A machine that handles pipe from 8 to 18 
inches in size has been added to the line of 
pipe threading and cutting machines built 
by the Landis Machine Co., Waynesboro, Pa. 
In many respects this machine is similar to 
the 12-inch size described in March, 1922, 
MACHINERY. The entire range of the ma- 
chine is covered by one die-head and one 
set of chasers. It has a single-pulley drive, 
eight variations in speed being obtained by 
means of a speed-box located beneath the 
main spindle. When driven by motor, a 
chain sprocket is substituted for the driving 
pulley, and the motor is mounted on a base 
placed over the gear-box. A friction clutch 
is. mounted on the main driving shaft with 
the pulley for controlling the operation of 
the machine. The operating cone of the clutch is moved by 
either of two levers which are located at the ends of the 
headstock within easy reach of the operator. The forward 
lever is used for starting and stopping the machine when 
threading pipe, and the lever at the rear for starting and 
stopping when machining flanges. The lever at the middle 
of the headstock is manipulated for reversing the operation 
of the machine. 

All gears are fully enclosed, and with the exception of the 
main driving gear and its pinion, run in an oil bath. The 
main bearings of the hollow spindle are lubricated by means 
of flat-link chains which carry oil from large reservoirs in 
the base. The driving pinion shaft and the reverse shafts 
are lubricated by sight-feed oilers. At each end of the 
hollow spindle there is a three-jaw independent chuck for 
holding the pipe during the operation. 
equipped with grips for holding flanges. 

The carriage that supports the die-head and the cutting- 
off and reaming tools is moved either by power or by hand. 
The power movement is both forward and backward, and is 
controlled by a lever located on the operating side of the 
carriage. In advancing the carriage toward the right-hand 
chuck, the lever is pulled and held until the threading posi- 
tion of the die is reached. Automatic stops prevent the die- 
head from coming in contact with the chuck in the forward 
movement, and prevent the carriage from running off the 
guides of the bed in the backward movement. The ream- 
ing tool is quickly set in position and locked by means of a 
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Landis Pipe Threading and Cutting Machine 
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lever. This machine employs the Landis 
- “long-life tangential chaser.” The length 
of the machine is 12 feet 2 inches, and its 
height is 6 feet. The extreme width of the 
belt-driven machine over the belt pulley is 
5 feet 10 inches, and of the motor-driven 
machine over the motor plate, 6 feet 8 
inches. It weighs about 22,000 pounds. 


CRESCENT METAL PARTS 
WASHING MACHINES 


Two improved automatic machines of the 
type illustrated in Fig. 1 for washing metal 
parts are being introduced to the trade by 
the Crescent Washing Machine Co., 83 Sec- 
ond Ave., New Rochelle, N. Y. These ma- 
chines are the same in all respects except 
size, the model 1A receiving parts up to 
18 inches wide by 14 inches high, and the 
model 2A, parts up to 26 inches wide by 14 
inches high. Smaller pieces are placed on 
the conveyor in racks. The model 1A is a high-speed 
machine particularly fitted for installation in small metal- 
cleaning departments at the end of a line of automatic 
serew machines or in other locations where floor space is 
limited. The model 2A is best suited to meet the needs of 
the average metal-parts cleaning department. 

The main improvements in these machines as compared 
with the older types built by this company, are that the 
wash tank has been increased in size to give added capacity 
for the cleaning solution, and that cleaning-out doors are 
now furnished so as to make it an easy matter to clean both 
‘the upper and the lower part of the machine. The motor 
and pump are both mounted on the outside where they are 
readily accessible. The conveyor unit has also been sim- 
plified by using a completely enclosed set of gear-reducers 
instead of the original system of chain reducers. By mak- 
ing minor changes in the shape of the wash arms and in 
their location, the machine has been made faster and more 
thorough in operation. The weight of the model 1A equip- 
ment is approximately 2250 pounds, and the model 2A ma- 
chine weighs 2550 pounds. 

Composite type machines are also built in various lengths 
for a number of purposes. One of these machines in use 
in an automobile plant for cleaning fenders prior to enamel- 
ing is illustrated in Fig. 2. This is considered a particularly 
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Crescent Automatic Washing Machine for Metal Parts 
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Composite-type Machine used to clean Automobile Fenders 


difficult job, because the fender surfaces must be thoroughly 
elean if the enamel is to hold without pitting or stripping. 
The fenders are placed on the conveyor at one end and 
carried through the machine at a speed of about 20 feet per 
minute, They are washed, rinsed, and delivered at the oppo- 
site end. In addition to washing and rinsing the parts, 
these machines may also be used for drying, lacquering, and 
slushing. 


PEERLESS UNIVERSAL SHAPING SAW 


A 13- by 13-inch universal shaping saw similar in construc- 
tion to the smaller machine described in March, 1922, 
MACHINERY is being placed on the market by the Peerless 
Machine Co., 1611 Racine St., Racine, Wis. The new machine 
embodies several features that the smaller machine did not 
have. The frame accommodates blades from 14 to 21 inches 
long, and as before, the blade-clamping apparatus is de- 
signed to permit a 10,000-pound tension in the blade. In 
addition to provision for holding the blade rigid and straight 
under this tension, a thrust plate has been added above the 
blade to take the upward thrust, and hold the blade tooth 
points in a straight line so that all the teeth will do the 
same amount of work. The thrust plate is 4 inches wide and 
0.048 inch thick which corresponds closely 
to the thickness of No. 18 gage saw blade 
stock. The plate is made of blade steel, 
and is also placed under tension by the use 
of two clamping straps. Two set-screws 
permit fine vertical adjustments to bring the 
plate to the blade for careful alignment. 

Another improvement intended to cut 
down the handling time is a dual-control 
feed mechanism. In engaging the feed, the 
operator uses his right hand to manipulate 
a lever on the right-hand side of the ma- 
chine, and with his left hand, lowers the 
blade and frame to the approximate cutting 
position just prior to engaging the feed. The 
left-hand side of the machine is also equipped 
with a feed-lever, so that the machine can 
be started from either side. The belt-shift- 
ing mechanism is connected to the starting 
lever on the left-hand side, so that in one 
motion the belt is shifted on the tight pulley 
to put the saw frame in motion and also en- 
gage the feed. This arrangement is said to 
considerably reduce the time taken in reset- 
ting stock for a new cut, and also saves time 
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Peerless Universal Shaping Saw of Larger Size and Improved Design 


when the operator stops the machine to see how near a line 
the cut is going to be. 

A rod for automatically stopping the saw at the comple- 
tion of a cut or at a predetermined depth of cut is part of 
the saw-frame mechanism, and depth and height gages are 
also provided. The height gage is brought down after a 
cut just sufficiently to permit the blade to clear the work. 
The releasing of the feed, the upward return of the saw 
frame, the stopping of the frame, and the preliminary ap- 
proach to the new cut are all automatically controlled. 
Special fixtures can be provided for holding forgings in 
sawing the ends to length, and for similar work. Stroke 
speeds of 125, 80, and 45 per minute are obtainable. The 
saw frame, which is located on the right-hand side of the 
arch in the 6-inch machine, is located on the left-hand side 
of the new machine. This design brings the reciprocating 
member inside the machine for safety, and 
makes the work more readily accessible. 
Long structural steel beams and pipes can 
be clamped at an angle without interference 
from the arch. The weight of this machine 
is about 2200 pounds. 


AMERICAN TOOL-ROOM 
LATHE 


A tool-room lathe built by the American 
Tool Works Co., Cincinnati, Ohio, in six 
sizes, from 12- to 24-inch swing, inclusive, 
is shown in the accompanying illustration. 
Except for the taper, relieving, and draw- 
in attachments, this machine is of the same 
construction as the lathe described in June 
MACHINERY. Up to and including the 18- 
inch size, the machine is regularly equipped 
with a single back-geared head having a 
four-step cone, while on the larger sizes a 
double back-geared head provided with a 
three-step cone is furnished. In addi- 
tion, the following heads can be sup- 
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plied: A three-step cone friction double back-geared head; 
a twelve-speed geared head with single-pulley drive; a 
twelve-speed geared head arranged for either a geared or 
belted constant-speed motor drive; and a four-speed geared 
head for either a geared or belted variable-speed motor drive. 

The taper attachment can be changed to suit taper or 
straight work by simply loosening one bolt and tightening 
another. There is a rigid connection between the tool-rest 
and the sliding shoe, which lessens the load on the cross- 
feed screw, and prevents any looseness or backlash in the 
screw, nut, or journal from being transmitted to the work. 
The use of a dovetail type of taper bar and a sliding shoe 
equipped with a taper gib adjustment also ‘obviates inac- 
curacy due to looseness, and prevents lifting tendency under 
heavy cuts. 

The relieving attachment is built in two types—plain and 
universal, The plain attachment is designed for external 
and internal cylindrical work only, while the universal at- 
tachment is intended for relieving or backing off the flutes 
of rotary cutters, taps, reamers, end-mills, hollow mills, dies, 
etc. End and internal relieving can also be performed. 
The change-gear mechanism of the attachment is supported 
by a bracket located at the front of the headstock, on top 
of the quick-change gear-box. A small quadran‘ carries the 
change-gears, and this is used to disengage the drive when 
the attachment is not required. Power is taken from a spur 
gear located on the spindle, and is transmitted through the 
change-gear mechanism to the driving shaft of the attach- 
ment, which is journaled in the supporting bracket on the 
gear-box and in a bracket fastened to the left-hand side of 
the carriage. Between the latter bracket and the tool-rest 


are located knuckle joints which permit cross movements | 


of the tool-slide. 

The driving shaft revolves in one direction until the 
spindle rotation is reversed, at which time tthe driving shaft 
ceases to reciprocate the tool-slide. With this arrangement, 
the tool-slide remains stationary when the direction of the 
carriage travel is reversed, and the tool can be withdrawn 
from the work and run back for a new cut, as is the practice 
in tap and hob making, without any waste motion of the 
parts and with safety to the cams. There is a clutch con- 
nection between the cam and the drive which is operative 
in only one direction, and therefore a reversal of the driv- 
ing shaft causes the clutch, which is held in engagement by 
means of a spring, to be withdrawn from the cam. The 
result is that the cam remains stationary and imparts no 
motion to the tool-slide. In order to obtain the entire range 
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shown on the index-plate, three cams of one, two, and four 
lobes, respectively, are provided, in addition to the change- 
gears. This attachment permits of operating the tool-slide 
every 30 degrees, and thus provides twelve operating posi- 
tions within a circle. 

The plain relieving attachment consists primarily of a 
top and bottom slide and an intermediate nut lock controlled 
by a cam on the driving shaft. The draw-in attachment 
consists of a long, hollow steel bar, a hardened and ground 
steel taper bushing, and collets for holding different diame- 
ters of work. Collets are furnished for stock up to % inch 
in diameter on the small sizes, and up to 1 inch on the large 
sizes. 


FRICK SPACING INDICATOR 


A spacing indicator which is especially designed for use 
in grinding “no-lead” hobs, but which also facilitates boring 
shouldered holes by affording a means of accurately meas- 
uring the different depths, has been brought out by the Pre- 
cision & Thread Grinder Mfg. Co., 1 S. 21st St., Philadelphia, 
Pa. The instrument consists of a cast-iron base, a clamp 
for attaching the base to the ways of a lathe bed, a fine-pitch 
screw, a micrometer dial graduated to 0.0001 inch around its 
periphery, an indicator dial, and a stop-pin and bracket for 
mounting on the lathe carriage. The micrometer dial may 
be used to rotate the fine-pitch screw, but by loosening the 
thumb-screw, the dial may be revolved freely on the screw. 
When the screw is revolved, the rod that supports the dial 
indicator is moved in or out, depending upon the direction 
in which the dial is turned. The accompanying illustra- 
tion shows the application of this spacing indicator in con- 
nection with the multi-graduated precision grinder manufac- 
The equipment is being employed for 
grinding ‘“no-lead’” hobs used in milling die-head chasers 
having eleven threads per inch, which necessitates accurate 
spacing from center to center on the threads of 0.0909 inch. 

At the beginning of an operation on these chasers, the 
micrometer dial is revolved from zero until the reading is 
0.0909 inch; then the lathe carriage is advanced until the 
stop-pin, by contacting with the plunger of the dial indicator, 
causes the needle of the indicator to register zero. To ad- 
vance the grinding wheel another space after one thread has 
been ground, the micrometer dial is released on the screw, 
turned back until it registers zero, again locked in place on 
the screw, and revolved to the 0.0909-inch graduation, after 
which the carriage is advanced to bring the stop-pin against 
the dial plunger indicator as before. 


Frick Spacing Indicator being used in grinding a ‘‘No-lead’’ Hob 
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Moline Multiple-spindle Automobile Cylinder Lapping Machine 


MOLINE CYLINDER LAPPING MACHINE 


A multiple-spindle machine designed for simultaneously 
lapping or honing all the bores of an automobile cylinder 
has recently been put on the market by the Moline Tool 
Co., Moline, Ill. This machine has the same general char- 
acteristics as the “Hole-hog” multiple-spindle drilling and 
cylinder boring machines built by this company, the prin- 
cipal difference being that the spindles can be reciprocated 
up and down as rapidly as desired while the laps are being 
revolved.. This machine can be adapted for handling any 
type or size of cylinder by simply changing the center dis- 
tance of the heads and the length of the stroke. 

The machine is built with a stationary 
rail and a vertically sliding table. The 
crankshaft and connecting-rods that recipro- 
cate the spindles are those provided on the 
automobile built by the customer. . This ar- 
rangement gives nominally the same stroke 
as that of the automobile engine; however, 
a greater or lesser stroke can also be given 
to the spindles. The cylinder block is 
mounted on a fixture on the table while the 
latter is, in a lowered position, and after 
loading, the entire unit is raised to the work- 
ing position. In raising the table, the lap- 
closer block is also raised above the laps to 
permit the latter to enter the cylinder bores. 
Elevation of the table is regularly accom- 
plished by revolving a handwheel which 
actuates spur gears and a rack pinion, but 
power elevation can be provided. The re- 
lation between the rotation and reciproca- 
tion of the spindles is controlled through 
slip gears. 

There are two opposite opinions as to the 
best method of lapping, one! being that 
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rapid rotation and slow reciprocation of the laps is the 
preferable method, and the other that rapid reciprocation 
and slow rotation or even indexing is better. The design of 
this cylinder lapping machine is such that any desired rela- 
tion between reciprocation and rotation is obtainable. The 
rotation of the spindles is obtained through spiral gears, in 
the same manner as on the standard machines, and their 
reciprocation is accomplished by means of a rack and pinion, 
bevel gears, and clutches. Any stroke or position of stroke 
with respect to the cylinder block may be had by setting 
stops to suit. When an operation is completed, the laps or 
hones are withdrawn automatically. The machine is fur- 
nished with a pump and piping for supplying lubricant 
to the work. It is arranged with a clutch pulley that can 
be driven from a countershaft, lineshaft, or direct from 
a motor. 


WATERBURY-FARREL SCREW 
SLOTTING MACHINES 


Three standard sizes of automatic machines for slotting 
the heads of screws up to % inch in diameter and 4 inches 
in length are built by the Waterbury Farrel Foundry & 
Machine Co., Waterbury, Conn. The smallest size is illus- 
trated in Fig. 1. The blanks are fed automatically from a 
hopper into an inclined chute A, Fig. 2, from which they are 
delivered to a notched carrier dial B, which indexes auto- 
matically to transfer the screws to the slotting position. 
The saw is mounted in a swinging frame C by means of 
which the depth of cut can be regulated. The swinging 
feature is also convenient in changing the saw. In Fig. 2 
the frame is shown thrown back to permit a more: com- 
plete view of the carrier dial and the adjacent parts. When 
in the operative position, the saw is well guarded. Ad- 
justments are provided for centralizing the saw. Motion is 
transmitted to the saw frame through a rod F which is con- 
nected to the adjustable block G. The saw-driving pulley 
has a heavy rim which serves as a balance wheel, and a 
buffer spring beneath the frame steadies the cut and obvi- 
ates chatter. On the two smaller sizes of this machine the 
saw is driven by belt, and on the largest by a chain. 


Fig. 1. 


One of a Line of Waterbury-Farrel Automatic Screw-slotting 
Machines 
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Fig. 2. 


Close-up View of the Saw Frame, Carrier Dial, Clamping Disk 
and Burr Remover 


Burrs produced on the screw heads by the saw are clipped 
off by the auxiliary form tool D, which conforms to the 
shape of the head on the screw and is timed with the in- 
dexing mechanism of carrier dial B. The action of the arm 
that controls the functioning of the burr remover is sudden; 
it is snapped forward by a stiff spring and drawn back 
positively by a cam. 

During the slotting and burring, the screw shank is firmly 
clamped by means of a disk #H, attached to the short arm 
of a bell-crank lever which is actuated through the medium 
of a cam and an adjustable set-screw, causing the disk to 
bind against the screw shank which extends just beyond 
the periphery of the carrier roll. When the clamping disk 
becomes worn, its position may be easily changed to present 
a new clamping surface. As soon as the operation is fin- 
ished, the work is released and the carrier dial indexed to 
the next position. This transfers another blank to the 
operative position and advances the slotted screw toward 
the point of release where the screw drops from the dial, 
and falls down a trough and into a receptacle beneath. 

In the hopper there is a vertically operating slide or pick- 
up blade which reciprocates through the blanks and in its 
uppermost position forms an angular pocket into which the 
chute extends. The upper end of this blade is beveled 
toward the pocket, so that blanks which are lifted by the 
blade fall into the pocket. Some fall into the chute, while 
others fall against a cam-operated device which throws them 
back until they also become correctly located in the chute. 
Attached to this “kicker” there is a templet provided with 
an opening through which the screw heads pass. This is 
the only unit in the hopper-feeding mechanism that re- 
quires changing to adapt it to all sizes and styles of heads 
for a given sized screw shank. 

On the belt-driven machine there is a belt shifter, oper- 
ated by a handle extending to the front of the machine 
within easy reach of the operator, and on the motor-driven 
machine the motor switch may be correspondingly located. 
A feature of these automatic screw-slotting machines is the 
simplicity of adjustment and set-up. Cutting compound 
is delivered to the saw by a small pump from a tank sup- 
ported on trunnions at the rear of the pedestal. 
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SUNDSTRAND RADIUS, INTERNAL AND 
SURFACE GRINDING MACHINE 


A distinctive feature of the radius, internal, and surface 
grinding machine developed primarily for railroad shop use 
by the Rockford Milling Machine Co., Rockford, I1l., is that 
the long radius-bar employed in grinding the finished curved 
surfaces of locomotive radius-links is in the vertical position, 
and so the space occupied by the machine is reduced to a 
minimum. The machine is adapted to many typical rail- 
road shop operations; for surface grinding operations, it is 
simply necessary to remove the vertical table and use the 
standard wheel-spindle for light and medium work or a 
special spindle for heavy work. In Fig. 2 the machine is 
illustrated set up for surface-grinding the cheeks of radius- 
links, the special extra heavy spindle being used. A plane- 
tary motion can be imparted to the spindle and an oscil- 
lating motion to the spindle head, to permit the machine to 
be used for grinding holes, as illustrated in Fig. 4, where 
a hole is being ground in one end of a locomotive side-rod. 

Surfaces can be ground at radii of from 18 to 100 inches 
by means of the vertical radius-bar; such an operation is 
shown in Fig. 3 being performed on a radius-link. An 
oscillating movement is imparted to the grinding spindle 
and a swinging movement to the work. A special fixture is 
employed for holding the link on the vertical table. The 
pendulum mechanism is entirely independent of the rest of 
the machine, and when not required can be detached, or the 
radius-bar can be swung out of the way to facilitate sur- 
face and internal grinding operations. Other operations in 
Tailroad shops for which the machine can be conveniently 
applied are surface-grinding the sides of link-blocks, grind- 
ing the hole in link-blocks, and face-grinding the ends of 
these blocks. 

The base of the machine consists of two heavy ribbed 
castings provided with bearing surfaces for the horizontal 
table and the spindle column, and secured at right angles 


Fig. 1, 


Sundstrand Heavy-duty Radius, Internal, and Surface Grinding 
Machine 
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Fig. 2, Surface-grinding the Cheeks of Locomotive Links, using the 


Heavy Wheel-spindle 


Fig, 3, 


Set-up employed in grinding the Curved Surfaces of. Radius- 
links to the Desired Radii 

to each other. The vertical column for the radius-bar is 
bolted to the rear of the main base, and to this column is 
attached the motor when the machine is arranged for a 
motor drive. The column is an iron casting about 10 feet 
10 inches high, and is equipped with a radius-bar 1 inch 
thick by 3 inches wide which has 14-inch graduations. The 
radius-bar is adjustable by means of a handwheel conveni- 
ently located relative to the operating position. The verti- 
cal table to which the work is attached in radius-grinding 
is secured to the radius-bar and controlled in its reciprocal 
motion by the horizontal table to which the vertical table 
unit is clamped. An automatic longitudinal feed is pro- 
vided for the horizontal table in both directions, with either 
hand or power feed. The length of travel is controlled by 
two adjustable dogs. The hand starting lever is located 
at the front of the machine. 

The spindle column is supported on wide bearing sur- 
faces on the base, and the adjustable spindle head is mounted 
on dovetail bearings on the spindle column. Practically the 
entire driving mechanism is contained in the base below 
the spindle column. Horizontal adjustment of the column is 
regularly obtained by hand, but a power feed can also be 
furnished. The wheel-spindle runs in ball bearings and is 
provided with means for taking up wear, the necessary ad- 
justments being made by turning a single nut. The spindle 
construction is such that sleeves of different sizes can be 
applied for various grinding jobs. An eccentric spindle 
provides, through gearing, the planetary motion to the spindle 
necessary for internal grinding. The planetary path may 
be up to 1% inches larger in diameter than the wheel. 

A motor drive is recommended for the machine, but it 
may also be driven from a line-shaft or jack-shaft. A 7%- 
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horsepower motor 
running at 1200 
revolutions per 
minute is specified. 
An oil-pump deliver- 
ing coolant to the 
wheel through a 
flexible tube is lo- 
cated below the spin- 
dle column and 


draws the _ coolant 
from a reservoir in 
the base. 


Some of the prin- 
cipal specifications of 
this Sundstrand 
grinding machine 
are as folluws: Working surface of vertical table, 12 by 36 
inches; working surface of horizontal table, 16 by 48 inches; 
longitudinal feed of horizontal table, 50 inches; vertical 
feed of wheel-spindle, 20 inches; cross-feed of wheel spindle, 
14 inches; total height of machine, 12 feet 2 inches; floor 
space required, 81 by 114 inches; and net weight, approxi- 
mately 6800 pounds.. Manning, Maxwell & Moore, 119 W. 
40th St., New York City, are the exclusive selling agents 
for this. machine in the middle-western, eastern and south- 
ern states, and the Herberts Machinery & Supply Co., Los 
Angeles and San Francisco, Cal., in the Pacific Coast states. 


Fig. 4. 


ROLLWAY “MAXIMUM-TYPE” BEARINGS 


A new series of bearings known as the MDW, which repre- 
sents “maximum double width,” has been brought out by 
the Rollway Bearing Co., Inc.; Syracuse, N. Y. These bear- 
ings are intended for use under heavy load conditions com- 
bined with severe shocks, where there might be a tendency 
for a narrower standard inner race to cut into the shaft, 
and are the result of many years of experience in designing 
bearings for heavy-duty service. They are especially suitable 
for installation in railway car motors and journals and in 
heavy gear and chain drives. The use of a wider inner race 
also permits a lighter press fit, which is appreciated when 
bearings must be removed from a shaft. 

The bearing is self-contained, having outer and inner races 
of a heavy channel cross-section, which serves the double 
purpose of providing both bearing and guiding surfaces for 
the rollers, and thus eliminates the necessity of a retainer. 
The diameter of the bore and the over-all diameter of the 


Fig. 1, 


Rollway MDW Bearing intended for Heavy-duty Service 
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Grinding a Hole in a Locomotive Side-rod on the Sundstramd Grinder 
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MDW type is stand- 
ard, as is also the 
width of the outer 
race, but the inner 
race is of a standard 
double-row width. 
The material used 
in making this bear- 
ing is a heat-treated, 
high-chrome,  high- 
carbon steel. In the 
different sizes manu- 
factured, the bore 
diameter ranges 
fr.o m O:7874~ to 
10.2363 inches. 

In addition to the 
bearings described, this company has enlarged its regular 


line of standard sizes to include all the commonly used 4 


sizes, and has added a complete line of single- and double- 
direction roller thrust bearings of both aligning and fiat 
washer types. Fig. 2 shows a double-acting aligning type 
thrust bearing of the metric interchangeable series. 


ANDERSON HOPPER FEED FOR 
TAPPING MACHINE 


The dial-feed multiple-spindle tapping machine built by 
the Anderson Die Machine Co., Iranistan Ave., near Ad- 
miral St., Bridgeport, Conn., which was described in Feb- 
ruary, 1922, MACHINERY, may now be equipped with an 
automatic hopper feed. The hopper is mounted on a bracket 
fastened to the under side of the pan in which the dial 
rotates, and it is driven by an independent motor. This 
independent motor drive is used to fill the chutes or run- 
ways leading from the hopper to the dial with work previous 
to starting the machine for tapping the pieces. Three chutes 
lead from the hopper to the dial, the mouths or exits from 
the hopper being so arranged that the parts are permitted 
to be fed only in one way; that is, they are turned upside 
down for the tapping operation. The hopper feed illus- 
trated is used in tapping knurled battery nuts. In the 
event that a nut lodges in a hopper exit with the opposite 
side turned up, hooks or ejectors arranged on the inside of 
a rotary plate that forms the bottom of the hopper will 
dislodge it. 

At the lower end the chutes are adjusted to such a posi- 
tion that when the dial is stationary while the tapping is 


Fig. 2. 


Extra Heavy Thrust Bearing of Double-acting Aligning Type 
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being performed, the open- 
ings in the dial align with the 
three runways. Through the 
action of gravity, the parts 
then force themselves into 
the openings in the dial. As 
the dial indexes, a stop or 
gate closes the lower end of 
the three runways and pre- 
vents the nuts in the chutes 
from projecting and interfer- 
ing with the rotation of the 
dial. 

The ratchet that controls 
the dial feed has eighteen 
teeth, and for each of these 
there are three openings in 
the dial, so that at each 
stroke of the machine three 
nuts are tapped. The nuts 
are clamped in the tapping 
position by means of a cam 
mounted on a vertical shaft. 
Variations in the diameter of 
nuts are provided for. Three 
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Automatic Hopper Feed for Anderson Dial-feed Multiple-spindle Tapping . 
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diameter. The length of 
standard straight bushings 


ranges from 11% to 2 inches, 
but extra long bushings havy- 
ing a length of 3144 inches are 
made in sizes of from % to 
14%, inches inclusive. The 
bushings are made of steel, 
carburized and hardened and 
ground to within minus 
0.0002 inch of the listed inside 
diameter to provide an al- 
lowance for lapping. There is 
a pressed fit allowance of 
0.002 inch on the outside 
diameter. The dowel-pins are 
made of drill rod, hardened, 
tempered, and ground to 
within plus or minus 0.0001 
inch of the listed diameters. 
They are also carried in stock 
0.001 inch over-size for repair 
or renewal work, where holes 
have become enlarged, or 
where a reamer has cut over- 
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fingers mounted on a bracket 

which moves up and down with the taps, and which 
is so constructed as to swing outward, force the nuts 
out of the dial after tapping, when this is necessary. This 
ejection, must be positive, as a nut remaining in the dial 
would prevent proper indexing. The machine is timed to 
run at 40 strokes per minute, and on actual production three 
machines running on a 20-hour day schedule have tapped 
. from 375,000 to 421,000 nuts. 


DANLY STANDARD LEADER AND DOWEL 
PINS AND BUSHINGS 


Leader and dowel pins and bushings have been added to 
the line of standard die parts manufactured by the Danly 
Machine Specialties, 4911 Lincoln Ave., Chicago, Ill. The 
leader pins are made of steel, carburized, and hardered and 
ground on centers to within plus or minus 0.0002 inch of 
the nominal diameter. Care is taken in carburizing to 
insure that the leader pins will have a heavy case, and they 
are given a double quenching to refine and toughen the 
core. Irregularities left in grinding are removed by lapping 
to give a full wearing surface for the bushing. These leader 
pins are made in various diameters from % to 1% inches, 
and in lengths from 4 to 9 inches. The allowance for a 
pressed fit ranges from 0.00125 to 0.002 inch. 

Standard bushings are made in both straight and shoulder 
types, in various sizes ranging from 14 to 1% inches inside 


: size. It is claimed that these 
hardened pins can be driven in or out of holes without 
upsetting or bulging. The diameters range from 3/16 to 
¥% inch, and the lengths from % to 2% inches. The illus- 
tration shows a leader pin at A, a straight bushing at B, 
and a dowel-pin at C. 


—————_ 


SCHWAGEL RADIUS GRINDING FIXTURE 


An attachment primarily intended for use in grinding 
circular or other surfaces at a radius, but which may also 
be employed for milling operations, etc., has been placed on 
the market by Nicholas Schwagel, 123 E. Third St., Dayton, 
Ohio. From the illustration it will be seen that the 
device consists of a spindle head A, a pivoted -base B on 
which the spindle head is mounted, and a main base C' 
clamped to the machine on which the fixture is used. The 
pivoted base B may be swung on a large-diameter taper 
stud, which is screwed into a tapped hole in the base CO and 
has a bearing in cap D, the latter being screwed into the 
pivoted base. The base is swiveled by means of handle £. 

Hither the work or a grinding wheel may be mounted 
on the end F of the spindle; assuming that a piece of 
work is placed on the spindle and that the fixture is posi- 
tioned relative to a grinding wheel, as base B and the 
spindle head are swung about the taper stud, the work will 
be ground at a radius equal to the distance between the 
point where the work contacts with the wheel and the 
center of the taper stud about which the fixture is swung. 
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Circular parts are ground to a 
radius by driving the spindle 
with a belt connected to pulley 
G. Head A has a longitudinal 
dovetail slot, and base B has a 
transverse dovetail slot. By 7 
means of a stud on which there 
are two opposite taper or conical 
disks, each of which fits one of 
the dovetail slots, the head and 
base are clamped together. With 
this arrangement the spindle 
head may be located in various 
longitudinal, transverse and an- 
gular positions, the different po- 
sitions providing for handling 
a large range of work. 

Base C has three rectangular 
grooves on the upper side, which 
radiate from the taper stud, and 
base B has a corresponding slot 
on the bottom which may be 
brought into line with any one 
of the slots in base C and a bar inserted in the slots to lock 
the bases together for such operations as plain, cylindrical, 
bevel, or taper grinding. For other classes of work, as for 
example, irregular or rectangular pieces, spindle head A 
may be replaced by a plain base having a T-slot by means 
of which an ordinary machinists’ vise or a special jig or 
fixture may be attached for holding the work. 


Fig. 2. 


COCHRANE-BLY METAL-SAWING 
MACHINE 


A cold-sawing machine known as the No. 7, which has 
sufficient capacity for cutting 13-inch round, 12-inch square, 
or 10- by 15-inch rectangular stock, has recently been placed 
on the market by the Cochrane-Bly Co., Rochester, N. Y. 
When the machine is equipped with a 60-degree fixture for 
multiple cutting, two hundred and twenty-nine 14-inch bars, 
fifty-three l-inch bars, nineteen 2-inch bars, or four 5-inch 
bars can be held in the fixture at one time. The bed of the 
machine is set in a deep pan which catches all oil and chips 
falling from the work, the oil being drained into a reservoir 
from which it is again delivered to the work by a geared 
pump. The surfaces of the bed to which the saw carriage 
is fitted are scraped to surface plates to insure an accurate 
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View of the Sawing Machine, showing the Motor Drive 


assembly of the two units. The saw arbor is hardened and 
ground and fitted into a solid bearing. 

The feed-screw is located directly in line with the center 
of the saw arbor and as close as possible to the saw blade so 
as to bring the feeding pressure as nearly as _ possible 
in line with the saw. The nut on the feed-screw 
is split and adjustable -endwise to permit the elimination 
of all lost motion in the screw, and adjustable hardened steel 
nuts provide for taking up lost motion between the screw 
and the gear-box. The feed-screw is driven by worm-gearing 
and compound spur gears, a tumbler operated by means of 
handle A providing six feed changes; additional changes 
are provided through sliding gears operated by knob B. 
The sliding gears mesh with gears on the worm-shaft. 
Eleven feeds are obtainable in all, ranging from % to 2% 
inches per minute. 

The feed is started, stopped, and reversed from either the 
front or back of the machine, by means of levers 0. A 
double pawi holds the clutch-block in a neutral position, in 
engagement with the feed gear or allows it to engage with 
the reverse gear. The pawls are lifted by means of a rack 
and pinion mechanism operated by levers C. A movement 
of either lever to the left raises the feed pawl and trips 
the machine into neutral; further movement of the lever 
raises the neutral pawl and trips 
the machine into reverse, auto- 
matically returning the saw 
carriage at high speed to a point 
determined by the setting of an 
adjustable stop-collar on trip-rod 
D. Another adjustable stop-col- 
lar lifts both pawls at the same 
time, automatically tripping the 
machine from feed to reverse. 
Levers C are moved to the right 
to release the reverse clutch and 
engage the feed clutch. The 
carriage can be adjusted to or 
from the work by means of 
cranks EH located at each end of 
the machine. 

The machine is driven by a 
friction-clutch pulley on the hub 
of which there is an oil reser- 
voir with a capacity for holding 
sufficient oil to last several 
months. The clutch is con- 


and 12-inch Square Stock trolled through levers F from 
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Sundstrand Gear-head Lathe equipped with Wheels to permit Ready 


Transportation about the Shop 


either the front or back. Ring-oiling bearings are supplied 
for the driving shaft. There are three cutting speeds of 
30, 40 and 50 feet per minute, any one of which is obtained 
through lever G, by sliding a cone of gears on the driving 
shaft. All gears in the machine, except the worm-gears, are 
made of steel and are fully enclosed and run in an oil bath. 
A set of miter gears on the driving shaft, an arbor gear, and 
an intermediate gear in the worm-gear box on the carriage 
are made of nickel steel and casehardened, and the pinions 
meshing with these gears are made of chrome-nickel steel 
and hardened. The worm-gears are made of phosphor- 
bronze. The driving worm is made of steel, and hardened; 
‘it is provided with a ball-thrust bearing and runs in oil. 

The vise has double clamping screws so as to hold the 
stock at two points. These screws, as regularly furnished, 
are hand-operated, but a vise equipped with clamps operated 
by compressed air can also be furnished. The regular equip- 
ment includes a stock-feeding device, which is operated by 
simply turning a crank to pulling the bar through the vise. 
The stock-support carriage is moved by means of a chain 
and sprocket and a crank that is back-geared to the sprocket 
shaft. It is said that one operator can easily adjust a 12- 
by 12-inch billet in the vise. The top of the yoke on the 
carriage is hinged, and may be opened up to facilitate plac- 
ing a bar in the machine. 

Some of the principal specifications of the machine are 
as follows: Diameter and thickness of saw blade, 37 and 
9/32 inch, respectively; diameter of saw arbor, 6 inches; 
area of work-table, 30 by 2714 inches; speed 
of driving shaft, 300 revolutions per minute; 
diameter and face width of driving pulley, 
24 and 9 inches, respectively; motor re- 
quired, 20 horsepower, running at from 860 
to 900 revolutions per minute; and weight of 
machine, approximately 12,600 pounds. 

To determine the power required at vari- 
ous speeds and feeds, extensive tests were 
made in which an 8-inch square billet of 
0.40 per cent carbon, open-hearth steel was cut 
with the following results: With a cutting ~ 
speed of 30 feet per minute and a feed of % 
inch per minute, an average of 4.8 horsepower 
was consumed; with the same speed and a 
feed of 1 inch per minute, 6.85 horsepower; 
with a feed of 2 inches per minute, 10.97 
horsepower; and with a feed of 214 inches 
per minute, 14.48 horsepower. With a cut- 
ting speed of 40 feet per minute, and a feed 
of 1% inch per minute, 5.13 horsepower was 
consumed; with a feed of 1 inch per minute, 
7.3 horsepower; with a feed of 2 inches per 
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minute, 12.66 horsepower; and with a feed 
of 24% inches per minute, 14.71 horsepower. 
With a cutting speed of 50 feet per minute 
and a feed of 1% inch per minute, 5.37 horse- 
power was consumed; with a feed of 1 inch 
per minute, 7.86 horsepower; with a feed 
of 2 inches per minute, 13.71 horsepower; and 
with a feed of 214 inches per minute, 15.51 
horsepower. 


SUNDSTRAND PORTABLE 
GEARED-HEAD LATHE 


A 15-inch geared-head lathe provided with 
wheels to make it portable has been brought 
out by the Rockford Tool Co., 2400 Eleventh 
St., Rockford, Il]. This machine is intended 
particularly for use in railroad shops and 
shipyards. It is of the same design and 
specifications as the Sundstrand 14-inch tool- 
room lathe described in January, 1922, 
MACHINERY, With the exception that the oil- 
pan is omitted, and the wheels and their brackets substi- 
tuted. Also, when the portable machine is equipped with 
a motor drive, the motor is mounted directly on the head- 
stock. The distance between centers with a 6-inch bed and 
the tailstock flush with the end of the bed is 32 inches, and 
the weight of the lathe with a bed of the length mentioned is 
approximately 2250 pounds. 


YALE & TOWNE INDUSTRIAL TRUCK 


To meet the general requirements of economical intra- 
plant movement of materials, the Yale & Towne Mfg. Co., 
Stamford, Conn., has brought out the “Yale Model K-20” 
industrial truck shown in the accompanying illustration. 
This truck is intended for handling miscellaneous units of 
material, which can be placed on tthe platform by hand, chain 
block, electric hoist, etc. Auxiliary equipment which has 
been designed for use with it includes a gravity dump body 
for handling loose materials, and an electrically operated 
swinging-boom crane. Large wheels and full spring suspen- 
sion permit efficient operation over rough floors and roads. 

The truck is equipped with a spur-gear unit power axle 
and ball bearings protected from dirt and properly lubri- 
cated. The design and construction of the controller is said 
to insure durability and efficiency under the most severe 
service conditions. The majority of single parts and units 
are standard and interchangeable with those of all other 
models in this series of Yale industrial trucks. 


Yale Industrial Truck for Intra-plant Transportation of Materials 
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Lambert Universal Expansion Reamer 


LAMBERT EXPANSION REAMER 


An expansion reamer is being manufactured by the Lam- 
bert Tool Co., E. 55th St. and Euclid Ave., Cleveland, Ohio, 
in various nominal sizes from 1 inch up. The 1-inch size 
may be expanded to 114 inches in diameter, the 3-inch size 
to 4 inches in diameter, and intermediate sizes propor- 
tionate amounts. These expansion adjustments are made 
by releasing the lock-nut and turning the blade cylinder. 
Scrolls at each end of the blades mesh with teeth cut in 
the blade ends and cause the blades to expand. The lock- 
nut is tightened, after an adjustment, to bind the scrolls 
securely against the ends of the blades and hold the blades 
positively to the desired diameter. The cylinder simply 
serves as a housing to support the blades. The diameter of 
the tool may be readily increased by thousandths of an inch 
to any dimension within the limits of a particular size. 


HISEY-WOLF GRINDING AND BUFFING 
MACHINE 


A new direct motor-driven combination grinding and 
buffing machine, equipped with a motor of one-horsepower 
capacity, has been brought out by the Hisey-Wolf Machine 
Co., Cincinnati, Ohio. The machine may be furnished with 
a floor stand as illustrated, or with a base for mounting on 
a bench. It is adapted for a large variety of work requir- 
ing the use of grinding, buff, wire-brush, or rotary wire-rasp 
wheels. 

In the general construction details, it is similar to the 
standard lines of Hisey ball-bearing grinding and buffing 
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machines. The spindle extension is a separate unit and is 
connected to the motor armature shaft by means of a clutch. 
Each shaft unit is supported by two ball bearings so as to 
make the entire spindle and general construction rigid. 
Alternating-current, single-phase machines are intended for 
operation by current taken from a lamp socket or lighting 
circuit, while two- or three-phase machines are intended for 
operation from power-circuit lines only. Direct-current ma- 
chines can be furnished for currents of from 80 to 250 volts. 
Standard grinding and buffing wheels for the machine are 
8 inches in diameter by 114 inches wide, and the distance 
from the floor to the center of the spindle is 3914 inches. 
The approximate weight of the machine is 390 pounds. 


FINDLAY PNEUMATIC RIVETING HAMMER 


A riveting machine which is operated entirely by air and 
which may be employed for driving both hot and cold rivets 
is built by the Findlay Engineering & Mfg. Co., Findlay, Ohio. 


’ The model A ma- 


chine drives hot 
rivets up to % 
inch in diameter 


and cold rivets up 
to 7/16 inch, while 
the model B drives 
hot rivets up to 1 
inch in diameter 
and cold rivets up 
to 5 inch. Rivets 
up to 10 inches in 
length can be han- 
dled regularly, and 
rivet hinge pins up 
to 16 inches long 
can be handled by — 
means of a special 
adjustment. It is 
said that the ma- 
chine not only pro- 
duces a head on 
the rivet, but also 
upsets the body and 
fills the hole. The 
dolly-bar or anvil 
is air-operated and 
follows up a rivet 
with a uniform 
pressure until the 
rivet is driven. 

The piston, anvil, 
and all other work- 
ing parts are made 


from  chrome-van- 
adium steel and 
are heat-treated, 


and the frame, 
bracket and cylin- 
der are semi-steel castings. As the machine is not driven 
from shafting or a motor, it can be set up wherever it is 
most convenient for the work, provided compressed air 
having a pressure of from 80 to 100 pounds per square inch 
is available. The force of the blow delivered by the ham- 
mer is of wide range, so that the equipment can be used just 
to make a head, as required in hinge work, or to actually 
upset the largest sized rivet and fill the hole. The force of 
the blow is controlled by depressing the foot-pedal. The 
machine is used by automobile manufacturers to rivet cam 
and anchor brackets on rear-axle brake disks, and to rivet 
in place frame brackets, spring hangers, gussets, tank 
straps, etc. The model A machine weighs about 550 pounds, 
and the model B, 650 pounds. . 


Findlay Pneumatic Riveting Hammer 
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O-Z DIRECT-READING TACHOSCOPE 


A direct-reading tachoscope which is a combined anti-mag- 
netic chronometer and revolution counter has been placed 
on the market by O. Zernickow, 15 Park Row, New York 
City. The instrument shows speeds in revolutions or feet 
per minute, the speed being determined in six seconds. In 
using the instrument, the spindle or disk wheel is held 
against a revolving shaft, and the push-button is depressed 
and permitted to fly back. Then when the spindle or disk 
wheel comes to rest, the speed in revolutions or feet per 
minute can be read on the dial. The disk wheel is used in 
finding the speed in feet per minute. 

The standard time unit of six seconds is controlled by 
means of a precision watch movement in the indicator, 1% 
seconds being allowed for starting and stopping the watch 
movement and for automatically switching the counting 
mechanism in and out at the beginning and end of the 
operation. The push-button lever is also used to wind the 
watch mechanism, and it automatically returns the count- 
ing mechanism to zero from previous readings. The last 

previous reading 


until the indicator 
has been placed in 
position on the 
part being tested, 
and then when the 
finger is pressed on 
the button and the 
button flies back, 
the counter is reset 
and the watch 


wound. . One revo- 
lution of the large 
pointer indicates 


1000 revolutions of 
the shaft tested or 
a distance tra- 
versed of 333 1/3 
feet when the 
measuring disk is 
attached; and one 
revolution of the 
small pointer indi- 
cates 10,000 revolu- 
tions of the shaft 
or a distance tra- 
versed of 3333 1/3 
feet. The 
ment is designed 
for use with speeds 
up to 30,000 revolutions per minute. The dial is 2 inches 
in diameter, and the instrument weighs about 6 ounces. 


0-Z Direct-reading Tachoscope 
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WELLS “THREADWELL” 
SPIRAL-FLUTED TAP 


A line of “Threadwell” right-hand spiral- 
fluted taps in which the thread is ground, is 
manufactured by the Wells Corporation, Green- 
field, Mass., in nine screw-gage numbers from 
2 to 14, inclusive, and ten fractional sizes 
from % to 1 inch, inclusive. Each cutting 
edge has three points of clearance, due to the 
rake angle of the spiral, the rake angle of the 
hook in the flutes, and the clearance of the 
eccentric relief. The tap is said to be de- 
signed on the same principle as a properly 
ground lathe tool, and these clearances are 
similar in effect to the back rake, side rake, 
and under-cut clearance of a lathe tool. The 
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Wells ‘‘Threadwell’’ Spiral-fluted Tap 


right-hand spiral flutes curl the chips and convey them out 
of the hole. , 

The tap is regularly made with a short “plug’ chamfer 
for tapping all holes except blind holes where a full thread 
is necessary clear to the bottom. In such cases a very short 
chamfer is ground on the tapping end. In addition to the 
eccentric relief, an extra chamfer is given at the point 
where the taper and straight portions of the tap would 
otherwise meet. It is said that this double taper results in 
a more even distribution of the cutting strains and makes 
the tap less liable to breakage; in addition, less power is 
required for operating. The edges of the starting or cham- 
fered threads are rounded, and all sharp corners removed 
to narrow the teeth and enable them to catch a thread 
without a reaming effect. Accuracy, both in diameter and 
lead, is guaranteed within 0.0005 inch. 


BURKE MOTOR-DRIVEN BENCH DRILLING 
MACHINE 


The No. 2 heavy-duty bench drilling machine built by 
the Burke Machine Tool Co., 516 Sandusky St., Conneaut, 
Ohio, which was described in April, 1923, MacHINERY, may 
now be obtained with a motor drive. The motor is of % 
horsepower capacity and drives the lower cone pulley 
through a Morse silent chain, which is adequately guarded. 
The motor is mounted on an extension of the regular base 
of the machine. This machine is intended for drilling holes 
up to 9/16-inch diameter and can drill to the center of a 
12-inch circle. The weight of the motor-driven machine is 
approximately 240 pounds. 


JOHN-SONS THREAD-GAGE VISE 
AND FIXTURE 


A vise and fixture have been developed for use in con- 
junction with the adjustable thread snap gages manufactured 
by the John-Sons Gage Works, 67 Blue Hills Ave., Hartford, 
Conn., which were described in September, 1922, MacHINERY. 
The vise, which is shown at the right in the illustration, 
can be used with any style or size of these gages. It is 
rigid in construction and holds the gage in place by clamp- 
ing with a collar-head screw. It is shown holding a gage 
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in a tilted position with a cap-screw between the gaging 
rolls. 

The fixture, which is shown at the left of the illustra- 
tion, may be used with any style of these gages for work 
larger than two inches in diameter, such as casings, shells, 
lock and adjusting nuts, or sleeves and bearing retainers. 
The finished portion of the base on which the work slides 
is a hardened steel plate, which is ground in position after 
being fastened on the casting. Through an arrangement 
of springs in the stem, the gage is made sufficiently free to 
obtain the necessary alignment between the gaging rolls and 
the threads on the part being gaged. This eliminates any 
tendency toward cross-threading. 

The position of the gage is regulated by means of the 
adjusting bolt which projects through the hole in the handle. 
There is a provision which insures that the gage will always 
be parallel with the working surface of the base. By giv- 
ing the work a quarter turn and gaging it a second time, 
an out-of-round thread is readily detected, and by grasping 
the handle and elevating and depressing the gage, a taper 
thread will also be revealed. After the handle is released, 
the gage will return to its original position. 


STIMSON EXPANSION HONE 


A patented device for honing the bores of automotive 
cylinders has been recently placed on the market by the 
Stimson Engineering Co., 598 Sixty-eighth Ave., Milwaukee, 
Wis. In operation, a strap which fits loosely on the shaft 
rests on top of the cylinder, and a collar on the shaft acts 
as a stop to prevent the 
honing stones from passing 
through the bottom of the 
cylinder. The position of 
the strap and collar is ad- 
justable along the shaft. 
Each shoe of the hone is 
connected through links 
which center on a central 
cone, and therefore one 
shoe cannot be expanded 
without all four shoes be- 
ing expanded at the same 
time. The shoes pivot on 
the links, and thus insure 
alignment and overcome 
any irregularities that may 
wear in the stones. The 
central cone is adjusted 
longitudinally by means of 
a coil spring within the 
knurled sleeve. This sleeve 
is pulled back in placing the 
hone in a cylinder bore. 

Two sets of shoes are 
provided, one to suit bores 
from 2% to 3% inches in 
diameter, and the other for bores from 3144 to 4% inches in 
diameter. ‘The shoes are easily changed, as each one is held 
in place by means of one cotter-pin. The stones have a dove- 
tailed mounting on the shoes, which gives them a support on 
the sides and bottom for their entire length. If the stones 
become broken, the pieces can be used up because they will 
remain within the dovetail. This tool may be driven by any 
ordinary 14-inch electric or air drill or by a drilling machine. 
It is said that it will true up any cylinder bore, correct 
errors that may exist due to the piston travel, and eliminate 
the necessity of regrinding an entire cylinder block to 
maintain a balanced engine when only one of the cylinders 
requires regrinding. 


Stimson Expansion Hone 
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U. S. AUTOMATIC PORTABLE ELECTRIC 
DRILL 


A ¥%-inch portable electric drill designated as the “U. S. 
automatic” has been placed on the market by the United 
States Electrical Tool Co., Cincinnati, Ohio. The handle is 
cast integral with the aluminum body, and contains a switch 
lever at the extreme top of the grip. In addition to being 
located in a convenient position for the operator’s forefinger, 
the lever also forms a grip support when the drill is running. 


United States Portable Electric Drill 


The motor is of the universal type for operation on direct- 
or alternating-current circuits. S K F ball bearings are used, 
and the gears are made from chrome-nickel steel, hardened, 
and run in grease. A three-jaw screw-back chuck is pro- 
vided. A bench-base, arbor, and wheel can be supplied to 
adapt this drill for use as a grinder, and it can be mounted 
on a drill stand or post bracket to form a bench or bracket 
drill. The weight of the drill is about 5%, pounds, and its 
over-all dimensions, 10 by 4 inches. 


VAN KEUREN REFERENCE GAGE SET 


A set of reference gages which includes the fractional- 
inch or common shop sizes has been added to the line of pre- 
cision measuring tools manufactured by the Van Keuren Co., 
362 Cambridge St., Boston 34, Mass. This set contains the 
following gages: 0.0625, 0.125, 0.1875, 0.250, 0.8125, 0.375, 
0.4375, 0.500, 0.5625, 0.625, 0.6875, 0.750, 0.8125, 0.875, 0.9375, 
and 1.000 inch, and in addition to these sixteenth-inch sizes, 
0.09375 (8/32) inch and 0.078125 (5/64) inch, which give 
combinations in thirty-seconds and sixty-fourths of an inch. 
The set is particularly suitable as a reference standard for 
use in measuring steel balls and many other products of 
which the standard sizes are fractional-inch dimensions. A 
Bureau of Standards certificate of accuracy is provided with 
the gages, and they are furnished in a case. 


BENCH STAND FOR PORTABLE DRILLS 


An improved bench stand intended for use in connection 
with portable hand drills to convert them into bench equip- 
ment has been placed on the market by the Standard Elec- 
tric Tool Co., Cincinnati, Ohio. The vertical column is made 
of a 1%4-inch square steel bar. The base is provided with 
T-slots for fastening work on it. This stand is made for 
%-, -, 9/16-, 54-, 34-, and %-inch drills. The brackets that 
support the drill can be easily raised or lowered by means 
of a lever, and there is a quick return tension which is 
adjustable. 

Some of the specifications of this stand are as follows: 
Height from bottom of base to top of vertical column, 36 
inches; vertical adjustment of drill, 9 inches; distance from 
column to center of drill spindle, 6 inches; horizontal ad- 
justment, a complete circle; vertical travel of drill when 
operated by lever, 414 inches; net weight, 85 pounds. 
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MAKING LEATHER BELTS ENDLESS 


By LOUIS W. ARNY 


In July MAcHINERY, general information was given con- 
cerning the tools used for making belts endless and the 
procedure in making the laps for the joint. This article 
will deal with certain variations in the practice of making 
endless belt joints, to meet different conditions. 

Belts that are made endless may be divided into three 
classes: First, those that have been endless and that it is 
desired to shorten; second, those that have been running 
either with a laced joint or a metal fastener; third, new 
belts that have not yet been placed on the pulleys. These 
belts may again be divided into two classes including (a) 
those that are small enough to be thrown off the pulley 
and taken to a nearby bench, and (b) those that, because 
of their size, must be joined while on the pulleys. 


To Shorten Narrow Belts that have been Endless 


If a belt has been running endless, but has stretched a 
little so that the tension is reduced, it becomes desirable to 
shorten it. First it is necessary to determine how much 
shorter the belt must be. When this has been decided, find 
the joint that was made when the belt was last put on, and, 
with the point of a screwdriver, carefully open it, running 
the screwdriver under the point of the lap and working it 
toward the heel, taking care not to tear the leather. 

If the belt is double, each ply of leather may have its 
own lap, or if it is a narrow belt it may have such a lap 
as is used on a single belt. Remove the belt to the bench; 
inspect carefully to see from which end it is most desirable 
to cut the surplus length, as determined by the relation of 
this end to any other joints in the belt; then bring the end 
on which it is decided to work nearly to the end of the 
‘ bench, clamp the belt to the bench with bench clamps, and 
proceed to cut back the laps the desired distance. 

To Make an Endless Joint in a Belt that has been 
Laced or Hooked 

When an endless joint is to be substituted for a laced or 
hooked joint, the procedure is a little different. If the belt 
is loose enough on the pulleys so it can be tightened a 
number of inches equivalent to the number required to make 
the endless joint, the process consists in removing the belt 
to the bench as before, and making the necessary lap. If 
it is a single leather belt, or if it is a narrow double belt— 
say under 6 inches wide—an ordinary single lap may be 
used. This lap should be from 4 to 6 inches long, according 
to the width. The process then may be completed as de- 
scribed in the preceding article. If the belt is an old one, 
and the surface of the lap appears to be greasy, it should 
be cleaned with gasoline before attempting to cement it. 

When the belt is not long enough to provide from its 
stretch sufficient material for the lap, it becomes necessary 
to prepare a piece to set into the belt. If it is a single 
belt, this may be a very short piece with a lap on each end, 
and then laps must be cut on the old belt to fit this piece, 
after which the cementing process is applied. When it is 
a narrow double belt, the piece inserted may be made in 
exactly the same way, but for a wider double belt the piece 
should be arranged so that it provides a separate joint for 
each of the two plies of the belt, so that these two joints 
are “broken” and do not come together. The ends of the 
belt then may be fitted to this insert. 

Wider Belts that Cannot Conveniently be Carried 
to the Bench 

With wide belts that cannot be conveniently carried to the 
bench, but must be joined while in place on the pulleys, 
the procedure is as follows: 

If the belt is an old one that is to be shortened, first find 
the point on the belt'at which the joint has been made, and 
bring the belt around to a place between the two pulleys 
where it may be most convenient to work. Then put on the 
clamps, one of the jaws above and one below the joint. 
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In putting on belts with clamps, the first requisite is to 
see that the middle line of the width of the belt corresponds 
exactly with the line midway between the centers of the rods 
of the clamps. Most clamps have this point marked on them. 
The next point, and a most important one, is to see that 
each pair of jaws of the clamps is exactly square with the 
edges of the belt. A little care here in drawing up evenly 
on the two rods will bring the two ends of the belt square 
and true, and will save effort and possibly a crooked belt. 

Apply enough pressure to the clamps to take the tension 
of the belt off the joint, and then open the joint with the 
screwdriver, as before, cut down the new lap on one end 
with the spokeshave and the scraper, scrape off all the old 
glue from the lap on the other end, and proceed as before. 
This work can be best done on a clamp board, which fits 
between the rods and is attached to them. 


Points on Making New Belts Endless 


In putting on new belts, the laps should be made and 
the belt drawn over the pulleys, and then the clamps should 
be adjusted as just described. If the belt is to be bought, 
the belt-maker should be given the exact length around the 
pulleys, and he should be told whether it has been meas- 
ured with a steel tape, a cotton tape, or a string, so that he 
can make the proper allowances; also ‘“‘endless-open laps’ 
should be specified. 

In the case of new belts which it is desired to place on 
the pulleys endless, the first thing is to get the proper 
length of the belt. It is usual to estimate that the belt should 
be ¥ inch to the foot, or 1 per cent less than the actual steel 
tape measure around the pulleys, and for small belts that are 
to be placed on the pulleys without the use of clamps, this 
will be found to be sufficiently accurate. For those belts 
that are to be put on with clamps, or where it is necessary 
that the belt shall be tight to produce tension, this allow- 
ance may be increased slightly, but not much. For single 
belts, this length must be increased by the length of one lap; 
the belt may then be cut to this total length, and the laps 
prepared and cemented as described. 

For double belts, the plies should be opened for a littl- 
distance from the ends of the belts. This distance varies 
with the width of the belt, and consequently with the length 
of the lap desired; and it depends also upon whether there 
are any other joints near the ends. It may be desirable to 
make it long enough on one side of the belt or the other to 
include an existing lap, so that two laps shall not come 
close together on the same side of the belt. This distance 
must be long enough so that each lap will have a piece of 
whole leather on the opposite side. 

When this distance is determined, one side of one end 
must be cut back the proper distance, and the opposite side 
of the other end. New belts can be prepared best at the 
bench. Clamps for very wide belts usually are made with 
a heavy screw-eye bolt in one of each pair of blocks, so that 
a chain ‘hoist or a block and tackle may be used in the case 
of heavy belts to bring the ends of the belt to a point where 
the rods may be inserted. 

With a new belt it is necessary to pull it up to a point 
where the laps fit perfectly. Then an observation should 
be made to see whether the belt is sufficiently tight. There 
may have been an error in measurement or insufficient 
allowance for stretch. If it is decided that the belt is not 
tight enough, it is a simple matter to scrape back the laps 
far enough to tighten it sufficiently. 

There is some sort of agreement among belting men that 
single belts should be put on so that they have an initial 
tension, before starting, of 72 pounds per inch of width, 
and double belts in proportion. Ordinarily no method of 
measuring this tension is at hand, and it becomes a ques- 
tion of judgment of the workman, who must endeavor to 
determine the proper tension by watching the performance 
of his belts after they have been running, and gaging the 
frequency with which they have to be “taken up.” 
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For Speed plus Quality— 
Brown & Sharpe Grinding Machines 


Quantity production to limits of .00025 + is everyday 
practice on Brown & Sharpe Plain Grinding Machines. 
These sturdy units have the accuracy and _ strength 
essential for rapid work to close limits. To secure 
accuracy, the ways and flat bearings are scraped to master 
plates; spindle bearings are ground and lapped; work 
centers are aligned with the utmost care. Every part of 
these machines conforms to high standards of precision. 


The strength of Brown & Sharpe Grinding Machines 
keeps them accurate under the stresses of constant pro- 
duction. The sturdy bed gives firm support to the table 
and wheel slide. Directly below the point where the 
wheel and work meet, a wall of metal extends clear to 
the floor. This wall resists the wheel’s downward thrust 
and helps to secure greater accuracy in the finished work. 


Brown G& Sharpe Plain Strength and accuracy are features of Brown & Sharpe 
Grinding Machines are Machines which you should consider when purchasing 
made in a wide variety of grinding equipment. Write today for further information 
sizes—all described in our about these machines. 
General Catalog No. 137. 
Write for your copy today, BROWN & SHARPE MFG. CO. 
Providence, R. I., U. S. A. 


Use PRROWN G& QGHARPE MACHINES 


for Production 
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The frames of Rex Mi- 
crometers are of I-section 
to give the greatest rigidity 
and strength with light- 
ness. The _ rectangular 
shape of the frame gives 
greater measuring capaci- 
ty than frames of the cir- 
cular type. Supply your 
tool cribs with Rex Mi- 
crometers. 


For uniform results on ground work 


use Rex Micrometer Sets 


A set of reliable micrometer calipers is indispensable in 
the modern grinding room. For the average work found 
in grinding rooms we call particular attention to Brown 
& Sharpe Rex Micrometer Set No. 135, containing 6 
micrometers measuring from 0 to 6”. These are strong, 
light, accurate tools, each furnished with a Clamp Ring 
—ideal micrometers for measuring ground work. 


The constant use to which micrometers are subjected in 
the grinding room requires just such dependable tools as 
are found in Rex Sets. Made with the world-known 
‘Brown & Sharpe accuracy, Rex Micrometers will help 
maintain the uniform quality of your ground work. Sup- 
ply your grinding room with one or more Rex Microm- 
eter Sets. 


BROWN & SHARPE MFG. CO. 
Providence, R. I., U. S. A. 


Bee BROWN 


& SHARPE 


The booklet “New Tools 
by Brown G Sharpe”’ will 
be sent with every copy of 
our No. 28 Catalog. Six 
Rex Sets and many other 
new tools are fully de- 
scribed in this booklet. 
Write today, asking for 
Catalog No. 28. 


‘TQOLS 


for Accurate work 
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PERSONALS 


ERNEST W. Duston, formerly of Cleveland, Ohio, is now 
chief engineer of the American Bolt Corporation, New York. 


CatviIn L. Jones, welding engineer of the Westinghouse 
Electric & Mfg. Co., at Atlanta, Ga., has been elected vice- 
president of the American Welding Society. 


GreorceE H. Grunpy has been made manager of steel sales 
for Peter A. Frasse & Co., Inc., with headquarters at the 
general offices of the company in New York City. 


H. M. Crane, consulting engineer, 44 W. 44th St., New 
York, has been nominated to serve as president of the Society 
of Automotive Engineers for the next administrative year. 


WILLIAM BREEDEN, formerly general manager of sales of 
the Lackawanna Steel Co., has been made manager of steel 
sales in the Buffalo district for Peter A. Frasse & Co., Inc., 
with offices at 52 Exchange St., Buffalo. 


JAMES C. BENNETT, comptroller of the Westinghouse Elec- 
tric & Mfg. Co., East Pittsburg, Pa., was elected a director of 
the company at a recent meeting of the stockholders in place 
of John R. McCune, who died on May 14. 


WALTER RoceErs, until recently connected with the Taft- 
Peirce Mfg. Co., Woonsocket, R. I., returned July 1 to the 
Vonnegut Machinery Co. of Indianapolis, Ind., to take charge 
of the accessory department of that company. 

J. R. Viets, for many years in charge of the shipping de- 
partment of the General Electric Co.’s Lynn works, and more 
recently traffic representative for the New England district, 
has been appointed assistant traffic manager with head- 
quarters at River Works, West Lynn, Mass. 


L. R. Louis has resigned his position as vice-president and 
sales manager of the Cleveland Cap Screw Co., formerly 
known as the F. P. Screw Co., of Cleveland, Ohio. Previous 
to his connection with this company he was assistant sales 
manager for the Foster Bolt & Nut Mfg. Co., also of Cleveland. 


Proressor HaroLtp A. THomaAs, for the last thirteen years a 
member of the staff of the Rose Polytechnic Institute, Terre 
Haute, Ind., has joined the faculty of the Carnegie Institute 
of Technology for the coming year. He will begin his new 
work in the fall as professor of theoretical hydraulics and of 
hydraulic and sanitary engineering. 


A. §. Moopy, assistant northwest manager of the General 
Electric Co., Schenectady, N. Y., has been appointed local 
manager of the Los Angeles office of the company, to succeed 
R. L. Cash, who has been transferred to Schenectady. Mr. 
Moody has been identified with the General Electric Co. 
on the Pacific Coast for the last sixteen years. 


R. B. Huppert, formerly connected with the Norton Co. 
and the Heald Machine Co., Worcester, Mass., is now in 
charge of machine tool sales with the Greenfield Tap & Die 
Corporation, Greenfield, Mass. Mr. Hubbell has had many 
years of experience in the manufacture and selling of 
machine tools, particularly in the grinding field. 


. Georce G. Everitt, for eleven years associated with the 
Whitman & Barnes Mfg. Co.’s eastern sales organization in 
New York, has been made manager of the New York office 
and warehouse, at Church and Chamber Sts., New York City. 
Mr. Everitt’s previous experience has given him a wide 
knowledge of the twist drill and reamer requirements in 
this territory. 


Tuomas H. Enpicotr has been appointed vice-president 
and general manager of the Green Equipment Corporation, 
Monadnock Block, Chicago, I1l., manufacturer of commutator 
under-cutting tools, and commutator stones and cements. 
Mr. Endicott was formerly sales engineer with the Crocker- 
Wheeler Co., and later sales manager for the metal-cutting 
department of E. C. Atkins & Co. 


W. J. LeicGHNER has been appointed works manager of the 
George Cutter Co., a subsidiary of the Westinghouse Elec- 
tric & Mfg. Co., located at South Bend, Ind. Mr. Leighner 
has been in the employ of the Westinghouse company since 
1903, having advanced step by step through the positions of 
errand boy, drawing-room attendant, follow-up clerk, order 
clerk, chief clerk of the railway department, and assistant 
supervisor of production, until he has reached the position 
of works manager. 


WitiiamM C. Frye, for seven years president of the Chain 
Belt Co., Milwaukee, Wis., and for twenty-eight years asso- 
ciated with the company, has retired from active participa- 
tion in its affairs, and has been succeeded by C. R. Messinger 
who held the positions of vice-president and general manager 
since 1917. Mr. Messinger is also president of the Interstate 
Drop Forge Co., vice-president of the Sivyer Steel Casting 
Co., and vice-president of the Federal Malleable Co., all of 
Milwaukee, as well as a director in the Nugent Steel Castings 
Co., of Chicago. 
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OBITUARIES 


J. Harry Kirt, for many years traffic manager for the 
Carborundum Co., Niagara Falls, N. Y., died Thursday, 
July 19, at his home in that city, aged fifty-seven years. 


WALTER M. AIKMAN, an outstanding figure in the stamping, 
enameling, and galvanizing business, died July 6 at his 
home in Greenwich, Conn., in his ninety-sixth year. At the 
time of his death he was chairman of the board of directors 
of the Central Stamping Co. of New York and Newark, N. J., 
with whom he had been connected for nearly seventy-seven 
years. Mr. Aikman was born in New York on April 6, 
1828, and at the age of nineteen began his career in the sheet 
metalware industry with the firm of N. A. James & Co., 
which was established in 1834. At the end of the second 
year, he became a partner of the firm, and upon the death of 
N. S. James, the concern became James, Aikman & Co. The 
company later consolidated with E. Ketcham & Co., and in 
1886, when the name Central Stamping Co. was assumed, Mr. 
Aikman became president, which office he held until 1922, 
when he became chairman of the board of directors. He is 
survived by two daughters and a son. 


IMPROVEMENT IN BRITISH BUSINESS 
CONDITIONS 


A general but slow improvement in Huropean business 
conditions is predicted by Brudenell P. Boyle, assistant to 
the European manufacturer of the Westinghouse Electric 
International Co., London, England, who is in this country 
on a brief business trip. Mr. Boyle has been in the export 
business for many years, and is quite familiar with world 
affairs. He states that the general tone in England is 
toward stability; that people are making up their minds 
to take things as they are and make the most of them; and 
that the increase in stability and confidence is reflected in 
the present building boom in England. The building indus- 
try is the only one that is showing real signs of activity, 
but it is bringing the steel and electric industries along. 
The situation in England is, therefore, much like that in 
this country, where building activity led to the return of 
better industrial conditions, and where the electric power 
companies have for some time been increasing their ¢a- 
pacity, to take care of the increase in business resulting 
from increased building activity. 


THE RAILROAD SITUATION 


The railway earnings for the last few months are the 
best on record for many years. The freight loadings are 
the highest in the history of the railroads, and owing to 
the large number of freight cars added to the equipment, 
there is a surplus of cars in good repair. In October, 1920, 
when 1,018,500 freight cars were loaded in one week—the 
highest previous loading record—there was a car shortage 
of nearly 70,000 cars. During the last week in June, 
1,021,800 cars were loaded, and there was a surplus of 
63,600 cars in good repair. This is due to the fact that 
248,000 freight cars have been ordered since January 1, 1922, 
of which about 140,000 have been delivered. In the same 
period 4250 locomotives have been ordered, of which about 
2000 are still to be delivered. The railroads are making 
great strides in providing sufficient equipment to handle 
the increased traffic that is being offered by the expanding 


industries. 
* o£ & 


INDUSTRIAL LABOR CONDITIONS 


Employment ini the manufacturing industries has re- 
mained fairly constant during the last six months. In most 
of the machine-building centers there has been a shortage 
of skilled labor. Ernest F. DuBrul, general manager of 
the National Machine Tool Builders’ Association points 
out, however, that there is really enough labor available 
for a steady production, and that the apparent labor short- 
age is mainly due to the fact that some manufacturers as- 
sume that if they can get sufficient labor, they can turn 
out the orders that they are able to obtain in what amounts 
to a boom period, even though most other manufacturers 
cannot do so. This practice merely brings about an in- 
crease in wages without increasing the total supply of goods 
or orders for goods, and causes increases in costs and 
prices, thereby doing a great deal of harm to both the 
industry and the community. 
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‘The Adaptable— 


CINCINNATI VERTICAL MILLER 


‘sc Note that the only special part of the equipment is a small bracket 
‘A Good fastened to the end of the plain table for supporting the inter- 

Way to Mil] mediate change gears. It is a simple task to connect the standard 
ee rotary table drive with the plain table screw by means of change 

a Spiral gears. For every revolution of the rotary table the plain table 
is advanced a distance of 1.25” which was the lead of the spiral. 


A standard high speed milling attachment added to the regular head gave the 
necessary speed to the small cutters required for the job. 


The piece is an aluminum disc 28” outside diameter, 7/16” thick, with a spiral 
T-slot that makes 8 revolutions at a lead of 1.25”. 


This handling of an unusual job is a good example of the adaptability of the Cin- 
cinnati Vertical Milling Machine. We'll be glad to show you other examples. 


THE CINCINNATI MILLING MACHINE COMPANY 
CINCINNATI, OHIO, U.S. A. 
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TRADE NOTES 


MANNING, MAxweELL & Moors, INc., has moved its offices 
to the Pershing Square Building, 100 HE. 42nd St., New York 
City. 

LATROBE Toot Co., Latrobe, Pa., manufacturer of high- 
speed drills and reamers, has moved its Chicago warehouse 
to 1440 W. Lake St. 


V & O Press Co., manufacturer of presses, dies, and special 
machinery, is now located in its new plant at Hudson, N. Y., 
to which all mail should be addressed. 

VANADIUM ALLOYS STEEL Co. announces that its Pittsburg 
sales office will be removed September 1 from its present 
location at First and Ross Sts. to the Oliver Bldg., Pitts- 
burg, Pa. 


CoLonrIAL Suppety Co., Pittsburg, Pa., has been appointed 
exclusive distributor in the western Pennsylvania territory 
for the Latrobe Tool Co., Latrobe, Pa., manufacturer of high- 
speed drills and reamers. 


AMERICAN NICKEL CorporaATIon, Clearfield, Pa., has dis- 
continued the Pittsburg sales office formerly maintained, 
and has moved its entire sales organization to the main 
office and plant at Clearfield, Pa. 


Rockrorp Toot Co., 2400 Eleventh St., Rockford, Ill., has 
appointed the Foss Machinery Co., 305 St. James St., Mon- 
treal, Canada, exclusive representative for the Sundstrand 
tool-room, manufacturing, and engine lathes in the Mon- 
treal territory. 


WILLIAMS, WHITE & Co., Moline, Ill., announce that J. B. 
Hill has taken charge of the sale of the company’s machinery 
in the Detroit district, succeeding C. G. d’Ugglas who re- 
cently died. Mr. Hill’s office will be located at 623 Majestic 
Bldg., Detroit, Mich. 


MANHATTAN MACHINE & TooL Works, 40 Market Ave., 
N. W., Grand Rapids, Mich., has been purchased by Frank J. 
Jarecki, and tthe business will be continued at the same 
location under the name of JARECKI MACHINE & Toor Co., 
manufacturing tools, dies, special machinery, screw presses, 
and grinders. 


KENDELL Motor Propucts Co., Fort Wayne, Ind., has been- 


formed to take over the patent-rights and business of the 
KENDELL ENGINEERING CORPORATION. The new company will 
continue the manufacture of the Kendell piston-rings, for 
which the old company had approximately 250 domestic and 
foreign distributors and dealers. 


PRYIBIL-GENZLINGER MACHINE Co., manufacturer of spin- 
ning lathes, all-ball-bearing wood turning lathes, as well 
as accessories, such as oval spinning chucks, trimming and 
beading attachments, and compound leather spinning attach- 
ments, formerly situated in the Herald Bldg., New York City, 
is now located at 22-26 Frost St., Brooklyn, N. Y. 


RoLLER-SMITH Co., 233 Broadway, New York City, has 
appointed H. D. Baker, 525 Woodward Ave., Detroit, Mich., 
representative of the state of Michigan for its line of in- 
struments, circuit breakers, and radio apparatus. Mr. 
Baker has been associated with the Roller-Smith Co, in 
various capacities for several years. 


Cuicaco BELTING Co., 127 N. Green St., Chicago, Ill., an- 
nounces that it is now represented in the Memphis and Vicks- 
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burg territories by the J. E. Dilworth Co., Inc., 493 S. Main 
St., Memphis, Tenn., who will have the exclusive distribution 
of Chicago leather belting in this district. The J. HE. Dil- 
worth Co., Inc., will carry a complete stock of “Reliance” 
and “Sea Lion” leather belts, in addition to the Chicago line 
of belting accessories and special belts. 


Gopparp & Gopparp Co., Inc., Detroit, Mich., manufacturer 
of milling cutters, recently held its yearly gathering of repre- 
sentatives and salesmen at the home office, under the super- 
vision of C. S. Goddard, sales manager. L. K. Berry, sales 
manager of the Detroit Twist Drill Co., and A. N. Goddard, 
president of Goddard & Goddard Co., gave the principal ad- 
dresses. One of the features of the meeting was a tour 
through the plant of the Hudson Motor Car Co. 


ELK Mrea. Co., New York City, has been taken over by 
the ExK Macuins Toot Corporation, 243 W. 17th St., New 
York City. The new company will continue to manufacture 
and sell all the precision tools formerly made by the Elk 
Mfg. Co. under the Elkin patents, including machines for 
shaving, burnishing, and squaring bearings used in internal 
combustion motors, valve-lifters, air compressors, etc. J. G. 
Elkin is president of the company and will have entire 
charge of manufacturing. 


Connecticut BLoweR Corporation, Hartford, Conn., has 
been incorporated under the laws of Delaware, with a capital- 
ization of $250,000, to manufacture blowers and exhaust 
fans, blower systems of all kinds, dust collecting systems, 
ete. The new company will take over the business of the 
INTERNATIONAL BLOWER Co. and the Hartrorp SHEET METAL 
Works. The plant of the former company will be utilized 
until the fall, at which time a larger plant will be occu- 
pied. The officers of the company are as follows: Presi- 
dent, M. KE, Keeney; treasurer, C. H. Keeney; and secretary, 
C. E. Keeney. 


BLAKELY. Mre. Co., Detroit, Mich., has purchased the 
stamping machinery and equipment of the Liserty STAmp- 
Inc & Mrc. Co., and is removing this equipment to its new 
factory at Fullerton Ave. and Monnier Road. The company 
manufactures shipping fastenings, particularly hold-downs 
of various kinds for automobiles. A new line of fastenings 
is being brought out, which is adapted to the general manu- 
facturing trade for holding parts in position in crates, boxes, 
or freight cars. The Liberty Stamping & Mfg. Co. will con- 
centrate its efforts in the future on the manufacture and 
sale of its line of enameled metal tables. 


BrIGHTMAN Bros. Co., Columbus, Ohio, is a new organiza- 
tion incorporated for $250,000 to engage in the manufacture 
of hexagon steel bar nuts, shafting machinery, and straighten- 
ing machinery. It is intended later to install equipment for 
manufacturing turned and drawn shafting, screw stock, 
and cold-drawn products. Land has been purchased between 
Markinson and Woodrow Aves., in South Columbus, on which 
a plant will be erected which is expected to be in operation 
in about two months. The officers of the company are as fol- 
lows: President, C. W. Brightman; vice-president and treas- 
urer, G. F. Brightman; vice-president, H. M. Brightman; sec- 
retary, H. L. Brightman, and assistant secretary, T. L. Bright- 
man. All of the officers were formerly connected with the 
Brightman Mfg. Co., of Columbus, and were among the origi- 
nators of the Brightman process for turning shafting. 
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COMING EVENTS 


August 20-30—Meeting of the American Insti- 
tute of Mining and Metallurgical Engineers at 
Quebec, Canada. Secretary, F. F. Sharpless, 29 
W, 39th St., New York City. 


September 17-22—Ninth national exposition of 
chemical industries, in the Grand Central Pal- 
ace, New York City. For further information 
address National Exposition of Chemical Indus- 
tries, Grand Central Palace, New York. 


September 18-21—Third annual machine tool 
exhibit given by the New Haven branch of the 
American Society of Mechanical Engineers in the 
Mason Laboratory, New Haven, Conn. Chairman, 
A. ©. Jewett. 


September 24-28—Meeting of the Association of 
Iron and Steel Electrical Engineers at Buffalo, 
N. Y., in conjunction with the Iron and Steel 
Exposition held in the Buffalo Auditorium. Fur- 
ther information may be obtained from the Asso- 
ciation of Iron and Steel Electrical Engineers, 
Empire Building, Pittsburg, Pa. 

October 8-12—Annual convention of the Ameri- 
ean Society for Steel Treating to be held in 
Pittsburg, Pa., in connection with an _ inter- 
national steel exposition. W. H. Eisenman, 4600 
Prospect Ave., Cleveland, Ohio, national secretary. 


October 25-26—Production meeting of the So- 
ciety of Automotive Hngineers at Cleveland, Ohio. 


Further information may be obtained from the 
society’s headquarters, 29 W. 39th St., New York 
City. 

October 29-31—Convention of the American 
Management Association in New York City; 
headquarters, Hotel Astor. Further information 
can be obtained from the secretary of the asso- 
ciation at 20 Vesey St., New York City. 


SOCIETIES, SCHOOLS AND 


COLLEGES 
University of Delaware, Newark, Del. Cata- 
logue for 1922-1923 containing calendar, de- 


scription of courses, and general information con- 
eerning registration, fees, ete. 


Polytechnic Institute of Brooklyn, Livingston 
and Court Sts., Brooklyn, N. Y, Catalogue of 
the College of Wngineering for 1923-1924, con- 
taining calendar, requirements for admission, out- 
line of courses, and other information relative 
to the institute. 


Pennsylvania State College, State College, Pa. 
Circular containing announcement of the eighth 
summer session in industrial organization and ad- 
ministration, which is held from August 27. to 
September 8. The circular gives information re- 
garding the course, and shows views in the 
various departments, 


NEW BOOKS AND PAMPHLETS 


Methods of Measurement of Properties of Electri- 
cal Insulating Materials, By J. H. Dellinger 
and-J. L. Preston. 72 pages, 7 by 10 inches. 
Published by the Department of Commerce, 
Washington, D. C., as Scientific Paper No, 471 
of the Bureau of Standards. Price, 15 cents. 


Patent Worth and Worthless Patents. By Thomas 
A. Hill. 48 pages, 5 by 7 inches. Published 
by the Davie Press, Inc., 267 W. 17th St., 
New York City. ; 

The reason for the preparation of this book, 
states the author in the preface, is that compre- 
hensive text-books on patent law are necessarily 
voluminous and cannot be fully appreciated with- 
out some preliminary study of law; therefore, 
there seems to be a need for a book that tells, 
plainly, something about both what is of value 
and what is worthless in connection with patents. 


Construction and Use of Automatic Screw Ma- 


‘chines. 352 pages, 6 by 9 inches. Pub- 
lished by the Brown & Sharpe Mfg. Co., 
Providence, R. I. Price, $1. 


This book has been prepared by the Brown & 
Sharpe Mfg. Co., as a book for the operator of 
the automatic screw machines built by the com- 
pany, and also deals with automatic turret form- 
ing machines and automatic cutting-off machines. 
It is divided into nine chapters, dealing, respec- 
tively, with a general explanation of how the 
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We could say many good things about the LUCAS 


“PRECISION” 


BORING, DRILLING AND 


MILLING MACHINE 


But it is what the users say that counts; and 
here is what one of them DID say: 


“When any one asks to see our Lucas, we take 
him over to the machine, take off our hats, and 
say, ‘there it is.’” 


And we have a WE ALSO MAKE THE 


large collection of a LUCAS POWER 
“customers ads” : 


almost as good. Forcing Press 


LUCAS MACHINE TOOL. CO. CLEVELAND, OHIO, US.A. 


Brussels, see Machinery \Co., Turln, Barce- 
lona, Zurich V. Lowener, Copenhage n, Christiania a, peck cin R. S. Stokvis & Zonen, Rotterdam. Andrews & ‘George Co., Tokyo, Aux 
Forges de Vuloain, Paris. Benson Bros., Sydney, Melbour 
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Brown & Sharpe automatic screw machines oper- 
ate, the erection and care of the machine, how to 
set up a machine for a job, the construction and 
adjustment of the machine, the standard tools 
used, the automatic turret forming and cutting- 
off machines, how to design cams, how to ma- 
chine cams, and attachments. A number of 
tables and a complete index are also included. 
The book contains numerous illustrations per- 
taining to the different subjects dealt with. All 
parts are clearly shown, and the text is simple 
and to the point. 


Design of Steam Boilers and Pressure Vessels, 
By George B. Haven and George W. Swett. 
435 pages, 6 by 9 inches; 206 illustrations. 
Published by John Wiley & Sons, Inc., New 
York City. Price, $4. 

This is the second edition of the author’s well- 
known book on steam boilers and pressure ves- 
sels. The book is intended primarily to teach 
rational methods of boiler design, but at the 
same time it serves as an introduction to a 
broader study of machine design. The application 
of the principles set forth at the beginning of 
the book is ably illustrated in the last six 
chapters by working out from beginning to end 
complete designs for boilers and tanks of six 
different types. The book comprises ten chapters 
as follows: General Principles; Stresses in 
Pressure Vessels; Fastenings by Riveted Joints; 
General Proportions; Design of a Horizontal Re- 
turn Tubular Boiler; Design of a Dry Back 
Seotech Boiler with Combustion Chamber in Shell 
Extension; Design of a Vertical Straight Shell 
Multi-tubular Boiler; Design of a Locomotive 
Type Boiler for Contractors’ Use; Tank Design; 
and Water-tube Boiler Design. 


Locomotive Catechism, By Robert Grimshaw. 958 
pages, 5 by 714 inches; 500 illustrations. 
Published by the Norman W. Henley Pub- 
lishing Co., 2 W. 45th St., New York City. 
Price, $4. 

This is the thirtieth revised and enlarged edi- 
tion of a unique book on the design, construction, 
running and repairing of all kinds of locomotives, 
jineluding information on air brakes, superheaters, 
the Walschaert valve gear, etc. The present edi- 
tion contains over 4000 questions and answers. 
The catechism form in which the book is pub- 
lished makes it especially valuable in preparing 
for examinations. Some of the questions in- 
cluded are those used by prominent American rail- 
ways. in examining firemen and engineers for 
employment and promotion. In the present edi- 
tion special attention is paid to certain branches 
more recently brought to the engine-runners and 
fireman’s notice—for instance, ‘the unaflow en- 


gine, the improved superheater, the latest design be 


of power brake, and the electric locomotive. The 
chapter on accidents has been enlarged, and ma- 
terial has been added on valve diagrams, trac- 
tion curves, and motion studies. 


NEW CATALOGUES AND 
CIRCULARS 


Findlay Engineering & Mfg. Co., Findlay, Ohio. 
Circular containing illustrations and specifications 
for the models A and B riveters produced by this 
firm. 


Goulds Mfg. Co., Seneca Falls, N. Y. Bulletin 
illustrating the construction of the Goulds new 
line of single-stage, double-suction centrifugal 
pumps. 

New Departure Mfg. Co., Bristol, Conn. Loose- 
leaf sheet No. 154 FE describing the application 
of New Departure ball bearings in a variable-speed 
hydraulic transmission. 


Westinghouse Electric & Mfg. Co., East Pitts- 
burg, Pa. Booklet known as Special Publication 
No. 1667, containing a list of over 300 installa- 
tions of Westinghouse industrial heating apparatus. 


Chicago Belting Co., 127 N. Green St., Chicago, 
Mll., is supplying belt users, upon request, with 
belt record cards, 5 by 8 inches in size, for keep- 
ing a record of the performance of belts of 
different kinds and sizes. 


Pryibil-Genzlinger Machine Co., 26 Frost St., 
Brooklyn, N. Y. Cireular illustrating and de- 
scribing ball-bearing metal-spinning lathes for 
round and oval work. The circular gives full 
specifications and dimensions. 


L, Best Co., 28-30 West Broadway, New York 
City. Supplementary catalogue (1923) of Sterl- 
ing grinding wheels of different types, including 
vitrified, silicate, and elastic wheels of all the 
commercial grades and grains. 


Crescent Tool Co., Jamestown, N. Y., is issuing 
a monthly publication called ‘‘The Grescent,’’ 
published by and for the employes, which con- 
tains personal items and other news of the social 
activities of the organization. 


Shepard Electric Crane & Hoist Co., Montour 
Falls, N. Y. Circular showing applications of 
the ‘‘Liftabout’’ electric hoist, a small, easily in- 
stalled hoist adapted for moving both large and 
small loads in all lines of work. 


Latrobe Tool Co,, Latrobe, Pa. Catalogue for 
1923. covering the line of high-speed twist drills 
and reamers made by this concern. Tables of di- 
mensions and list prices are given for each of the 
tools, and illustrations are included. 
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Affa Specialty Co., 34 Southbridge St., Wor- 
cester, Mass. Circular containing facts about 
the Affa pressed-steel C-clamp for machinists and 
toolmakers, which is claimed to give a pressure 
of 175 pounds when screwed up with the fingers 
only. 


Mahr Mfg, Co., Minneapolis, Minn. Circular 
descriptive of the Mahrvel oil-fired compressed- 
air tool furnace, for hardening, drawing, and an- 
nealing high-speed or carbon steels and similar 
work. Specifications are given for four different 
sizes of furnaces, 


Consolidated Tool Works, Inc., 296 Broadway, 
New York City. Circular illustrating the No, 26 
heavy-handle adjustment hacksaw frame manu- 
factured by this concern. The frame is made of 
heavy steel construction, and is adjustable for 
8- to 12-inch blades. 


Ingersoll-Rand Co., 11 Broadway, New York 
City. Bulletin 3044, descriptive of Imperial type 
XPV duplex steam-driven air and gas compres- 
sors, equipped with Ingersoll-Rand plate air 
valves. These air compressors are made in a 
number of different types and sizes. 


Wisconsin Electric Co., 2562 Sixteenth St., Ra- 


eine, Wis. Circular showing ‘‘Dumore’’ high- 
speed grinders in use on a variety of work. 
These grinders are portable, electrically driven, 


and are made in six distinct styles with different 
speed ranges for various classes of work. 


Crescent Washing Machine Co., New Rochelle, 
N. Y. Cireular entitled ‘‘Washing Metals by 
Machinery,’’ containing illustrations and _ speci- 
fications of the line of metal cleaning’ machines 
made by this concern, which utilizes both chemi- 
eal and mechanical action in cleaning’ metal parts. 


Westcott Chuck Co., Oneida, N. Y¥. Catalogue 
510, covering the Westcott line of lathe chucks 
and Little Giant drill chucks. Dimensions and 
prices are given for the four different styles of 
drill chucks and the six styles of lathe chucks 
produced by this firm. The yarious styles of 
chucks are illustrated. 


Brown Instrument Co., Philadelphia, Pa. Book- 
let entitled ‘‘The Automatic Control of Tempera- 
ture in the Heat-treating of Steel,’ containing 
illustrations and descriptions of Brown automatic 
eontrol ‘pyrometers, illustrations of installations, 
and statements. from users in regard to their 
experience with this equipment. 


Westinghouse Electric & Mfg. Co., East Pitts. 
burg, Pa., has issued the first number of a publi- 
eation devoted to industrial heating, which is en- 
titled ‘‘Electric Heat.’’ This number contains 
articles concerning the use of electric heat in the 
manufacture of storage batteries and electric 
motors, as well as many other applications. 


Johns-Pratt Co., 41 E. 42nd St., New York City, 
has issued a locomotive chart for the use of en- 
gineering 
railroads. The chart shows a typical modern 
locomotive in outline, with each part numbered, 
and gives a complete list of the parts numbered, 
with a definite reference to defects as covered 
by the Interstate Commerce Commission rulings. 


Motorbloec Corporation, Summerdale, Philadel- 
phia, Pa. Bulletin L25. illustrating: and describ- 
ing the Motorbloc motor-driven chain hoist in- 
tended for a wide range of material-handling op- 


erations. Bulletin L50, containing instructions for 
maintaining the Motorbloc motor-driven chain 
hoist. This bulletin contains a general descrip- 


tion of the hoist, oiling directions, and a list of 
parts. 


W. S. Rockwell Co., 50 Church St., New York 
City. Circular describing the relation of fur- 
nace temperature control to the quality and cost 
of the finished product. The circular will aid in 
giving a better understanding of the underlying 
principles affecting the manner, rate, and time 
of heating, which must be considered, in addition 
to temperature regulation, in determining the 
uniformity with which a product is heated or 
cooled. 


Yale & Towne Mfg. Co., Stamford, Conn. Folder 
on the new Yale trolleys, containing, in addition 
to detailed descriptions of the plain and geared 
types of Yale steel plate roller bearing trolleys, 
a description of the new Yale cast-iron trolley. 
Details are given of some tests to which the 
steel plate trolley has been subjected, as well as 
a complete list of the material-handling equip- 
ment manufactured by this company. 


Edwin E. Bartlett, Nashua, N. H. Oircular 
entitled ‘‘Questions Answered Regarding Greenerd 
Arbor Presses,’’ containing information concern- 
ing the construction of these arbor presses. Cir- 
cular illustrating Greenerd arbor presses, which 
are made in thirty different styles and sizes. 
This circular also gives a table of pressure fac- 
tors for different shaft diameters, used in deter- 
mining the size of arbor press to be used. The 
Greenerd arbor presses are sold by Henry Prentiss 
& Co., 149 Broadway, New York City. 


Hanna Engineering Works, 1763 Bilston Ave., 
Chicago, Ill. Circular illustrating some of the 
special single-purpose types of riveters made by 
this concern to suit a wide variety of condi- 
tions. A brief description is given in connec- 
tion with the different styles of the particular 
work for which each is applicable. The regular 


and mechanical departments of steam . 
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line of Hanna riveters is made in 500 styles and 
sizes, ranging from 4 inches to 21 feet reach, 
with capacities of from 10 to 150 tons. 


Rollway Bearing Co., Inc., Syracuse, N. Y. 
Catalogue 3, containing a general description and 
tables of dimensions, load ratings, speeds, etce., 
of the Rollway ‘‘Maximum’’ type bearings, 
which are designed for use under the most severe 
type of service. The original range of sizes has 
been increased so as to afford a proper selection 
for practically any condition. Data are in- 
cluded on the Rollway thrust bearings which are 
also designed for severe work. 


Mitchell Engineering Co., Springfield, 
Catalogue illustrating and describing the line of 
ball-bearing polishing and buffing machines made 
by this concern. Two styles of machines are 
shown, single- and double-spindle machines, and 
specifications are given for the different sizes in 
both styles. One of the special features claimed 


for this line of machines is the rapidity with — 


which the spindles can be removed and replaced, 


thus eliminating lengthy shutdowns and delay 


in production. 


R, K. LeBlond Machine Tool Co., 
Ohio. 
vocational training offered by this company, the 
purpose of which is to train students to become 
skilled mechanics. Class-room 
practical shop work are carried on at the same 
time, and the boys are earning a wage doing 
actual production work, while acquiring their 
training. A complete account of the course is 
given, and the illustrations show the attractive 
environment with which the boys are surrounded. 


Niagara Machine & Tool Works, Buffalo, N. Y. 
Bulletin 63, illustrating and describing Niagara 
straight-sided single-crank power presses, series 
No. 50, and trimming presses, series No. 50-T. 
Bulletin 64, descriptive of Niagara double-crank 
power presses, series No. 60. Bulletin 65, illus. 
trating and describing Niagara double-crank power 
presses, series No. 70. These bulletins contain 
detailed descriptions, and clear and distinct il- 
lustrations of the various types of presses manu- 


Cincinnati, 


factured by the company, as well as information 


relative to modifications of design and special 
features. 


Brown & Sharpe Mfg. Co,, Providence, R. I. 
Booklet on Brown & Sharpe ground-form cutters, 
which have been developed with a view to obtain- 
ing work of a high degree of accuracy, increasing 
production, and securing cutter economy. The 
booklet describes in detail the important features 
of these cutters. The principle of the ground- 
form cutter is confined to cutters of comparatively 
simple outlines, such as those for cutting gears, 
sprockets, and spline shafts, and the advantages 
of this form of cutter for each of these classes 
of work are pointed out. 


Hanchett Swage Works, Big Rapids, Mich. 
Folder illustrating and describing’ the Hanchett 
portable combination woodworker, which consists 
of a universal saw, a planer, and a drum sander. 
This combination makes it possible to perform all 
-+he most common woodworking operations on one 
machine, The pedestal is mounted on rollers, 
and fitted with a roller jack which locks the 
machine in a stationary position or lifts it and 
allows it to be rolled to the place where the work 
is to be performed. The machine is approximate- 
ly 35 inches high, and weighs about 500 pounds; 
the size of the combined work-table top is 24 
by 33 inches. 


Norton Co., Worcester, Mass: Handbook on 
tool and cutter grinding, and catalogue of Nor- 
ton universal tool and cutter grinding machines. 
The book contains considerable general informa- 
tion on the subject of tool and cutter grinding, 
including the selection of wheels and grinding 
procedure. An interesting feature of the book is 
the section containing problems in tool and eut- 


ter grinding, which gives data on equipment to — 


be used, preliminary preparation, methods of set- 


ting up and grinding a wide variety of work. sf 


While these problems are especially applicable to 
Norton machines, they may also be adapted to 
other makes. Pamphlet giving information on 
grinding wheels, covering selection of grain and 
grade, wheel faces, how to order, testing for 
safety, methods of mounting, and wheel speeds. 


Wells Corporation, Greenfield, Mass. Cata- 


logue 1, of standardized small tools, superseding 


all other small tool catalogues formerly issued 


by the constituent companies of this corpora- 


tion, namely, the Frank O. Wells Co., American 
Tap & Die Co., and the Williamsburg Mfg. Co. 
The catalogue gives dimensions and list prices 
of screw plates, taps, dies, die-stocks, 
wrenches, die-holders, reamers, counterbores, 
keyway sets, broaches, broaching. presses, 
saw frames, tool sets, screwdrivers, levels, 
sets, center-punches, etc. 


nail 


and sets of tools that are in constant demand, 


and only such screw threads are shown as are — 


recommended by the National Screw Thread 
Commission and the committee appointed by the 
American Society of Mechanical Engineers. 
aim in thus standardizing the tools shown in 
this catalogue is to reduce the number of un- 
necessary sets, styles, and sizes, thus reduc- 
ing waste and incidentally prices. : 
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You Find “W&B” Drills 
Where Standards are High 


It is a significant fact that manufac- 
turers throughout the country and in 
the widely diversified metal working 
industries are showing an ever-growing 
preference for “W & B”’ twist drills 
and reamers. 


It is particularly noticeable that this 
fact holds good where operations are 
of the most delicate nature and accu- 
racy is of paramount importance. 


In many instances ““W & B”’ drills were 
selected only after the most careful 
micrometer tests. It is on this exacting 
basis that they can always be relied 


ce ” 


WAREHOUSES ' 
upon to qualify. 

NEW YORK CITY ~o zp bere 
64 Reade Street . The precision and the scientific accu- 
CHICAGO . racy with which “W & B” drills are 
565 W. Washington Street made are prime reasons for their high 
LONDON quality and for the supremely satisfac- 
139 Queen Victoria St., E. C. 4. tory and economical service they ren- 


der. It is in fact the true explanation 
for the leadership they have won in 


their field. 


Whitman & Barnes 


AKRON, OHIO 
Manufacturers of TWIST DRILLS AND REAMERS Exclusively 


™ 
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“BRISTO” “as 


Efficiency Plus— 


Their dove-tailed flutes, 30% greater 
cross section and special method of 
heat-treatment give “Bristo” Safety 
Set Screws extra strength, safety and 
durability which more than meet the 
most exacting conditions. They’re 
standard equipment in shops which 
safeguard men, machines and reputa- 
tion by using only the best equipment. 


We'll be glad to send samples—any 
size—and Bulletin 811 E. 


THE BRISTOL COMPANY 


Waterbury, Connecticut 


TRADE MARK 


BRISTO 


REG, U. & PAT. OFFICE 


Any metal working plant that finds it difficult to secure 
the best cutting results from ordinary metal cutting 
Saws will get the satisfaction desired by using the best 
saws—-Simonds—solid, Inserted Tooth or Hack Saw 
Blades. They are high-grade saws in every respect and 
are fully guaranteed. 


You will find Simonds Files worth while. 
Write us about your metal cutting problems 


Simonds Saw and Steel Co. 


FITCHBURG, MASS. CHICAGO, ILL. 
5 Factories Established 18382 


VOLUME 29 MACHINERY NUMBER 12 


AUGUST, 1923 
THE INDUSTRIAL PRESS, 140-148 LAFAYETTE ST., NEW YORK CITY 


CONTENTS OF THIS NUMBER 


rune inGriiPCHANISMS IN (MOTION: 6.0.05. 65 6... eee eee ees Peter Davey 5. oe ..c<= aes ae 927 
CASTING ALUMINUM MATCH PLATE PATTERNS ............... ST OMESEE FELINE Sn EN es See 932 
PIT FI AR MONIO UGA MES Melee. . oc cules sche et ee eee CE ORRRYST Bie i. Oe ote ae ee 934 
MAKING STEEL MOLDS BY HOBBING ...... RESPEC eA ss <The Csi es SME RE MILTON igs 5 5 atta ie Ne 936 - 
MANUFACTURE OF AUTOMOBILE FRONT AXLES ............... Edward Ken Un Gngt wi eee 939 
MEST UCIIATISEOOC RE Wil FREAD COS. ow ek ee cee Web eee ccc ecw bb tatu setucion souavs .943 
ee EET UE, Og oss tin ge oie oe eb oe ele bo ww ce ble pbtotie Wald vie wrewls wal 944 


Importance of Suitable Small Tools—Cost Reduction by 
Improved Machinery—Utilizing Time at Conventions 


RO SSESTRIOE SE TVA INST SRNR SS SP nr 945 
MEY OAGUR ING SLE VICHS tac oe el cde ss bah wee Ge eee baa AW . Hamsotien soos ee 946 
SePORAULIC PRESSURE INTENSIFIER® 05525 .0c. 56-0. ee Join sN. SlUssa. ta eee. ee 948 
CPT OCONEE 1 Ore set te MA DUNG, eertERE cele sags). os oko bee tn cee eee s eee ese nbs webs os oe 950 
EMPEN CoINGTRUMENT GEARS? © 25.0 fe cee ccs teh bcc cee eet eee Prankin- Do JOnese eae ee 951 
CORES AND SLIDES FOR DIE-CASTING DIES ................2.. Gnarles? Pachs.e sd a ee 956 
IST OE GS RES ER gee (0S i ee Para aera 959 
Sener NEE DIA MVLANUPACTURE S400 sss wise hh woke rec ete tenes Breeden... Daniels i< ee ea oe 961 
TOOL-ROOM FORMULAS FOR LOCATING HOLES IN WORK 

Ree Ee UNG ULAR eh AUR re otis es eer eas ee ee ee ae VEG PU DLGOS ty ie ahs eee e face 4 oe 966 
HCANKING, DRAWING AND PIERCING DIE .................06. leberuard: Blocikeeme ss oes. 970 
ADJUSTING MILLING MACHINES FOR HIGH SPEEDS ............ Ce Wa Metzger t tet. eet 972 
DESIGN OF PUNCHING AND SHEARING MACHINES ............ Ax Lewis Jenison ea. ek 974 
A PTC ALS UR SOT Se. 1 eRe, se SEe, 4. Shavsdece oye as cece ce ce ceeeoewssdscecabes .979 
TT Te Beto ts ETS Ge Pe ws ole css fo sw Sinus Sisal cons sss lnlein du mses wicca weecrescceas 983 
BE he Sey ia... ere es Gre eae goes 1 ewig holt bee eds wee e se eee 984 
Pre CePA WORK INGLINDUSTRIB See. 08 o.oo se ce bb ce ce ee as eee ke cece eee neces 985 
IST TL NG INDUSTRIES s66 i. br, SES ee ck wc ee tee ee ete ee wee eta nees 988 
IE ere NT) CMG ete et ILL. sk ce lactate ee cee caw ees ceeteca cube bs en 989 


CIRCULATION FOR JULY, 19,000 COPIES 


Member Audit Bureau of Circulations 


Published monthly. Yearly A Locomotive Testing Copyright 1923 by THE 
subscription in United States ii b R ° ° INDUSTRIAL PRESS. En- 
and _ territories, Philippines, a oratory, unning -1n tered.. ‘as second-class mail 
Porto Rico, Canal Zone, “ matter, September, 1894, at 
Cuba, Mexico and Shanghai, Tests for Machine Tools, the Post Office in New York, 
$3; Canada, $4; foreign coun- . ° 2 N. Y., under the Act of 
tries, $6; single copies 35 Polishing of Firearm March 8, 1879. Printed in 
cents, postage extra. The . : U., Sica. It is understood 
receipt of a subscription is Parts, Special Machines that all contributed articles 


acknowledged by sending ° s are submitted exclusively to 
the current number. Checks ma Typewriter Plant, MACHINDRY; when accepted 
and money orders should ? bs and published, payment is 
me iy THE and Draftsmen’s Train- 2) oo a 


INDUSTRIAL PRESS. bs 
ing, are some of the ape 


subjects dealt with in 
September MACHINERY. 


PRODUCT INDEX, 268-292 ADVERTISERS INDEX, 295-296 


: 


A Few Words About 


How They Polish 


Parts for Firearms 


F The present opportunity for inventive genius and the 
es So value of a thorough mechanical education are particu- 
larly stressed in September MACHINERY. The follow- 
ing quotations from two articles which will appear in 
September open a line of thought that leads far. 


Typewriter 
in Action 


“Inventive Genius,” says Carl Gabrielson, of the L. C. 
Smith Typewriter Company, “has a greater oppor- 
|tunity in the development of special metal 
working machines, intended for single pur- 
pose operations, than it has in the design of 
more or less standard machine tools’”— 


And Donald A. Nevin, tool designer, in the 
article “The Mechanical Education of a 
Draftsman,”’ says this—“The most common 
deficiency among younger draftsmen is the 
lack of a thorough mechanical education. 
This is due not so much to the lack of op- 
portunity for instruction as it is to failure 
to take advantage of the valuable opportuni- 
ties that are offered for acquiring additional 
education” — 


A Timely, Interesting, 


September MACHINERY 


Here are two writers, two totally dissimilar articles and a single moral. There are great opportunities 
—greater today than ever—for inventive genius in the machinery field; and there is an insistent de- 
mand for men with thorough mechanical knowledge to design and develop the tools and machines that 
are needed. : 


It is the fashion of the moment to ask “Why should I read, why should I spend hours in study when 
day laborers are demanding and getting more wages than I?” The two articles from which we have 
quoted go a long way toward showing why this is a false viewpoint—a viewpoint resulting from a 
temporary condition in the labor market which cannot last any length of time. A laborer, as such, 
will be always a laborer. With education men create, contribute great things to the advancement of 
civilization, and are recompensed in direct proportion to the value of their creations. 


Read the Gabrielson and Nevin articles in September MACHINERY—there is real inspiration in them 
for the man who means to win out. They are plain, matter-of-fact stories which make their meaning 
clear in the direct manner common to mechanical men who write for publication when they have some- 
thing to say which they feel is worth saying, but they carry a message. 


A partial list of the articles MACHINERY will publish in September follows 
—and not one but might well be a stone in the structure of education. 


Special Machines in a Typewriter Plant’ 
The Mechanical Education of a Draftsman 
Holding Work Polishing Firearm Parts 
by Vacuum Holding Work by Vacuum 
Running-in Tests for Machine Tool Units 


Die-casting Problems 
Locomotive Testing Laboratory 
Machines Used in Making Electric Lamps 


High Speed Motors for Machine Tools 
Laying Out Master Cam Templets 


Educational Number 
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Leland-Gifford Service 


You Have Drilling and Tapping Problems? 


Leland-Gifford Service Department wants to take up 
with you those drilling and tapping problems that have 
been troubling you and apply to their solution the knowl- 
edge and experience gained through years of special- 
izing on this subject. 


Branch offices are maintained in the following cities with © 
experts in the solution of drilling problems in charge: 


BOSTON CHICAGO DETROIT 
NEW YORK ROCHESTER 


THE PLANT BEHIND THIS SERVICE 


The Service is backed up by the LELAND-GIFFORD FACTORY 


which represents twenty-three years’ steady growth. 


121,000 Sq. Feet Floor Space 


LELAND-GIFFORD COMPANY 


WORCESTER, MASS., U.S.A. 


- on 
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Automatic 
Die-head , 


A Good Reason 
for Their Choice 


We're going to let the superintendent of the Philip Haas Company write this ad- 
vertisement for us—going to quote what he said when we asked why he bought 
one of the new. Landis Automatic Die-heads. 


“We have a Landis Bolt Threader down stairs,” said he, “the first one in Dayton 
and it threaded our 1” pipe so fast that people came here from outside to see it 
work. That machine sold other Landis Bolt Threaders in Dayton and it was 
due to our pleasant experience with it that we bought this Landis Automatic’ 
Die. The chasers are of the same design. When we got this die, a year ago, 
we put it on the hardest job in the shop, cutting 27 threads per inch for a dis- 
tance of 5/16” on brass tubing 114” diameter. Our trouble on this job had been 
that we never were able to get a perfect thread with other dies, the first two 
threads would usually be stripped. The Landis, however, cut a perfect thread 
right from the start.” 


You too, can cut perfect threads with our New 
Automatic Die-head. Let us tell you about it. 


LANDIS MACHINE CO., Inc., Waynesboro, Pa., U.S.A. 


DOMESTIC AGENTS: Marshall & Huschart Machi : inery © i 
Wright Machinery’ & lahat ame et wee Tene eee Chicago, Ill. ; Mera ent Machinery Company hed omar re: Indianapolis, ne Colcord- 
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N four of our six great plants are pro- 
duced the lathes that have carried the 
Niles-Bement-Pond name to every cor- 

ner of the industrial world. 


From our Pratt & Whitney Works at Hart- 
ford, Conn., come the Bench and Toolmak- 
ers’ Lathes, the high-production Automatic 
Lathes that so well sustain the Pratt & 
Whitney reputation for precision machine 
building. 

In our Niles Tool Works, Hamilton, Ohio, 
are built the Carwheel and Driving Wheel 
Lathes, the Axle and Journal Lathes that 


for forty years have hung up production 


PRATT & WHITNEY BENCH LATHE 


This 7” x 32” Bench Lathe is the smallest 
lathe we build. Its extreme accuracy, con- 
venience of operation and adaptability to 
all kinds of small work, make it indispens- 
able to the toolmaker. Pratt & Whitney 
quality throughout. Circular No. 289. 


PRATT & WHITNEY 16-LATHE 


A precision lathe of entirely new design. 
The most radical departurd from usual 
practice is the new, compact headstock 
centered over the bed with all back gears 
mounted below the spindle. This eliminates 
overhanging parts and gives the operator 
uninterrupted light on the work. Maag 
gearing is used throughout. This machine 
represents the latest development of high 
production precision lathe building. Cireu- 


lar No. 300. 

P & W FULL AUTOMATIC LATHE This 14-Ft. N-B-P Engine Lathe was 
Does entirely automatically all lathe opera- built for the River Rouge Plant of the 
tions sate eee td perfarmed by hand operated Ford Motor Co. The length of the 
engine lathe. rovided wit magazine it 5 5 
also loads machine and discharges the fin- bed is 50 Ft. and the distance be- 
ished work entirely automatically. Circular tween centers is 34 Ft. Total weight 
No. 284. is about 250,000 Ibs. 


B t Works, ° 
“Philadelphia, Pa. General Offices: 


SSeS 


Pond Works, 
Plainfield, N. J. 


Pratt & Whitney Wks, 
Hartford, Conn. 


Ridgway Works, 
Ridgway, Pa. 


Niles Crane Works, 
Philadelphia, Pa. 
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EVERY TYPE 


Headquarters ”’ 


records in railroad shops throughout this 
country and abroad. 


In Plainfield, N. J., the Pond Works produce 
the heavy Engine Lathes that are standard 
equipment in nearly every shop where metal 
is turned, while the monster gun-boring and 
turning lathes that make our arsenals the 


best. equipped in the world are built by our 
Bement Works in Philadelphia. 


A generation of specialized experience is 
put into this equipment. 


There's nothing in metal turning machinery 
that we cannot build for you—better, we be- 
lieve, than you can buy it elsewhere. 


also manufacture 

‘lathes, gun boring and 
ing lathes, ingot slicing lathes, heavy 
e lathes, projectile lathes and turret lathes. 


111 Broadway, New York City 


POND COMPANY 


N-B-P ENGINE LATHES 


Made in standard sizes, 26, 30 and 36”, in 
heavy types from 36” to 96” size; lathes 
larger than 96” swing are made to order 
and have been made up to 168” diameter. 


N-B-P CAR WHEEL LATHES 


Built in end driven and center-driven types. 
Both types are high production equipment. 
The center-driven machine illustrated above 
is driven by herringbone gear, hinged seg- 
ment operates automatically to admit wheel 
axles. Is equipped with patented equalizing 
drivers, pneumatically operated tailstocks 
and pneumatic tool clamps. 


N-B-P DRIVING WHEEL LATHES 


Built in sizes from 60 to 90 inches. Every 
improvement that will speed up operation 
and save labor has been incorporated. They 
include pneumatic tool clamps, patented 
equalizing drivers, rapid power traverse to 
headstock, pneumatic headstock clamp, push 
button -sred ‘control. 


SALES OFFICES 
New York 


Boston 
Philadelphia 
Birmingham 
Rochester 
Pittsburgh 
Cleveland 
Detroit 
Chicago 
Cincinnati 

St. Louis 

St. Paul 

San Francisco 
Los Angeles 
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A Lodge & Shipley 


Why? 


Merely because it is accurate? No! 


Because it will retain its accuracy over a long period of time? 


No! 


Because of its simplified construction and ease of operation? 
No! 


Well then, why is it? 


It is because it has that rare combination of all these essentials. 
It is accurate and adaptable. Accuracy is retained throughout 
a long period of usefulness. It is easy to operate. Its con- 
struction is simple. 


That is why YOU will never regret its purchase. 
That is why it can do more and better work. 
That is why it is a better lathe! 


In short, it is a lathe you always will be proud to own. 
—and that’s that! 


The Lodge & Shipley Selective Head Lathe 


Sy os eo eee = . Seo 3 
24” Selective Head Lodge & Shipley Engine Lathe 
Made in sizes 14” to 48” 


The Lodge & Shipley 


CINCINNATI, 
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is better! 


_A few reasons why: 


Ball Bearings on every transmission shaft of the Selective Headstock practi- 
cally eliminate friction. This means less wear with consequent longer 


life. 


Lubrication. In the Lodge & Shipley Selective Headstock all gears and bear- 
ings are always in a bath of oil or are thoroughly lubricated through a 
continuous splash system. All oil supplied the spindle bearings is thor- 
oughly filtered. 


Double Nosed Spindle. The inner nose, which is left blank, extends beyond 
the outer nose and accurately centers the faceplate or chuck plate so 
that it easily engages the internal threads of the outer nose. 


Mechanical Apron Control eliminates lost time in starting and stopping the 
. lathe. A handle at the right of the apron affords the operator control 
of the lathe without having to move from in front of the work. 


Double Walled Apron. This construction allows solid support, both front 
and rear, to all shafts. All gears in the apron are of steel. All are of 
sufficient strength to withstand any feed change while a cut is under way. 


Chilled Bed. The chilled ways of the Lodge & Shipley Lathe bed are so 
much harder than the carriage that they prolong the life of the lathe. 
What little wear does occur on the carriage can be compensated for by 
gibs that may be adjusted to remove all play. 


Micrometer Ball Stop. This ingenious device on the cross feed screw greatly 
simplifies threading operations by providing an adjustable depth stop. 
When the friction is entirely released the Ball Stop in no way affects 
the ordinary operation of the screw. 


There are other reasons 


Send today for our general catalogue. 
It tells the whole story. No obligation. 


Machine Tool Co. 


OHIO 
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BAUSH METAL 


A Few Advantages 
MACHINING 


Better than aluminum. 

Cost greatly reduced when 
compared with iron or 
steel. 

Taps and threads well. 


RECIPROCATING 
PARTS 
Weight reduced without 
loss of strength. 
Acceleration increased. 
Inertia decreased. 


Polishes easily. 

Resists atmospheric con- 
ditions. 

No plating required. 


Can be rolled, forged, 
drawn, 
and annealed. 


' Hot and cold worked. 


A QUALITY 
METAL 


heat-treated ‘ 


DURALUMIN| 


Duralumin is an alloy produced after years 


of systematic endeavor to meet the demand 
for a metal which shall be as light as Alumi- 
num and as strong as mild steel, yet without 
the many disadvantages of Aluminum in its 
pure state. 


Duralumin is the only hight metal that can 
replace steel in forgings. With a two-thirds 
saving in weight, heat-treated Duralumin 
Forgings approximate mild steel forgings in 
strength. 


Wherever weight is a deciding factor Dur- 
alumin is the most satisfactory metal for 
most articles made by hot working or forg- 
ing. Naturally, Duralumin Forgings are 
especially desirable for reciprocating or 
moving parts where inertia, due to their own 
weight, forms a large part of the total stress. 


Minimum Physical Properties of Rolled or 
Sheet Metal (heat-treated) and of Forging 


Metal are: 

Tensile: 2%.) oats 55,000 Ibs. per sq. inch 
Elastic Limit......... 30,000 Ibs. per sq. inch 
Elongation.......... 18% in 2 inches 


BAUSH MACHINE TOOL COMPANY 


Metals Division 


SPRINGFIELD, MASS., U. S. A. 


Manufacturers os 


BAUSH METAL 
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A Superior DURALUMIN 
Blooms—Slabs—Billets—Sheets—F orgings 


BAUSH CASTING METAL INGOTS 


Aluminum Alloy of High Tensile Strength 


Rolling Mill and Drop Forge Works 
SPRINGFIELD, MASS. 


DETROIT OFFICE: 
1834 Dime Savings Bank Bldg. 
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Coarse 
Pitch 
Gears 
Finished 
for Quiet 
Running 


In operation the sound of 
this finished gear and its 
mating pinion could not — 
be detected at a distance 
of twenty feet. 


These results are being obtained 
by The Smith & Watson Iron 
Works, Portland, Oregon; using 
an 84” x 24” Cincinnati Spur 
Gear Cutter. 


The operation pictured is cut- 
ting 76 teeth 3” circular pitch 
for a cast steel gear 74’ 
diameter and 7” face. Rough- 
ing and finishing feeds were 
11%, inches per minute. Cutter 
diameter is 81% inches and speed 
20) RiP.M: 


The 
Cincinnati 
Gear Cutting: 
Machine Co. 


(Subsidiary of the 
Cincinnati Shaper Company) 


CINCINNATI, 
OHIO, U.S. A. 
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MILWAUKEE 

MILLING 

MACHINES J 
Y 


Some Feed! 


Cutting keyways 7%" wide by 7/16" 
deep by 2214” long in .40 carbon 
steel transmission shafts in one cut 
at a feed of 10” per minute, is going 
some. 


That’s what the Milwaukee Milling 
Machine was doing at the Austin 
Manufacturing Co., Harvey, IIL, 
when this photograph was taken. 
It is this sort of performance which 
makes them (as well as so many 
other users) pronounce Milwaukee 
Send for specifications of Millers “great machines.” Design 
Milwaukee Milling Machines gives wide range and great operat- 
and details of other records. ing convenience, construction en- 
ables them to stand up to their work. 


KEARNEY © TRECKER 


CORPORATION 


MILWAUKEE,WIS.,U.S.A. 


CHICAGO OFFICE CLEVELAND OFFICE N FFI 
S31 WASHINGTON BLVD 738 SUPERIOR AVE Niw. eheoseu oreee? 
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Around the World with LANDIS 


eae eee 


LANDIS MACHINE COMPANY 


INCORPORATED 


WAYNESBORO PA., U.S. A. 


DOMESTIC AGENTS: Marshall & WHuschart Machinery Co., Chicago, Ill.; Mar- 
shall & MHuschart Machinery Company of Indiana, Indianapolis, Ind.; Colcord- 
Wright Machinery & Supply Company, St. Louis, Mo.; R. B Whitacre & Co., St. 
Paul, Minn.; Hamilton Machinery Co., Chattanooga, Tenn.; Seeger Machine Tool 
Co., Atlanta, Ga.; Young & Vann Supply Co., Birmingham, Ala ; Woodward, Wight 
& Co., New Orleans, La.; Joseph T, Ryerson & Son, Houston, Texas; Hendrie & 
Bolthoff Mfg. & Supply Co., Denver, Colo.; Salt Lake Hardware Co, Salt Lake 
City, Utah; Eccles & Smith Company, San Francisco, Calif.; Los Angeles, Calif. ; 
Portland, Gre.; Hallidie Mchy. Co., Seattle, Wash.; Hallidie Company, Spokane, 
Wash ; CANADIAN AGENTS: Canadian Fairbanks-Morse Company, Toronto and 
Montreal, FOREIGN AGENTS: Burton Griffiths Co.; London, England; Allied 
Machinery Company, Barcelona, Spain; Turin, Italy; Zurich, Switzerland; Tientsin, 
China; R. S. Stokvis & Zonen, Rotterdam, Holland; Dutch East Indies; D. Drury 
& Co., Johannesburg, South Africa; Benson Brothers, Sydney, Australia; Alfred 
Herbert, Ltd., Calcutta, India and Yokohama, Japan. 


In the British railway shops you’ll find 
LANDIS Bolt Threading Machines. 
They tell us they like LANDIS methods 
and LANDIS threads; that the chasers 
stand up well under rough usage and 
rarely need regrinding; that break- 
downs are almost unknown and a good 
big day’s output can be depended upon 
—every day. 


All of which is gratifying—even if not 
exactly news. 


Photos show double-head machines in 
the London & North Western Wolver- 
ton shops. There is also a single head 
LANDIS in this shop. Wrought iron 
bolts are being threaded; 5%” x 234” 
11 threads per inch, Whitworth pitch, 
in 9 seconds each (actual threading 
time) ; and 1” x 214” 8 threads, Whit- 
worth, in 8 seconds each. Output per 
day (814 hours) averages about 2000 
in each instance. 


You’ll find LANDIS machines every- 
where—always making good. 


<TAN DI 
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This “Libby” works 
twenty-two hours 
every day. 


LLING 


IF IT’S PRODUCTION— 
‘Leave It to Libby” 


In this big shop quantity production was wanted on automobile jf 
axles, propeller shafts and their component parts, tough material—  _ 
deep cuts—no let-up. A good specimen of the work is this differ- 
ential gear blank. Bar stock of 38%” _/ 
diameter is drilled, simultaneously two hubs ~ 
are formed and outside diameter turned, two 

of these sizes are finished and outer hub 
roughed; latter is box-tooled to finish and 

hole bored to size with a .001” limit. 


And the time—20 minutes! Pretty good? 
Write for a Libby estimate on your work. 
Cost—nothing but the effort. 


International Machine Tool Co. 


Indianapolis, Ind. 


DOMESTIC AGENTS: Aumen_ Machinery Co., Baltimore, Md.; Blackman-Hill-McGee 
»Machinery Co., St. Louis, Mo ; Brown re Zortman Machine ery Co., Pittsburgh, Pa.; Eccles 
& Smith Co., San Francisco, Cal., Los geles, Cal., Portland, Ore., Seattle, Wash.; E. L. 
Essley Machinery Co., Chicago, IIL, Ae Wis.; Hill, Clarke & Co., Boston, Mass. 
Seifreat-Woodruff Co., Cincinnati, eee Dayton. Ohio; Strong, Carlisle & Hammond Co., 
Detroit, Mich.. Cleveland, Ohio acuse pply Co., Syracuse, N. Y., Buffalo, b ae 
Rochester, N. Y¥.; Vandyck Peat Co. ., New a a N. Y., New Haven, Conn., Philad elphia. 
Pa.: Peden Iron & Steel C'o., Houston, Tex FORBIGN. AGENTS: Coats Machine 
Tool Co., London, England; Ing. Ercole Vaghi, Milan, Italy; Isbecque Todd & Co., Bel ae 
Imosskoft & Co., Petrograd, Russia, Moscow, Ekaterinburg, Russia; V. Low emer, 

hagen, Denmark, Christiania, Norway, Stockholm, Sweden; Victor R. Mendoxa Ga. 
Havana, Cuba; Moerch & Roumet, Peas France; Mitsui & Co., Japan. 


2.491 dia.Grind 
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WA SKF marked self-aligning 
ball bearings on the spindles of its 
grinders a large industrial plant found that 
it was necessary to dress the wheels only 
three times a day instead of every forty 
minutes as was necessary when babbitt bear- 
ings were used and that the life of the wheels 
was prolonged 40 per cent. 


This better performance with self-aligning 
ball bearings is due to the fact that the 
chrome steel balls roll practically frictionless 


Longer Life and Fewer Dressings 
When Grinders are Ball Bearing Equipped 


THE SKAYEF BALL BEARING COMPANY 


Supervised by SKF INDUSTRIES, INc., 165 Broadway, New York City 


MACHINERY 


and without discernible wear over the 
hardened steel races and that dust and grit 
which play havoc with sleeve types of bear- 
ings are effectively excluded from the bear- 
ing housings by means of felt seals. Further- 
more lubricant cannot escape and need be 
applied only at infrequent intervals. 


May our engineers co-operate in bringing 
these advantages of ball bearings and their 
power-saving features to your grinders and 
other machine tools. 


15 


KEKE 


The SELF 
ALIGNING 


Normal View 


BALL , 
BEARING y 


A 


Deflected View 


BALL 


BEARINGS 


The Highest Expression 
of the Bearing Principle 
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LATHES PLANERS 


"None Better’”—The Verdict 
Never Varies 


Travel from shop to shop, the length and breadth of the land, you will find 
“American” Lathe users wherever you go—in Uncle Sam’s big arsenals, in 
shipyards, automobile factories, contract shops and big repair shops; and 
practically every machine tool builder (the most critical class of machine 
users) counts his “American” units among his most important and profitable 
equipment. The heavy duty “American” Lathe shown was photographed while 
being used to put the finishing touches to the second of a pair of bodies—19” 
long overall and 17” at the plug end—which had been turned for their full 
length, ready for finish grinding. This, of course, means the maintenance 
of close limits and a surface correspondingly smooth. 


THE AMERICAN TOOL WORKS COMPANY 


CINCINNATI, U.S. A. 


eee 
LATHES PLANERS 
eee a 
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SHAPERS RADIALS 


Tool-room to Heavy Duty, 
All “American” Lathes Satisfy 


“Trouble is easier prevented than overcome.” The reason complaints are 
rare from users of ‘““American” Lathes is that we eliminate the trouble before 
it has a chance to develop. Every machine in the line is manufactured with 
highly accurate jigs and tools and assembled by experienced machinists; every 
bearing surface is tested with templets, straight edges, tissue paper pulls, 
queen’s levelers and other highly accurate devices specially designed for the 
purpose. 


In addition, we give a running try-out to each individual feed and thread. 
“American” Lathes do satisfy. Ask any user you meet. 


@ seen Ut ANAS GERMAAREAUAROD QUT UAUAR RARER ELLE NR 
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“‘“American”’ Lathes are made in a va- 
riety of sizes, 12" to 42" swing. Cata- 
log on request. 


THE AMERICAN TOOL WORKS COMPANY 


CINCINNATI, U.S. A. 


SHAPERS RADIALS 
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—and the 3500 was 


a fine piece of threading 


A representative group of Hartness Automatic Dies — 


Read the letter on the opposite page. 
Mr. Hawke sent it to us entirely with- 
out solicitation or foreknowledge on 
our part. It is convincing evidence of 
the regard in which Hartness Auto- 
matic Dies are held by the Bessemer 
Gas Engine Company. 


There is little mystery or luck in the 
good results obtained. We have suc- 
ceeded by hard work in banishing these 


two uneertain elements from the man- 
ufacture of our dies and chasers. 


A rugged, durable Die-Holder is the 
first essential. The disc cam holds the 
chasers to their work right over the 
cutting edge—the stiffest way of the 
cross-section. It gives a cutting con- 
trol, and an accuracy and durability of 
cutting edge not otherwise obtainable. 


Branch Office: 
San Francisco, California 
503 Market Street 
AGENTS: 

Japan, Korea, Manchuria, Formosa 
Mitsui Co., Ltd., Tokio 
France, Spain and Belgium—F, Auberty 
& Go., 182 Rue Lafayette, Paris 
Australasia—McPherson, Pty., Ltd. 
554 Collins St., Melbourne 


JONES & LAMSON 


SPRINGFIELD, 
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One of Many 


Hartness Tributes 


Then there are the chasers—each 
with a lead control bearing, a shape 
and pitch accuracy checked on the 
Hartness Screw Thread Comparator, 
and a choice of material and heat 
treatment kept constantly abreast of 
the progress of the art. 


Isn’t all this what you want in a die? 


Branch Office: 
London, England 

9-10 Water Lane, Queen Victoria St. 

AGENTS: 


Holland—Spliethoff, Beeuwkes & Co. 
Luevehaven, Wz., 159 Rotterdam 


Sweden—A. Bol. Oscar Lindbom 
Stockholm—Post Box 420 


MACHINE COMPANY 


VERMONT, U.S.A. 
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Get an Expert’s Estimate on 
Your Friction Cost per Year 


The power waste due to friction in 
bearings is amazingly high in the 
average plant. Anti-friction bearings, 
correctly placed, lower the power loss, 
greatly reduce wear on moving parts 
and permit continuous operation at 
high speeds without loss of efficiency. 


Our Engineering Department will 
show you how to increase production 
and at the same time lower operation 
costs. Results in other plants will 
interest you—estimates on Ball and 
Roller installations in your own plant 
should convince you that efficient 
power transmission pays. Write us. 


The Ball & Roller Bearing Company 
Danbury, Conn., U. S. A. 
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Why perambulate ? Get a 


GRAY MAXIMUM SERVICE PLANER | 


Complete centralized control is only one of the many 
distinctive features of these ‘super planers.” 


Write for our fully illustrated catalog which describes them all. 


THE G. A. GRAY COMPANY, Cincinnati, Ohio 
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INGERSOLL 


XM 
ROCKED ae 


A 52,000-pound Ingersoll Drum Type Milling Machine 
(Patented) 


This Ingersoll Double Row Drum Type Continuous 
Milling Machine was built to take heavy roughing 
cuts and at the same time very accurately finish 
mill the top and bottom of cylinder blocks. It 
was built for this particular operation, having two 
sets each of eight special Ingersoll Fixtures, one 
set on either side of the heavy center drive worm 
wheel. The fixtures on the right of this worm 
wheel hold the castings while the tops of the blocks 
are milled and the set on the left when the bottoms 
are milled. It has massive sections and large di- 


ameter shafting to carry the power without loss 
or chatter to the cutters. It stands 1114 feet high 
and covers only 73 square feet of floor space. 


Being the pioneer builders of the drum type con- 
tinuous milling machines, we have acquired a fund 
of experience which is at your service in solving 
your production milling problems. Send us your 
blueprints with the production required, and with- 
out obligation we will recommend the equipment 
necessary to get this. production. 


Bulletin No. 38, “Ingersoll Milling Cutters’ 
39, “Ingersoll Continuous Milling Machines’’ 
40, ‘Ingersoll Installations of Milling Equipment’ 
42, “Ingersoll Drum Type Continuous Milling Machines’’ 
43, “Ingersoll Face Milling Cutter Grinders’’ 


The Ingersoll Milling Machine Co. 


Milling Machines and Their Equipment 


Detroit: David Whitney Bldg. 


ROCKFORD, ILL. 


50 Church Street, New York 


re 
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HEAVY DUTY 


We offer for the most exacting tool-room service 
our newly developed 15” Heavy Duty Lathes with 
any or all of the attachments required for tool- 
room practice. 3 


These lathes are built to the highest standards 
of accuracy and with the utmost care. A com- 
plete system of jigs, fixtures, gauges and thread 
standards are used in their production and tests, 
and each lathe must be within our close standards 
of inspection. They are exceptionally accurate, 
rigid and convenient, and in addition they have 
a capacity for heavy- service, without impairing 
this precision, not found in other tool-room lathes. 
The lead screws are cut on a special lathe, equipped 
with a master screw, and are guaranteed as pre- 
cision lead screws for exacting tool-room require- 
ments. All parts are scraped to master surface 


MACHINERY 


da G Will 


plates, and all approved systems of gauging and 
measuring are used to determine the accuracy and 
adhere to our established close standard of pre- 
cision, : 


The fundamental requirement of -a_ successful 
tool-room lathe is accuracy, and this accuracy can 
only be retained during long service by correct de- 
sign and the proper selection of materials. The 
Heavy Duty features of our tool-room lathe con- 
tribute materially to their precision and long pro- 
ductive life without interfering with their con- 
venience and ease of operation. The lathe can be 
furnished with single pulley drive geared head- 
stock. double friction back geared headstock with 
three-step cone, or motor drive from constant 
speed alternating or direct current motors. 


The Ru.K.Le Blond Machine Tool Co, 


Cincinnati.Ohio. 
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It’s the Power Deli 
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CLEVELAND, OHIO 
Cleveland Discount Bidg. 947 sth pt. 


Go, 
9 South Clinton St. 
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vered to the Wheel 


That Counts “ 


One is easily led to think that a- 
grinder with a big motor or ex- 

tra wide belt must give big pro- 

duction. It is a fact, however, 
that the number of horsepower 

a machine- consumes, or the. 

width of its drive belt, is no in- 

dication of the work it does. You 

may put 10 or more H.P. into 

a grinder and eonsume it all 

driving its mechanism. aa 


THe Heap 4) 
MACHINE Go. | 


WORCESTER. MASS,| 


The Heald 


Hydraulic Internal 


however, is of such simple construction, 
having no gears, racks, ete., that loss 
due to friction is negligible. Therefore, 
practically every ounce of driving 
power goes directly into the wheel 
where it counts. 


The Heald has proven in a recent com- 
petitive test that it produces a greater 
amount of accurate work at lower op- 
erating cost than any similar machine 
on the market today. . 


Production figures mean nothing in an 
advertisement. There are so many vari- 
able factors and conditions connected 
with each job that only by an actual test 
under normal working conditions can 
the results be obtained. 


We stand ready to make that test, and 
while we are anxious and glad to send 
Bulletin No. 72, which describes the in- 
Bernal in detail, we suggest that you 
also 


Get in touch with our Service Department and let 
us show you what we can do on your own work. 


THE HEALD MACHINE COMPANY 


16 New Bond Street, Worcester, Mass. 


BRANCHES: 


MiLWAUKEE, WIS. 
41st 


CINCINNATI, OHIO 


ILL. 
614 Provident Bank Bldg. 


NEW YORK, N. Y. 
839 Singer Bldg. 
PHILADELPHIA, PA. 
1302 Stephen Girard Bldg. 


DETROI 


Agents in all Principal Cities 


IHHHHHHHHHHHHHHHHH Ole CMe] 
| * 


ST. LOUIS, MO. 
709 Pontiac Bldg. 
T, MICH. 
400 Marquette Bldg. 


and be Sure EEEEECEECECCLCE 
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Severe Service 
a Joy to 


CINCINNATI | 


UPRIGHT DRILL 


The Studebaker Corporation, 
Detroit, Michigan, believes in 
forcing tools to their limit. 
The “limit” in this case was 
the tang of the drill which a 
CINCINNATI upright had 
just twisted off without ap- 
parent effort. The machine 
-has stood up for years under 
just such service and is still in 
good condition. 


Is it any wonder that these 
tools are so popular, and that 
we should have grown to be 
the largest manufacturers of 
drilling machinery in the 
‘world? A good machine made 
by a reliable company and 
handled by responsible agents 
is bound to attain distinction. 


The CINCINNATI cuts chips cheerfully 


The Cincinnati Bickford Tool Co. 


Oakley, Cincinnati, Ohio, U. S. A. 


Founded 1874 


r 
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Confined to an Inaccuracy of .001 


The International Motors Company, Allentown, Pa., installed this CINCIN- 
NATI BICKFORD radial to drill drop-forged chrome nickel steel steering 
‘knuckles. The holes are 2% inches in diameter by 12 inches in depth and 
are drilled at the rate of four per hour with a tolerance of but .001. 


If our tools did not excel in accuracy and strength, such results would 
be impossible. The clamping of the column always alters the position of the 
arm to a greater or less extent—depending upon where the sleeve is slit. 
To drill a hole with a drill that is cramped in its bushing entails overheating, 
the scarring of the drill and bush, and obtaining a hole that is both rough 


and out-of-perpendicular. 


Particular people pick precise presses 


The Cincinnati Bickford Tool Co. 


Oakley, Cincinnati, Ohio, U. S. A. 


Founded 1874 
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BETTS-BRIDGEFORD 
Heavy Duty Engine Lathes 


A Lathe may have strength enough to do a job but if it is not 
RIGID it is not the best machine for your work and more than 
likely will not stand up when the tough heavy jobs come along. 


The weight of Betts-Bridgeford lathes is so distributed that the 

parts which are fixed and absorb the shocks are heavily constructed. 

A Product of They have the backbone, in other words, to take a lot of punishment 

BETTS and the sturdiness which keeps them producing continuously. 

The illustration shows the kind of work Betts-Bridgeford lathes 

Machine Works are called upon to do and they handle it in fast time. The geared 
headstock is self-lubricating, has all steel gears running in oil 

and all gear shifts are easy and convenient to make. The apron 


is of the one piece double wall construction and the tailstock is of 
heavy design and very easily moved along the bed. 


Sizes range from 26” to 72”. Full details are yours upon request. 


orks 
Rochester, N. Y. 


Modern Tool 
ks 


seca & Fe General Office: 17 E 


orKs : 


<<" CONSOLIDATED MACHINE 
Ol 


Wilmington, Del. 
Newton Machine 


Tool Works ? 
Philadelphia, Pa. 
Colburn Machine 
Tool Works | 
Cleveland, QO. . I 
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ODERN 
Plain Cylindrical Grinders 


Accuracy and quantity production are two 
terms much talked about, especially in the 
automotive industries and other large man- 
ufacturing plants where parts are turned out 
in great quantities. 


It is on this kind of work that Modern Plain 
Grinding Machines have made exceptional 
records. On quantity production and in the 
tool-room they have demonstrated that they 
will stand up and maintain their accuracy 


TOOL CORPORATION 


AMERICA 
42nd Street, New York 


MACHINE TOOLS 


under the most severe conditions. In other 
words they are correctly designed and the 
weight is properly distributed. 


They are built in 8 sizes—8”x18”, 8”x30”, 
12”x36”, 12”x48”, 12”x60”, 16”x36", 16°x 
48”, 16”x60”. If your work is such that 
it can be done on a plain grinder refer it 
to our engineering department. They have 
solved many a puzzling problem. 


Note the heavy construction 
of the bed, wheel drive, and 
footstock in the illustration 
where it is shown grinding 
pistons. They can do a great 
quantity of similar operations. 


DISTRICT 
SALES OFFICES: 
CLEVELAND 
CHICAGO 
DETROIT 
NEW YORK 
PHILADELPHIA 
PITTSBURGH 
ST. LOUIS 
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_A Typical 
Cincinnati-Acme Performance 


Bronze Hub Caps for Cunningham Cars. 


James Cunningham, Son & Company, Rochester, N. Y., put 
bronze hub caps on Cunningham cars; turn them up on a Cin- 
cinnati-Acme Turret Lathe; machine them accurately and 
economically and with a comparatively small expenditure for 
the simple tools required. 


Operations are as follows:— 


1. Finish face; radius and bevel end. 

2. Turn diameters; face ten degree angle portion. 
3. Finish 5/16” radius. 

4. Finish 14” radius. 

5. Finish turn outside diameter. 


From 3/32” to 1” material is removed. Production seven 
per hour. 


Let us show you what Cincinnati-Acme Machines can do for you. 


THE ACME MACHINE TOOL CO., Cincinnati, Ohio, U.S.A. 


Flat Turret Lathes Screw Machines Turret Lathes 
: AGENTS : 
Henry Prentiss & Co., Inc., New York City, Boston, Buffalo, Rochester, Elliott & Stephens Machy. Co., St. Louis, Mo. 
Syracuse and Hartford. W. E. Shipley Machy. Co., Philadelphia, Pa. 
Motch & Merryweather Machy. Co., Cleveland, Detroit, Pittsburgh and Kemp Machinery Co., Baltimore, Md. 
Cincinnati. Seeger Machine Tool Co., Atlanta, Ga. ; 
Marshall & Huschart Machy. Co., Chicago, Ill. Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colo. 
Marshall & Huschart Machy. Co., of Indiana, Indianapolis, Ind. Dewstoe Machine Tool Co., Birmingham, Ala. 
Robinson, Cary & Sands, St. Paul and Duluth, Minn. Harron, Rickard & McCone, San Francisco and Los Angeles, Calif. 
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CINCINNATI 
BORING MILLS 


Capacities 2" Over Rated Size 


GINCINNAT 
i es 


Power, rigidity and convenience are 
all developed in generous measure in 
these machines; and they don’t require 
big, husky operators to run them. The 
Rapid Power Traverse, with adjust- 
able control levers, and the centralized 
location of all handles, dial plates, in- 
dices, etc., within easy reach and view 
from working position make the actual 
— manual labor of operation an easy task. 

Designed and built to permit average 

CINCIN NATI P LANERS men in average shops to make machin- 
ing time most productive in the widest 


Always come to mind when Rapid possible range and variety of work. 
Power Traverse is mentioned. 


Machines which have herringbone 
gears, box arch, forced lubrica- 
tion and other advantages which 
put them distinctly in a class by 
themselves. Machines which make 
profitable additions to any up-to- 
ee shop. Let us tell you all about 
them. 


Rapid Production Mills 
42”, 48”, 60”, 72”, and 


84” Sizes. Massive 
Mills, 8’, 10’, 12’, and 
10’ x 16’. 


Bulletins on request. 


_ THE CINCINNATI 
PLANER COMPANY 


CINCINNATI OHIO, U.S.A. 


Manufacturers of 


Planers and Boring Mills 
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THE JOHNSON FRICTION CLUTCH 


as used on the 


“New” Semi-Automatic Multiple-Spindle 
Cylinder Boring Machine 


The cylinders are mounted on a rotary 
—— fixture having six positions, five working 

| and one loading. The loading and un- 
loading is done while the machine is in 
operation. 


The machine has five spindles which pro- 
vide for taking all five cuts at the same 
time in separate cylinders. 


The Johnson Friction Clutch is used on 
this machine to control these operations. 
The shifting lever is placed at the front 
of the machine where it is handy to the 


operator. 
Single Clutch 
Pulley Mounted i 
on\Hub The Johnson Clutch gives perfect control 


over the machine at all times. 


Consider some of the advantages of 
having friction control on the ma- 
chine rather than the old way of op- 
erating machinery. 


Positive control with a lever in front 
of machine. 

Operating lever on a level with the 
hand. No reaching overhead as with 
a countershaft. ) 
Elimination of the shifting belt nuis- 
ance. The belts last longer and 
one are not curled over nor worn 
off. 

Direct drive from lineshaft, that re- 
quires the minimum quantity of 
belting. 

The Johnson Clutch is an asset to 
any machine and not an expense. 


Be sure it’s a Johnson. 


Standard Clutches earried in stock 
in a multitude of sizes. 


Write for stock list. 


Catalog ‘‘A” should be in your files: 
May we send youa copy? ‘Courtesy: Manufacturers Consulting Engineers, Syracuse, N. Y. 


THE CARLYLE JOHNSON MACHINE CO. manchester conn. 
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Look this 
High Speed Drill 


Over 


It is a 


“Morse Product 


Every Experienced Mechanic 
Knows What That Means. 


Made in New Bedford q > 
XK sy 


Used Everywhere IMI ‘OR 
TWIST DRILL & MACHINECO. 
N ORD ,MASS.U.S.A. 


EW BEDF 
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Drill Faster and Truer 


Cut down the cost . 
per hole 


For drilling drop forgings. or hard al- 
loy steel castings, specify Double-D 
Rolled Drills, and after a reasonable 
time compare the results with present 
production costs. This test shows up 
more clearly than any other the real 
superiority of Double-D’s. 


They combine the strength of the 
forged drill with the accuracy and uni- 
formity of the milled type. The roll- 
ing process—which we control exclu- 
sively—gives greater density to the 
steel without introducing the rough in- 
accuracies of hammering. 


Try Double-D Drills on the toughest 
job in your plant and watch them 
“hog in”. 


We invite comparative tests. 


The wide flute insures Double-D hot rolled 
ample chip clearance drills now available in 
for deep drilling. sizes from 14" to 15%" 


Detroit Twist Drill Co., Detroit, Michigan 


45 Warren Street, New York Metropolitan Building, Atlanta 


Canadian Detroit Twist Drill Co., Limited, Walkerville, Ontario 
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DRILLS 
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If it’s a Liberty Distieaic- 


Planer 


—youwillhave su. aw. 
every feature 
essential to a 
modern high — 
grade planer 


First: plenty of speed, 
plenty of power and a 
high degree of accuracy. 


Then these special features: A feed mechanism that enables the op- 
erator to control or change the feed of any head at any time without 
stopping the machine or disturbing the other heads (Liberty Patent), 
a conveniently located dial that enables the operator to set the feed 
without difficulty and to read it easily. Patented four speed belt 
drive, patented micrometer collars, patented clapper box clamp, ete. 


Liberty Open Side Planer has individual advantages for handling 
big awkward pieces, heavy odd shaped castings or any other work 
that’s hard and sometimes impossible to set up 
on a standard type planer. 


Liberty Send for specifica- 
Quality tions of both ma- 
Standard chines. 

Type. 

Sizes 22” 


to 72”. 


LIBERTY MACHINE TOOL COMPANY 
HAMILTON, OHIO 
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The Van Norman Duplex Miller is instantly 
adaptable to practically every milling re- 
quirement. 


Adjustable cutter head and movable ram 
make it a simple matter to place the cutter 
in the most advantageous position relative 
to the work. Any number of different cuts 
can be made with but one clamping and 
carried through the full longitudinal move- 
ment of the table. 


Users of the Van Norman Duplex regard 
it as an essential part of their tool-room 
equipment. It saves serious delays, heavy 
tool expenses, and unsatisfactory, make- 
shift jobs. 


\ pf 


Ata wn. Norman 


j ‘machine tool co. 


| 
iff 
MY SPRINGRBRIELD~ ~ ~ ~ ~ MASS. 


5413 
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A Dixon’s Eldorado 4H is al- 
ways a 4H—no matter whether you 
buy it in New York or San Francisco 
—this week or next year. 


So with every one of the seventeen 
leads—from 6B, the very softest, to 
QOH, the very hardest. 


Uniformity and faithfulness to grade 
are outstanding characteristics of 
this master drawing pencil. 


DIXON’ 
ELDorADO 
the master drawing pencil” 


JOSEPH DIXON CRUCIBLE COMPANY 


Pencil Dept. 74-J Jersey City, N. J. 
Canadian Distributors: A. K. MacDougall & Co., Ltd., Toronto 


SAMPLE OFFER 


Write for full-length free 
samples of “The master 
drawing pencil’’ and of 
Dixon’s “BEST” Colored 
Pencils. In their field, the 
“BEST”’ Colored Pencils hold 
the same position of suprem- 
acy as Dixon’s Eldorado. 


DIXON’S 
ELDORADO ERASER 


A worthy partner of Dixon’s 
Eldorado pencil. Soft—pli- 
able—yet firm enough to 
clean the drawing without 
crumbling into aggravating 
little bits. Made in 12 sizes. 
Write for a sample. Free on 
request. 
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N ATI QO N A SEMI-AUTOMATIC 
l, HAMMER HEADER 

Produces More Bolts at Lower Cost 


This machine runs continuously and the movements are au- 
tomatic. The operator devotes all his time to feeding; and, 
as the machine sets the pace for operation, outputs are great- 
ly in excess of those secured from the old style machines. 


As each bolt is given the same predetermined number of 
biows, work is very uniform. Due to the rigid construction - 
of the bed and working parts, a better bolt is produced in 
four blows than can be secured in six blows from previous 
designs. 


Investigate the National Semi-Automatic Hammer Header 
for making your square, hexagon and T-head bolts. It will 


pay you. 
We'll be glad to send full details. 


The National Machinery Co. 
TIFFIN, OHIO, U.S.A. 
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silent, yet tough 


BOVE the roar of noisy machinery, 
engineers shouted for silent gears. 


Their answer is here—CONTEX. 
Gears made of CONTEX Gear Material 


are chatterless, rattleless and vibration- 
less—yet strong as iron. Absolutely un- 
affected by heat, cold, water, steam, sol- 
vents, many acids, rodents and weather 
conditions. Samples and descriptions 
ready for those really interested. 


THE CONTINENTAL FIBRE COMPANY 


(Licensed Manufacturers) 


Factory: NEWARK, DELAWARE 


Service on Contex, also Bakelite-Dilecto, Conite, Con- 
tinental- Bakelite, and Valcanized Fibre from: 
New York......233 Broadway San Francisco...75 Fremont St, 


Chicago. ..332 S. Michigan Ave. Seattle.....95 Connecticut St, 
Pittsburgh.....301 Fifth Ave. Los Angeles....411 S. Main St, 


7 


A Laminated Phenolic Condensation Material 
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Here it is— 
The Machine you have been waiting for 


A Thread Generating Machine having remarkable produc- 
tion possibilities. 


It uses a helical Gear Shaper cutter and produces worm 
threads with an ease and dispatch that is almost startling. 


You can now generate worm threads anywhere from three 
to five times as rapidly as was ever possible before, and at 
the same time, get more accurate work. 


A companion machine to the High-speed Gear Shaper, and 
another solution to the reduction of Labor Costs. If you 
cut threaded work in quantities, you will want one of these 
Thread Generators. Yes! We have a booklet that describes 
it completely. Do you want a copy? 


The Fellows Gear Shaper Company 
Springfield, Vermont, U. S. A. 


FOREIGN AGENTS: Alfred Herbert, Ltd., Coventry, England; Societe Anonyme Alfred Herbert, Paris, France; Societa Anonima 
Italiana Alfred Herbert, Milan, Italy; Alfred Herbert, Ltd., Yokohama, Japan; Societe Anonyme Belge Alfred Herbert, Brussels, 
Belgium; Alfred Herbert (India), Ltd., Head Office, Calcutta, India; Bohm & Bormann, Berlin, Germany. PACIFIC COAST REP- 
RESENTATIVES: Eccles & Smith Company, Portland, Oregon; Seattle, Washington; San Francisco and Los Angeles, California. 
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CP Compressors 

DIRECT CONNECTED, motor 

¢ driven air compressors of the types 

illustrated are used by the United Electric 

Light and Power Company in their Hell 
Gate station and in sub-station service. 


Public Service equipment must be reli- 
able. Where CP Air Compressors are 


Valves which is the original flat disc valve. Their 


straight lift without bending or twisting affords 
maximum valve area resulting in high volumetric 
efficiency and low power consumption per unit of 
air actually delivered. Simplates reduce valve 
maintenance costs to a minimum. 


Men who know have placed their approval on CP 


installed, apologies for their performance 
are unnecessary, as attested 
by thousands of satisfied 


Air Compressors as being mechanically correct. 
Wherever installed you will find 
them maintaining their reputa- 


After all what users say 
counts most! 


After nine years service one user says: 
“Regarding the performance of our CP 
Air Compressor purchased in 1913, we are 
much pleased with same. It has been in 
almost continuous operation since pur- 
chased and is stillin first class condition.” 


tion’ for satisfactory performance. 


users. 


The valves are the heart of 
an air compressor. CP Air Com- 
pressors are equipped with Sim- 
plate (meaning simple plate) 


Chicago Pneumatic Tool Company 
6 East 44th Street, NEW YORK, N. Y. 


Sales and *Service Branches all over the World 


Made in over 500 sizes and 
types for every compressed air 
need. What is yours? Bulletins 
upon request. 


*Birmingham Cleveland Houston 


*New York SaltLakeCity Tulsa Brussels Havana London Montreal Rotterdam Shanghai *Vancouver 
*Boston _ Denver ‘*LosAngeles *Philadelphia *San Francisco Basle *Buenos Aires Helsingfors Manila Osaka Santiago Tampico ‘Winnipeg 
*Chicago *Detroit *Minneapolis ‘*Pittsburgh Seattle Berlin Christiania Honolulu Milan Paris *Sao Paulo Tokyo 
*Cincinnati El Paso New Orleans Richmond ‘St. Louis Bombay Dairen Johannesburg *Montevideo ‘*Riode Janeiro Seoul *Toronto 


Canadian Pneumatic Tool Company, Montreal, manufacturers of Chicago Pneumatic products in Canada. eal? 4 


BOYER PNEUMATIC HAMMERS::LITTLE GIANT PNEUMATIC AND ELECTRIC TOOLS 
CHICAGO PNEUMATIC AIR COMPRESSORS -- VACUUM PUMPS -- PNEUMATIC HOISTS, 
GIANT OIL AND _ GAS ENGINES -. ROCK DRILLS :- :: COAL DRILLS | 
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Nut Tapping 
Machines 


Above is shown a battery of 
three Acme Six-spindle, Semi- 
Automatic Machines tapping 
52”-11-pitch and 34”-10-pitch 
U. S. standard nuts—an average 
production of 12,000 being ob- 
tained per machine each 9-hour 
day. 

Acme Six-spindle, Semi-Auto- 
matic Nut Tappers are easily op- 
erated and speedy. Each spindle 
has automatic lifting device 
which permits automatic feed to 
place nut under cap. 


Write for details 


THE ACME MACHINERY COMPANY 
CLEVELAND en OHIO, U.S. A. 


Foreign Agents: Burton, Griffiths & Co., Ltd., London. Glaenzer & Perreaud, Paris, France 
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No. 4—The Forge Shop 


STROM ball-bearing-steel is hand forged—in 
our own forge shop—by a kneading process 
on steam hammers. 


From tke shearing of the slug to the finished 
forging blank absolute uniformity of weight 
and structure is efficiently achieved by the 
most modern forge shop equipment and prac- 
tice. Fitting these exclusive devices and meth- 
ods with certainty to our standard methods 
of heat treatment assures a finished STROM 
bearing of unified, wear-resisting quality. 


Thus the STROM forge plant is another rea- 
son why STROM guaranteed ball bearings, 
for new or replacement work, leave wide 
open the gateway for Power— 


“Wherever a Shaft Turns’’ 


(1978) 


3 mAL BEARINGs 


VU. S. Ball Bearing Mfg. Co. 


4563 Palmer St., Chicago, IIl. 
tT LETT TT Tiree camel ITH ‘ 
mee LITT EE y a ow ‘We 


An Organization 


Scientific in Principle 
Built for Precision 


and Practice 
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MULTI-DRILLERS ; 2 MULTI-TAPPERS 


Moline Plow Company > 
Poole Engineering Company 
Brown-Lipe-Chapin Company 


Find NATCOS give maximum 


production on gear work 


The advantages of a patented two speeds 
in the head arrangement, for drilling and 
tapping several holes simultaneously, have 
converted many manufacturers to NATCOS. 


The above firms find NATCOS profitable 


on gear work. 


We will be pleased to show you how NATCO 
Multi-Drillers and Malti-Tappers can ‘‘gang 
the holes’’ on your work to your advantage. 
It costs nothing to find out. Send blueprints. 


The National Automatic Tool Co. 
RICHMOND, INDIANA 


Largest Exclusive Manufacturers of Malti-Drillers and Multi-Tappers 
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“The Dill Slotter is Quicker” — 


So They Use It 
for This Job 


The Dill Slotter in the tool-room of 
a big industrial plant has a reputa- 
tion as a time saver that brings it 
many unusual jobs. Take for in- 
stance, this drop hammer die: The 
operation now in progress (machin- 
ing the working face to a 22” 
radius) while a typical slotter job 
was preceded by the roughing and 
finishing of the dovetailed shank, 
which is 314” wide by 114” deep, 
with sides cut on an angle of 5 de- 
gress. This is a legitimate shaper 
job, but as the foreman said, “the 
Dill Slotter is quicker’’ and speed is 
important when you count produc- 
tion costs. 


Dill Slotter accuracy, speed and con- 
venience enable it to handle a wide 
variety of work with unusual ef- 
ficiency; make it a profitable in- 
stallation in all kinds of shops. In- 
teresting construction details and 
operation details in the Dill Slotter 
Booklet—yours for the asking. 


T. C. DILL MACHINE CO., Inc. 


- THE DILL SLOTTER PEOPLE 


Philadelphia, Pa. 


DOMESTIC AGENTS: Henry Prentiss & Co., New York City, Buffalo, Rochester, Syracuse, N. Y.: Boston, Mass.; Hartford, Conn, Motch & Merryweather 
Machinery Co., Cleveland, Detroit and Cincinnati. _Marshall & Huschart Machinery Co., Chicago and Indianapolis. Brown & Zortman Machinery Co., Pitts- 
burgh, Pa. W. E. Shipley Machinery Co., Philadelphia, Pa. Elliott & Stephens Machinery Co., St. Louis, Mo. 

FOREIGN AGENTS: Alfred Herbert, Ltd., British Isles. Alfred Herbert, Ltd., Yokohama, Japan. Societe Anonyme Belge, Alfred Herbert, Brussels, Belgium. 
Societe Anonyme Alfred Herbert, Ltd., Paris, France. Societa Anonima Italiana, Alfred Herbert, Ltd., Milan, Italy. 
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Victor Collapsible Taps 


‘Good Results’’—Good 
Reason Why 


For more than five years Victor Collapsible 
Taps have been used for tapping brass, iron and 
steel in the plant of the Ashcroft Manufacturing 
Company, Bridgeport. At the present time 
there are about a dozen of these taps in use, 
ranging from 114” to 314” pipe size. 


The work consists of valve bodies, which are 
made in large quantities. A typical job is 
shown—a valve body made from a mixture of 
iron and steel, mounted on a turret lathe for a 


If the threads you cut series of operations such as facing, boring and 
cause trouble, either tapping. Threads are checked up by gages and 
in the cutting or in ; : 

ge Rea are O. K’d by the inspector. Results are ex- 
Wotoblipction meer cellent—satisfactory in-every way. Costs are 
for Catalog No. 10. Sr ohitee 


VICTOR TOOL COMPANY, Inc. 


Madison & W. M. R.R. 
WAYNESBORO PENNA,., U.S. A. 


REPRESENTATIVES—Cleveland, E. T. Oliver, 1106 St. Clair Ave. Chicago, 
Eugene Goller Co., 114 N. Desplaines St. Eastern Michigan, J. F. Buhr Mach. 
Tool Co., 7744 Dubois St. Western Michigan, R. H. Hill, 1935 Plainfield ° 
Ave., Grand Rapids, Mich. St. Louis, Colcord Wright Machy. & Supply Co. 
Cincinnati, Gang Machinery Co., 1102 Second National Bank Bldg. Louisiana 
and Texas, Woodward Wight Co., New Orleans. Pacific Coast, Eccles & Smith, 
San Francisco and Los Angeles. England, Burton Griffiths Co., London. France, 
Burton Fils. Paris. 
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ccuracy 


BIRST” 


by es tee 


When our ancestors first fashioned their 


To keep a step ahead of existing de- 
mands, and to be the pacemakers in 
this process of evolution of accuracy, 
that is the avowed aim of the National 


Twist Drill & Tool Company. 


tools and implements from stones the 
standard of accuracy probably ended 
with the quarter inch. 


From that time up to the present day 
accuracy has been gradually developed, 
thru comparison with existing standards, 


until we now are wont to measure tools 


Whether it be a Twist Drill, Reamer, 
Milling Cutter or any of the Various 
Special Tools manufactured by us, we 
confidently invite your comparison of 


accuracy with other tools you are buying. 


“NATIONALS FUSE 


not only in thousandths but in ten- 
thousandths of an inch. 


MANUFACTURERS 


of PARABOLt 


MILLING aha 


TWIST DRILLS - REAMERS MILLING CUTTERS SPECIAL TOOLS 


NATIONAL TWIST DRILL & TOOL COMPANY 
DETROIT, U-S-A 


Cees No. Gre: 5 


CHICAGO, ILL 
565 Washington Blvd 


NEW YORK, N, Y. 
73 Warren Street 


PHILADELPHIA, PA. 
43 North Sixth Street 


SYRACUSE, N. Y. 
107 Gifford Street 


BUFFALO, N. Y. 
76 Pearl Street 


47 


48 MACHINERY August, 1923 


Photos and data obtained 
by courtesy of the Gray 
Tractor Company, Minnea- 
polis, Minn. 


Boring Transmission Cases for Gray Tractors 


Operations performed by the G & L Horizontal Boring Machine shown on 
cases for Model B 18-36 Tractors include: 


Ist, bore 4.750 diameter through two bosses, 614” diameter, 1 3/64” thick, 
3 5/16” apart—facing both inside and out. Holes are cored to within 34” 
of finish size and 3/16” to 14” of stock is removed from the faces. 


2nd, bore 3.375” diameter through two bosses, 47%” diameter, 2 31 /64” thick, 
7 11/16” apart, cored to 27%”, and face both sides of each. 


3rd, bore 3.375” through boss 4%” diameter, 2 31/64” thick, cored to 248”; 
and 3.625” through an opposite boss 5” diameter, 1 15 /16” thick, cored to 
312” diameter and face both sides of each. 


4th, drill hole 34,” diameter and counterbore 15/16” to a depth of 54”. 


Output on these cases, including all handling and machining, is 4 per 10 hour 
day. Accuracy and convenience are outstanding features of G & L machines. 
Let us tell you more about them. Ae 


GIDDINGS & LEWIS MACHINE TOOL COMPANY 


FOND DU LAC Designers and Builders of Special Boring Fixtures WISCONSIN 


Henry Prentiss & Company, Rochester, New. York City, Syracuse, Boston, Buffalo, Hartford Motch & Merryweather Machinery Com any, 
Pittsburgh, Cleveland, Detroit, Erie. E. A. Kinsey Company, Cincinnati, Columbus, Indianapolis, Hamilton. Marshall & MHuschart achy, 
Company, Chicago, . Milwaukee, Harron, Rickard & McCone, Los Angeles, San Francisco. allidie Machinery Co., Seattle. Southern Machin 
ery Sales Company, Houston. Northern Machinery Co., Minneapolis. Smith-Courtney Co., Richmond. Salt Lake Hardware Co., Salt Lake 
ae Besser one Tool Co., Atlanta. C. T. Patterson Company, New Orleans. Zimmerman-Wells-Brown Co., Portland. Swind Machin- 
ery Co., iladelphia. 
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A Prominent Equipment Engineer 


A prominent equipment en- 
gineer bought W & S Turret 
Lathes and Tools and paid 
more for them than was asked 
for competitive equipment he 
had investigated. 


The Warner & Swasey Engi- 
neer, knowing of this investi- 
gation, asked if he would 
explain why his decision had 
been for W & S equipment. 


And this is what he said: 


“I have bought a good many 
turret lathes in my time, of 
several different makes, but 
when | buy W & S, I know 
it will come well tooled, begin 
producing immediately and 
keep right on producing, and 
I can forget it. I am willing 
to pay quite a premium for 


_whatever it is in your ma- 


chine that gives me that kind 
of assurance.” 


Cleveland, U. gee 


NEW YORK: Singer Building 
CHICAGO: 618-622 Washington Boulevard 


MILWAUKEE: 1148 Wells Building 
niente Oliver Building 


Reno: 5928 Second Boulevard 
AYTON: 518 Mutual Home Building 


FFALO: Iroquois Building 
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Acme 4 Spindle Model ‘‘B”’ 
A Good Automatic 
Made Better 


A good product, no matter how good, 
must be constantly improved, or it be- 
comes a back number. Machines which 
met requirements for speed, finish and 
cost a few years ago, have kept in the 
foreground of today’s rigid requirements 
only by constant engineering vigilance 
for faster speed, strain-resisting construc- 
tion, simplicity, yet broader tooling adap- 
tability for each machine tool investment. 


Such is the development of the 2’, 3” 
and 4” Model ‘B’? Acme Automatics. 
Every detail of materials, design, oper- 
ating convenience and tool design rep- 
resents the vigilance of /our engineers, 
backed up by our policy to make a good 
machine better. Today we believe that 
Acme Automatics are truly the ‘‘Acme’’ 
of screw machine efficiency in terms of 
greater output per hour and lower cost 
per piece. 


BOSTON 


August, 1923 


MACHINERY 


52 


‘v's'n 


ae 


“1eq 
19}jnd 94} J0FJ Yaoddns zed 
-dn puv wuoljonajsuo0d [v19ues 
Ilay} Jo ssnvseq ‘sjno AAvoY 
yyim Adeinodse asiInsul puP 
‘pessni oie AUT, ‘“SeZIS JAY 
UI OPVU VIB SIEJvaSAOYy 1ayeq 


suoi}yeiodG 


ONILVASAAN Pue 
ONIYO"S “ONITIG 497 


LNAWNdINO’A WAsVa 


yyWM AWlOUOdy pu UOI}IVJsI}eG ponurjUO’) 


UO0d ‘NI 91 


THUG ‘NI at pean 


eee OL dn 2 


‘oryO ‘ope[oL ‘SUAHLOUNG WASIVA 


“UOLIDULAO{UL a4a7GULOD AOL AIAN 


‘PSY epim AOA & SI9AOD YOIYM 
SOUIYDeU Jo oul] sAIsusyaIdUIOD 
e Joyo Mou Asu} o104M yuiod 
94} 0} JuUoUIdO]aA9p sty porsyso}j 
dARy SIOYJOIg Ioyeq ‘quowrdinby 
Bulyeashoy pue BuLlog ‘Bulyuq 
Jo JUoUIdopaAep 9Y} UI SIZ9UOIY 


‘sodAy asueyo yornb 
Jo osodind osuis Ul 4yIng 
‘soveds Ja00y [jews osamber 
pue ‘oyert-do 0} Asva “usTOy 
-Jo ‘ojdulis ore sT[lIq s0yeg 


63 


August, 1923 MACHINERY 53 


SPRINGFIELD 


Three ‘‘Springfields”’ Specially 
Equipped for Drilling Axle 
Sleeves for White Trucks 


Practice at the White Motor Company, 
Cleveland, is to rough turn these 40 to 50 
point carbon steel alloy forgings before 
sending them to the “Springfield Battery.” 


Here they are chucked with the heavy end 


projecting and machined as follows: 1st, Springfield Lathes and At- 
drill hole 414,” diameter, 7” deep—work re- tachments are all inter- 
volving 72 R.P.M. and tool feeding 14” per changeable and can be as- 
minute; 2nd, square up bottom of hole, leav- sembled in whatever combi- 
ing only the imprint of the drill point to nation is best adapted to the 
guide the long drill 214” diameter, which is operation to be performed. 
next inserted and 8rd, eats its way through Catalog describes the whole 
the remaining 24” of solid steel with a feed line. 


of 11/16" per minute, while the work re- 
volves at 96 R.P.M. 


THE SPRINGFIELD MACHINE TOOL COMPANY 
Men Athen, Ave: Manufacturers of Springfield Lathes and Shapers SPRINGFIELD, SIO 


AGENTS: Manning, Maxwell & Moore, Inc., New York, Boston, Philadelphia, Buffalo, Syracuse, New Haven, Pittsburgh, St. Louis, San Francisco, Seattle, 
Cincinnati. The E. L. Essley Machinery Co., Chicago, Ili. The Riverside Machnery Depot, Detroit, Mich. The Cleveland Duplex Machinery Co., Cleveland, 0: 
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LIST OF TOOLS 


and Grades of Colonial Steel 
adapted for their use 


Name of Tool Grades of Steel } Name of Tool ‘Grades of Steet 


y, Arbors......... = Red Star } Jaw Chuck... Anchor 
f ; Augers, Wood | Red Star |] Jaw Vise. Ancher 
Axe. Red Scar 
—, é | Keys for Drop Hammera___| Red Star 
Ball Bearings............-.--.| Superior } Knives, Pocket... | Red Star Sheers 
\U y Sy Bits, peaaneling Machine.... eae eee Site Red Star Sheers 
Ze A its, Coal Mining. | Anchor nives, Butcher... 
GLEE p Bits, Tong. Red Star H Knives, Cleavers... 


Bits, Well Stone Drilling......] Standard Well Bit ] Knives, Back Spring. 
Bush Hammer, Stone Tools }| Red Star Sheets Knives, Heel Forming Shoe 
Bunter, Heading........ | Star i Knives, Shoe Makers... 
Broaches, Machine... tee H Knives, Shoe Sole......... eal 
i Red Sr: Knives, Surgical... 
Knives, Table. 
Center Punches... Knives, Potato... 
Center, Lathe (see L)_....| Red Knives; Com®uiieaae 
Chasers, Threading... H. S., No. 7, t pli cs 
. Chain, Pipe, Links. .| Vanadium, . 
Chisels, Pneumatic......—..... 7 
Chisels, Hand..........—------. 
Chisels, Stone Cutters. ___.] 


Knives, Wood Working... H. S., Red S 
Knurling Tools.__......—-..| No. 7, No. 16 


Lathe Centers, Dead.-......| Red Sear 
Lathe Center, Live... Red Star 
Counterbores......--...--------- H. S., No, Lathe Tools for Metal 
Counterbores, Solid, 1 h | Turning ............-.-..| High Speed 
changeable... H.§., No. Lathe Tools for Woodwork. 
Collets, Bit Brace... Se: ING. eseyen mf High Speed 
Collets, Spring. Liners for Brick Dies....._....) Imperial 
Letter Stamps, Hand... No. 7, No. 1% 
fh Letcer Stamps, Roll. No. 7, No. 14 


Keeping It Clean 


4 Planer for Stone... 
Planer for Npieroony Red S 


N the Inspecting Department in the Colonial ae ee eee 


ters. 
2 hd = 2 cl | H.S., No. q Punches, Cartridge Shell... 
Mill it is the business, the sole business, of every Bre, Form | Nev, No Punch, Hand" Ho 


° f Re -| H.S.,'No. Punches, Drawing-____.. 
man to prevent broken tools in your shop. Bie Cares Sal] MighSpee Noor let aia — 
They are the men behind the mill behind your Tool Dis Dep Bets | Rope Fore ——— 


Steels. 


Each bar of Colonial Tool Steel has cut from the et | Rere Baee | Na foe 
A ° : ing... -S.,No. x Reamers, Drill & Center No.5 
end a piece long enough to readily reveal any in- Dien Si eer ois Bote | 
‘ ie it Thr H.S.,No.7,No. 14l| River Sets_ No. 7, Red Star 
terior flaws. Surface defects, such as slivers, or Beers —|A | sethdete ea |e nen 
. . . ies, mino Sci ear Bla ‘ol ork....! No. 7, Red Star 
seams, are of course removed by filing or grinding Heading | No.7, Bod Sear | avn, Circle eel —_1 tS Pas 
: : g So | Scrapers for Scrapin, 
machines. D, Me i : No. 14 7 a ald 
: A crew Drivers.——_..——..-..—. 
rills for Boring... s 
x . F A oe Drills, Tool Steel. | H. S., Superi See—River...... 
This inspection is so rigid, that of the many tons Pali eat Seo Bon 
: _ Drills, Twist_....___.--] Hii H Splining Tool. 
shipped over a long period of years, less than 1/2 Drill Fags | a d 
z A A Sledges, Blacksmith & 
per cent has met with objection from any cause. Fler, cia a eee 
ullers, Blacksmiths. Springt.- cat aes 
Flange Fire Forming Tool High'Speal’ "4 rae. Blackemich————J Red 
Gear Cutters ceveeeeneemf Hi 1 i Taps, Tapper. 4 No. 14, Red Star 
Gas Dies for Rivers: Hot] Ne ag Piet pete 
ao by Wit no  a H.S., Red Ane 
5 aps, utomatic a ne) 3 E, 
This same clean record of Tool Steel eed Ml High Speed, No. 9 
: hi 4 tare | Shed eS Suse No. 14 
performance is what you may ex- Hammers, Menage . 1 + i hemlpsed Ne 
ie poe inte Machines .... H Ti i He a 4 
pect regularly in your shop when you we : " 


No. 14]] Wedge, Stone.__.._.__..] Red Star 
Wed; 


: ) Gea 
standardize on the Colonial brands. Bee Bae eee oh ee sf 


20lonial Steel Company 


PITTSBURGH BOSTON _NEW HAVEN NEW YORK CLEVELAND 
CINCINNATI DETROIT CHICAGO ST. LOUIS 


_ methods. We have records of successful 
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Greater 
Profits— 


The A Lower Costs 
Centerless | | 
Cylindrical? 


Grinder 


Ye ne 8 8 8 es 


See Cee LLL LLL 


It all depends on your work. If your 
products are in the class served by this 
machine the increase in profits. will 
be tremendous. We have records of 
production increases higher than six times 
the best figure obtainable by other grinding 


Tell us about your cylin- 


application on work that is usually con- drical grinding problems. 
sidered beyond the range of the centerless Send Gs:ratnples! of \work 

° to be ground—we'll give 
grinder. 


you production and cost 
estimates that will aston- 


So, if you do straight, taper or shoulder ish you. 
grinding on any class of work we can show 
you how to greatly increase your profits. 


The Ball & Roller Bearing Company 


DANBURY, CONN., U. S. A. 
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Steel gear forgings machined internal and 
external in 24 minutes on the 


FOSTER 3-B 
Universal Turret Lathe 


equipped with an 
18" Foster-Barker Chuck 


Here’s another job on the LP 
Foster giving tangible evi- The Machined 
dence of its power, its rigidity Forging 
and accuracy. 


f 


Taking four heavy hogging cuts and standing 
up under this continuous heavy duty is an am- 
ple demonstration of its stability and quality. 


1 The developments of 
| - the machines of the 
Foster line have kept 
pace with the develop- 
ments of modern high 
speed tool steels and 
they will meet to the 
fullest extent all indus- 
trial requirements com- 
ing within their range. 


Our machinery catalog 
describes all machines 
of the Foster line; also 
the Foster-Barker 
wrenchless chuck. 
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Foster Production Estimates 


FOSTER Methods are 


methods of accuracy and 
speed. Our estimates on your 
work will give you definite and 
accurate information cover- 
ing Foster advantages. ) 


Send us your blueprints. 


FOSTER MACHINE CO., Elkhart, Ind. 


CHICAGO OFFICE: 549 W. WASHINGTON BLVD. 
NEW YORK OFFICE: 30 CHURCH STREET 
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| “@HELBY* SEAMLESS STEEL 

TUBING is regularly fur- 
ea nished in high-grade, uniform 
steels of suitable alloy for 


BALL AND 
ROLLER 
BEARINGS | 


The material case-carbonizes or 
case-hardens uniformly, is highly 
accurate in diameter and wall- 
thickness, and machines readily 
with little waste stock. 


When used in place of solid or 
’ forged stock, tubular material 
permits increased and intensive 
production in the manufacture of 
ball and roller bearings and many 
other products. 


Ask for Bulletin No. 17— 


The Mechanical Uses of ‘‘SHELBY’’ 
SEAMLESS STEEL TUBING 


NATIONAL TUBE COMPANY 


Frick Building Pittsburgh, Pa. 


District Sales< Offices 
in The Larger Cities 


“BALL BEARING RACES 


THE RECOGNIZED STANDARD OF 


“SEAMLESS STEEL TUBIN 
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A Typical Installation 
Getting the Usual 
Profitable Results 


There’s nothing unusual about this battery 
of six Cleveland Automatics at the Standard 
Motor Construction Company, Jersey City, 
N. J. Kept busy on all kinds of work in the 
construction of Standard Marine Engines, 
they deliver the goods with the usual wide 
margin of profit that makes them so con- 
sistently popular. 


The sketch gives the details of a typical 
series of operations in the manufacture of 
valve lifter rolls. Four of the five turret 
holes on this machine are used to produce 
this part and the operations are as follows: 
first, feed stock to gauge stop; second, center 
—the outside diameter and chamfer are 
formed at the same time by a tool mounted 
on the front cross slide; third, reamer drill 
for 14” hole; fourth, 144” ream, after which 
the cutting tool on the rear cross slide cuts 
off the roll. Production figures—not avail- 
able—are declared to be “mighty satisfac- 
tory.” 
We'll be glad to quote production on other 


operations or give you estimates on work 
that interests you. 


THE CLEVELAND AUTOMATIC 
MACHINE COMPANY 
CLEVELAND OHIO, U.S. A. 


LEVELAND'S 
APACITY UNEQUALED 
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JOHN BRIGHT introduces International 84 
—the cleaner DE LUXE—at 1134c. a pound 


ERE’S the newest addition to my 
large family of cleaners. It is the 
best compound that has ever been 

perfected—regardless of price—for fine 
cleaning, especially on highly oxidizable 
metals, and it can handle a large variety of 
work. That's why we call it De Luxe. 


International 84 is entirely soluble and 
dry. Works wonders for either still or 
electric cleaning. It removes buffing com- 
position as well as vegetable, mineral and 
animal oils. It will not tarnish oxidizable 
metals nor injure the hands and clothing 
of workmen. 


Three to four ounces of 84 to the gal- 
lon of water makes a cracker-jack solution 
that both emulsifies and saponifies. And 


say, its a regular Methuselah when it 
comes to long life in the cleaning tank. 


I want you to meet our new cleaner face 
to face. Although it is comparatively 
new, hundreds of tests have proved its 
merits. [I'll stand responsible for its per- 
formance and behavior, as usual. Trial lot 
won t cost you a cent unless it meets your 
fullest expectations. 


INTERNATIONAL CHEMICAL CO. — 


PHILADELPHIA ~—~~—-—~—~PENNA. 
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For Those Who Like to Do a 
Good Job Quick 


NYY tenants on piecework, factory super- 


intendents, production managers—all 
find the dependability of Dumore 
Drills an important factor in their work. 


MODEL 2—B D 
BENCH DRILL 


Capacity, 4” in 
steel. Drills to 
center of 8” piece. 
Rack and pinion 
feed. Adjustable 
table. 


Great savers of time and labor—easy to handle 
—convenient to operate, these light weight 
tools can easily be carried about from place to 
place. . They eliminate expensive tear-downs 
and do away with slow tiresome hand work. 
Dumore Drills will meet your drilling require- 
ments as satisfactorily as they have met the 
needs of thousands of others. If you are not 
already equipped with motor driven drills or if 
you are contemplating a change from the type 
you are now using—you will do well to con- 
sider the Dumore. They're always ready to 
yitiarae i: a sturdy, efficient, labor-saving 
tool. 


A request from you will bring our Folder, No. 
113, showing the many ways in which Dumore 
Drills can be used and how they will save you 
. money. Your copy is ready—send for it 
a today. 


MODEL 1—B D 
HAND DRILL 


Capacity, 44” in steel. For fast pro- 
duction drilling in steel, alloys and 
wood. 


WISCONSIN ELECTRIC Co. 


2562 Sixteenth Street RACINE, WISCONSIN 


PRECISION 
DRILL 


Sensitive, speedy, 
accurate. A han- 
dy, dependable 
tool for bench 
work. Drills holes 
from .004” to 1%”. 


TYPE A MOTOR STRIPPED 


A complete line of Dumore F. H. motors, ranging 
from 1/40 to 14 h. p. is now available to those who 
desire small motors for special applications. 


GEARED ELECTRIC DRILLS 
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2562 Sixteenth Street 


These Tools Reduce the Cost 


of Extreme Accuracy 


MERICA’S leading metal working indus- 

tries, desiring to obtain exacting limits at 

least possible cost, have equipped their 
plants with Dumore High Speed Grinders. Ex- 
perience has shown that these precision tools 
are almost invaluable because of their ability 
to economically perform a wide variety of 
close grinding operations in tool-room and 
shop. Im many instances these handy tools are 
used exclusively for ~production work where 
extreme accuracy is required. 


Perfect running balance eliminating vibration; 
speed ranges of 10,000 to 50,000 r.p.m., as- 
suring absence of taper and bell-mouth—these 
are but a few of the advantages gained by 
those who use Dumore Grinders. If you are 
interested—if you would learn complete de- 
tails of the many ways in which Dumore 
Grinders can, increase production at lower 
operating costs, write for Booklet No. 40. 
Full particulars of actual job records are yours 
for the asking. 


Your name and address, please! 


WISCONSIN ELECTRIC Co. 


RACINE, WISCONSIN 


TYPE A MOTOR STRIPPED 


A complete line of Dumore F. H. motors, ranging 
from 1/40 to 4 h. p. is now available to those who 
desire small motors for special applications. 
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NO. 3—-MULTI-SPEED GRINDER 


Rated at 14 h. p. Compact enough 
to use on any size lathe down to 
and including 8”. 


NO. 1—J G 
GRINDER 


Speed 15,000 R.P.M. 
An ideal tool for re- 
pair shop or tool- 
room. 


NO. 2—-A G GRINDER 


For general tool-room use. Spindle 


speeds 10,000 and 30,000 R.P.M. 


UMORE. 


HIGH SPEED GRINDERS 
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BARBER-COLMAN 


HEAVY DUTY 


Staggered 
Tooth 
Alternate y 
Gashed i 


MILLING 
CUTTERS 


In designing this series of Cutters we have incor- 


porated almost every Known detail of construction to make 


these cutters the last word in production ability. 


For straddle milling and Should you have a par- 


deep slot milling we believe ticularly tough job of deep 


them unbeatable, slotting or straddle milling, 


order this type. You will be 


Our customers who have surprised at the feed and speed 


used them tell us we have possible with less power con- 


succeeded far beyond their sumed and the smooth finished 


expectations. cut obtained. 


Write for our pamphlet more fully describing these cutters. 


BARBER-COLMAN COMPANY 


BRANCH OFFICES MAI N OFFICE & PLANT AMERICAN MACHY. CORP. MINNEAPOLIS, MINN. 


BOSTON.MASS. CHICAGO.ILL. 


F.O.STALLMAN SUP. CO. SAN FRANCISCO,CAL_ 


CLEVELAND.O. DAYTON,OHIO. EUROPEAN REPRESENTATIVES 

DETROIT.MICH. MILWAUKEE.WIS. -T] F | °S; ¢ | BARBER & COLMAN, LTD. 

NEW YORK.N.Y. ROCHESTER.N.Y. BROOKLANDS NEAR MANCHESTER:ENGLAND; 
eS 
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Slocomb Micrometers 
Meet Every 


Some folks just have to be 
shown! 


It isn’t enough for them that 
many leading automobile man- 
ufacturers, machine builders, 
contract shops and other dis- 
criminating ‘‘consumers” use 
only Slocomb Micrometers for 
gaging and inspecting import- 
ant dimensions of their prod- 
ucts—they must try for them- 
selves—and we’re glad to have 
them try—glad, too, when a 
skeptical prospect begins test- 
ing Slocomb Micrometers with 
Johansson Blocks. That means 
a speedy capitulation. 


The name not the 
frame identifies the 
‘“‘Longest Lived 
Micrometer that 
can be bought’’ 


Slocomb Micrometers pass tests 
for convenience and durability 
with equal success, though time 
alone is able to show how fully 
they have earned their right to 
be called ‘‘the longest lived mi- 
crometers that can be bought.” 
All styles and sizes, 0 to 48” ca- 
pacity, described in catalog 16. 


Slocomb Catalog No. 16 describes 
our inside line as well as the famous 
Slocomb Combined Drills and Count- 


ersinks. : 


J.T. SELOCOMB COMPANY, PROVIDENCE, R.I. 


Chicago: Representative: R. R. Street & Co., 28 North Clinton Street. 

Pacific Coast Representative: The Charles A. Dowd Sales Co., 320 Market Street, San Francisco, Calif. 

FOREIGN AGENTS: England: Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne and Glas- 
gow. Japan: Alfred Herbert, Ltd., Yokohama. Italy: Chas. Civita, Milan. Australia: Edwin Wood, Pty., Ltd., Melbourne 
and Sydney. France: Aux Forges de Vulcain, Paris, Lyons, Lille and Bordeaux. 
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A NEED— A REMEDY— 
“A reduction in cost of The 


manufacturing and the 


employment of every inch : Wrig ht 


of floor space in every 


factory were never so much Diei 1} 2 M AG h ine 


needed.” 


E. N. Hurley at National Foreign The Wright Dieing Machine 

Trade Council, New Orleans. takes the place of the fa- 
miliar power press, turns 

out more and better work; 

saves and protects operators; 

occupies less floor space and 

needs no head room. By rea- 

son of its compact but pow- 

erful construction, tools are 

Petes SEM EE: kept in perfect alignment, 
Other Patents Pending and need less frequent 

; sharpening or renewal. 


Operation is like a_ sub- 
press; working parts except 
punch and die are concealed, 
but readily accessible from 
all sides, attachment of spe- 
cial feed, cut or carry fix- 
tures is a simple matter. 


Wright Roll Feed reduces the 
amount of labor and atten- 
tion ordinarily required by 
punch presses. One man 
can keep a number of ma- 
chines supplied with stock. 


Users of Wright Dieing Ma- 
chines report from fifty to 
two hundred per cent greater 
production; longer life of 
See ie , dies; general satisfaction 
onset a : with the equipment. 


DIEING MA)” 


y& |. 


Let us send the details. 


The Henry & Wright 
Manufacturing 
Company 


Builders of Dieing 
10. 25 and 50 and Drilling Machines 


Ton Sizes 760 Windsor Street 
HARTFORD, CONN., U.S.A. 


25 YONS CA] 
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Engineers Depend on this Book 


nowadays to know where to look 

for information as it is to have the 
head crammed with facts. We are told 
that more mechanical engineers use 
this New Departure volume of Engi- 
neering Data Bulletins as a manual 
and reference work than any other 
book. 


| is considered just as important 


Five thousand technical men keep it 
in their reference libraries and add to 
it each month the supplements which 
keep the book up-to-date and them- 


Detroit 


THE NEW DEPARTURE MANUFACTURING COMPANY, 
Bristol, Conn. 


56 Victoria St., London, S. W. 1 


selves conversant with every advance 
in engineering practice with reference 
to bearing design and application. 


It contains over 200 pages of solid 
meat, yet the drawings are so profuse, 
the text so condensed and subject mat- 
ter so carefully indexed that the in- 
formation desired can be located with- 
out delay or difficulty. As the use- 
fulness of this work is confined to tech- 
nical men, we must ask that requests 
be made on your company letterhead. 


Chicago 


( 


Pall 


Will 
il I 
(qe 


Laven | 
uD. 


nn 
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They’re Using 714 Year 
Old Chasers in this 


HARTNESS DIE HEAD 


The American Type Founders Company,. Jersey 
City, N. J., finds the best way to insure belt 
tighteners against the inevitable vibration in 
service is to secure a close fit by using a Hartness 
Turret Lathe equipped with a Hartness Self- 
Opening Die Head, for the threading opera- 
tion. Production averages 314 minutes a piece, 
and though as noted above, the chasers have al- 
ready. seen 714 years of service the threads are 
held to the same limits as the pins in which they 
are cut. Doesn’t this record make you want to 
hear more about the Hartness Automatic Die 


Head? 
Sree acd eta or oe 
a : ANN ie 
UU 
Ee 
US. 510. THD. 
_ JONES & LAMSON MACHINE CO., oii. Springfield, Vermont 
503 Market St., San Francisco, Cal. 9-10 Water Lane, Queen Victoria St., London, England. 


Principles of — 


Interchangeable Manufacturing 
By Major Earle Buckingham, A.S.M.E., S.A. E. 


Engineer, Pratt & Whitney Co. 
A treatise on the Basic Principles involved in Successful In- 
terchangeable Manufacturing Practice covering Design, Tol- 
erances, Drawings, Manufacturing Equipment, Gaging and 
Inspection. 


This is the first complete treatise on interchangeable manu- 
facturing, as a whole, that has appeared and it was written by 
an authority. The book defines and emphasizes the under- 
lying basic principles, using specific methods to illustrate their 
application. The information upon which this treatise ‘is 
based was gathered from many manufacturing plants both 
large and small in this country and Canada. Every method 
discussed is in successful operation and for that reason the 
book is of great value to the industry. 
In this book, as well as in every volume of MACHINERY’S Books 
on Machine Shop and Drafting-Room Practice, you will find a Self- 254 Pages—6 x 9 inches— 
Examination Sheet which enables the reader to get the utmost Fully Illustrated 
possible value out of the book. The Self-Examination Sheet makes 
home study easy and interesting. 
ase eee eee FF REE INSPECTION COUPON 


THE INDUSTRIAL PRESS, 
140-148 Lafayette Street, New York City. 


Sod oe none Le bn pasets tes aid, for five days’ examination. jous hook “Principles of Interchangeable Manufacturing.” I will either 
Name oes oss oe ole, 0 oe wilaie 6 5 alleles © ime) ade eilerte «)io\ «| nkeun 6n| Sleliapione Slee Gallen’ e/e/edn site ¢)e\~ cies, wists icy Vee ctetenetciee Reel aetna et 
Pio by. re eee © oS oS ey ge ee ee Op Me See ee a PE aga City, and.” States. ...60 a... Seisee Meee Seve Sek oe ccc clon 
POstbion sso 20:0 ol0e ens sien aahepeen OS TeeS a aya cea) eiene re Giga ene ete oR SE MNS erat enenete Firm 


Vere e Te ee 6.0 Bic 6S a), es m wip) ©) <celmue so snare 
Bee. +) wee © 6 6 we 6.6 8 © 0 ee.wle Big = im Bie ene 
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20-INCH AUTOMATIC TURRET LATHE 


One of two Automatic Turret Lathes, operated by one man, which 
replaced two hand lathes, operated by two men. Besides saving labor, 
the automatics increased the production 10 wheels a day, and improved 
the accuracy of the product. 


iG addition to heavy machine tools, 
we also manufacture small tools, 
such as Solid Adjustable Reamers, 
Boring Bars, Tool Holders, and 
Chucks. 


Be assist users of Gisholt machines 
in getting the greatest results from 
them we conduct an intensified course 
of training called the Gisholt School. 


Dia you think it would be worth 
while to ask us for more information 
on any of these subjects—they are 


UNIVERSAL TOOL GRINDER universally instrumental in cutting DTA RGEUGRETTC A Tire 
For sharpening single point cutting tools costs, Made in six sizes, 13 Inch to 41 inch. 


GISHOLT MACHINE COMPANY 


9 So. Baldwin Street MADISON, WISCONSIN 
Eastern Office: Room 1725, 30 Church St., New York Cleveland Office: 1888 Page Avenue, Cleveland, Ohio 
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SHIELD BRAND 


STANDARD HAND! 
- = REAMERS 


|” %TO1% INCHES BY 167! | 
| THE STANDARD. TOOL CO, | 
' CLEVELAND, OHIO __} 


are distinguished by the bet- 
ter service they perform. 


They are made with extreme 
accuracy and hold their edge 


gig, longer than the average 
mmm f “Took \ AMY 
The Shield Appears On Es ye ROSE 
ae al They are backed-up by for 


ty-two years’ experience in 
small tool manufacture. 


Order them for your drill- 
ing requirements. 


SPIRAL FLUTES 


EXPANSION REAMERS 


HAND REAMERS “STANAR” ADJUSTABLE 


]HE STANDARD TOOL (0 


CLEVELAND 

: Branch Offices 

: New York Store, 94 Reade St. Boston, 1101 Scollay Bldg. 
Chicago Store, 552 W. Washington Blvd. Philadelphia, 401 Liberty Bldg. 


London, England, Burton Griffiths & Co., Ltd. Paris, France, Burton Fils. Geneva, Switzerland, J. Lambercier & Co. 
Copenhagen, Denmark, Nienstaed & Co. Tokyo, Japan, The F. W. Horne Co. 


Atlanta, Manning, Maxwell & Moore, Inc. 
M. D. Larkin Supply Co. 


g Kansas’ City, English Tool & Supply Co. 
Western Iron Stores Co. Minneapolis, F. E. Satterlee Co. York, Manning, Maxwell & Moore, Inc. New 
Orleans, The Fairbanks Co. Omaha, Interstate Machinery & Supply Co. Philadelphia, Manning, Maxwell & 

& Moore, Inc. Rochester, Homer, Strong & OCo., Inc. 
Sena Maxwell & Moore. Inc, Syracuse, Manning, 


Australia: Selson Engineering Co., London. England: A. A. Jones & Shipman, Ltd., New Century Works, Leicester. 
pees Holland: Wynmalen & Hausman, Rotterdam, 
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The New 
DOUBLE END “SUNDSTRAND” 


Sundstrand Double End Lathe is an efficient and accurate tool for turning 
simultaneously both ends of shafts, axle housings, etc., and manufacturing 


short pieces, as flanges, four-arm spiders, etc. It doubles output and halves 
production time on these classes of work. 


An example of duplicate manufacturing as performed by this machine is 
shown in diagram: Two universal joint flanges are held on a double-end ar- 
bor gripped in the center drive-chucking device. Two front and rear car- 
riages carrying ten tools in this case, turn and face simultaneously. Car- 
riages work toward each other and trip automatically. Two tailstocks and 
narrow center drive suspended from overhead arms slide along whole length 
of bed and account for Sundstrand’s capacity for varying lengths of work. 


Work is easily inserted and removed. Chips and lubricant fall freely into pan. 
Starting lever extends whole length of bed. Belt or motor drive—many other 


hat i features we'd like to tell you about. 


re Send for Catalog and Full Particulars 


a | li _ Turning and Facing Flanges 
rat —Two at a Time 
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ROCKFORD MILLING MACHINE CO., Rockford, Ill., U.S.A. 


DOMESTIC REPRESENTATIVES 


l 1 Boston, Lynd & Farquhar Co. Buffalo, Homer, Strong & Oo., Ine. Chicago, 
Cleveland, Co-operative Machinery Co, Cincinnati, Manning, Maxwell & Moore, Inc. Davenport, 
_ Detroit, Manning, Maxwell & Moore, Inc. Grand Rapids, 


Manning, Maxwell & Moore, 
Houston, Texas, Manning, Maxwell & Moore, Inc. 


_ Mid-West Machine Tool & Supply Co. Dayton, 
McMullen Machinery Co. Greensboro, N. C., Greensboro Supply 
: Los Angeles, Herberts Machinery & Supply Co. Milwaukee, 
Montreal, Yeates Machinery & Supply Co. New 

D i Moore, Inc. Pittsburgh, Manning, Maxwell 
San Francisco, Herberts Machinery & Supply Co. Seattle, Wash., West Coast Mchy. Co. St. Louis, 
F 4 Maxwell & Moore, Inc. Toronto, Garlock Machinery Co., A. A. Jones & Shipman, Ltd., Alfred Herbert, 
Windsor, Chas. A. Strelinger Co. of Canada, Ltd. 


FOREIGN REPRESENTATIVES 


France: Louis Besse, 89 Rue de Lappe, 


L Japan: Roku-Roku-Shoten, Tokyo. _Mexico: Annes & Sessums, Ave. I., Madero No. 1, Senna, Mexico 
Russia: M. Mett Engineering Co., Petrograd. 


Spain: Casamitjana Hermanos, Barcelona, 


Sweden: Aktiebolaget, Rylander & Asplund, Stockholm, 


(RRR en eE RES RLS IRES Sy HE IDR ANARCHISM RRC A ATG Eee RC A tel NS RSS LC SALE SI PRO CN RCI 


August, 1923 MACHINERY 71 


Illustration reproduced through the courtesy of the Brown Hoisting Machinery Co. 


Material Handling with Timkens 


In conveyors, Timken Tapered Roller Bearings save power, permit 
the use of a lighter weight and less expensive belt or chain, and pro- 
long the life of the belt or chain. 


In hoists and cranes, as in conveyors, the ability of Timken Bearings 
to carry radial loads, and thrust loads, and resultant loads provides 
for the sudden changes from one load to the other, when the hoisting 
operation is completed and the conveying operation begins. 


In all types of material handling machinery, Timken Bearings do 
| away with the bugbear of frequent lubrication; wear in the running 
gears, idlers, etc., is confined to the bearings themselves; and when 
4 inevitable wear does eventually occur in the bearings, a simple, quick 


adjustment corrects it. 


Naturally Timken-equipped material handling machinery includes 
such well known names as Robins, Brownhoist, Wellman -Seaver - 
Morgan, Godfrey, Chisholm & Moore, and others. For Timken Tapered 
Roller Bearings in material handling equipment, as in practically 
every other type of industrial machinery, are saving power, and 
trouble, and dollars. 


s Y The Timken Roller Bearing Co 
CANTON, OHIO o 


a © 1923, The T R B Co, Canton, Ohio 


ROLLER BEARINGS 
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/7e'-16 USF , ; 
Five Threading 
2%44"-16 USF 


Pa Operations in Less 
se than Two Minutes 
with Geometric Die 
Lux : Heads and Geometric 
Y 


/t," Std. Pipe 


ey 


iG 


wo Collapsing Taps 
Se as ; 


The Threaded Products Co., Oak- 
land, California, manufacturers of 
/t2" Std Pipe specialties for oil producers, re- 
ole aie finers, etc., declare that “Simplicity 
SHELL O1L COMPANY OF CALIFORNIA. is the secret of practicality” and 
apply this dictum to the tools they 
use as well as the products they 
manufacture. Geometric Thread- 
ing Tools—simple, practical, dur- 
able—profitably meet their needs. 
Study this drawing: five threads 
in two minutes is a fair sample of 
the work done here by Geometric 
Tools. 


Get the details of Geometric Pro- 
duction on other work. Try a 
Geometric Tool at our expense. 


THE GEOMETRIC TOOL CO., New Haven, Conn. 


General Distributors for Michigan, The Charles A. Strelinger Co., Detroit 


= Wis. CANADA: The A. R. Williams Mchy. Co., Ltd., Toronto, Van- 
y 2 ee couver (B. ©.), Halifax (N. S.), and St. John (N, B.); Wil- 
Mchy. Sales Co., Ch 5. Cl: - 5 liams & Wilson, mp ontreal. FOREIGN: Allied Machinery 
mt OO i Co. of erica, France, Italy, Switzerland, Spain, Portugal; An- 

Pe Wo drews & George, Tokyo, Japan; Bevan & Edwards, Melbourne. Buck 

., Buffalo, N. Y.; F. E. > inne- & Hickman, itd., London, Birmingham, Manchester, 

apolis, Minn.; Somers, Fitler_ & Tood Co., Pittsburgh, Pa.; Glasgow. Etablissements Horstmann, Paris; V. Lowener. 
andyck Churchill Co,, New York and Philadelphia: Vonne- Copenhagen, Christiania, Stockholm; Trading Co., R. 8. 

gut c Co., Indianapolis, Ind.; The ©. H. Wood Co., Stokyis &  Zonen, Rotterdam, Holland, and _ Brussels, 
yracuse, N. Y.: The Western Iron Stores Co., Milwaukee, ——— Belgium; White & Rae, Sydney. 
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The Waste of —~v’ 
Standard 12’Bars 


Bearings are usually 2” or 3” 
ong or multiples of those fig- 
ures, Underthe old-fashioned 
standard practice, cutting and 
machining waste over 50% 
of the metal and generally you 
get only 10” of bearings from 
your bar. 


MACHINERY 


The Waste of 
Stewart 13" Bars 


Stewart practice cuts waste 
to an absolute minimum. 
There is little or no waste of 
metal or time in machining, 
and 12 inches of bearings net 
in every bar. 


Why Waste 50%, of Your Bearing Metal? 


Our factory representatives below HE picture above tells the story of the greatest improvement in bearing 
metal practice in years, originated by Stewart Manufacturing Corporation 
in conjunction with the development of Stewart Brons Bearing Metal. 

You have always bought rough 12” bars) WHY? Generally you get only 
10 inches of bearings from them. You lose over half your metal in machining 
and cutting. And you lose your machining time. 

Buy a Stewart 13” bar and you get 12 inches of bearings. Stewart Bars are 
“FINISHED ALL OVER.” Wedo your machining on a quantity basis, save 


all the metal, cut down your costs and give you more bearings for less money. 


will give you complete information 


J. FRANK LANNING & CO. 
327 First Ave., Pittsburgh, Pa. 


A. C. OLFS 
7321 Woodward Ave. 
Detroit, Mich. 


E. P. GRISMER 
1986 E. 66th St. 
Cleveland, Ohio 


L. RUPRECHT 
30 Church St. 
New York, N. Y. © 


Cc. W. ROOT 
57 Erie St. 
Milwaukee, 


Wis. 


Pure Copper-Lead Bearings 


More than that — when you buy Stewart Brons 
you have the most perfect bearing metal ever de- 
veloped. We have learned how to mix copper 
and lead in any desired proportions, make the 
mixture uniform and proof against segregation. 


It is a remarkable development —the perfect 
bearing metal. Absolutely will not score shafts. 
Functions perfectly at all low temperatures, and 
will not burn out. At 600° it sweats a little lead 
and lubricates itself. Even at 1000° we have 


never seen it score a shaft. Its melting point is 
1700°. We carry 258 sizes of bars and bush- 
ings in stock in four grades of Brinell hardness 
to meet any requirements. 


The success which Stewart Brons Bearing 
Metal has had since its announcement is remark- 
able. Every engineer should investigate its possi- 
bilities. We maintain an Engineering Department 
to co-operate with you. Our Service Department 
is at your disposal. 


Jobbers! There is a wonderful market for 
Stewart 13” bars. Write for our proposition 


STEWART MANUFACTURING CORPORATION 


4503-88 Fullerton Avenue 


Chicago, Illinois 


For detailed information write the factory direct or 
communicate with our nearest factory representative 


SBrons 


Bearing Metal 


The Perfect Metal for Bearings 
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MURCHEY TOOLS 


For speedy, economical ie 
threading use Murchey >; 
Die-heads. Long satis- 
factory service. They 
save time and money 
and cut manufacturing 
costs. 


They are extremely accurate and 
require little attention. All parts 
are specially heat-treated, hard- 
ened and ground. 


Self Opening Die-heads can be 
adjusted to .00025” by means of 
a knurled index ring. Sizes from 
3/32” to 12” capacity. 


Murchey Standard Machine 
Taps range in size from 114” to 
12”, come in styles for.both sta- 
tionary and revolving spindle 
machines and thread all ma- 
terials. 


“SBS 2 Sw ee 


Murchey Tools are sent on ap- 
proval. Try one on your work 
and in your own shop. 


Or if you need special threading 
tools, we’ll submit an estimate 
on receipt of drawings. Com- 1 
plete catalog on request. 

Va al 


Murchey Machine & Tool Company 


34 Porter Street, DETROIT, MICH. 


Cleveland Office, 6523 Euclid Ave. Pittsburgh Representative, Laughlin & Bamey, 483 i 

red eae jee EE ees Co., Ae A eee ae Pe en's 50-60 fren Bue. Mee gees beer 
mith-Booth-Usher, entra ve., Los Angeles. ‘enwic eres mpany, is ine 
Tool Company, 14 Palmer Street, Westminster, London. S. W., England. ont Rue de Rocroy, Paris. Coats Machine 
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Type AC 
Automatic 
Opening 
Die-head 


Type “oO” 


Standard Machine 
Tap. Lever 
Handle Type 
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Truing the Wheel We’ve built a wheel truing device into the 


e Si | Matt r Rao ea Grinder ea ae petty 

and effectiveness can’t be beaten. e 
1S a imp e e diamond bridge is attached to a shaft 
mounted on the base of the machine at 
its back. When not in use, it swings back 
out of the way as in the lower illustration. 
When required, it is swung forward and 
down and instantly clamped to the work 
table by a cam. The diamond does its 
dressing upon the back of the wheel so 
that all dust is thrown down rather than 
up into the air. A water connection is 
provided for cooling the diamond and car- 
rying away dust. 


There are many other features in the 
“Hydroil” that combine to make it a most 
profitable machine on a wide range of 
internal grinding. Read about them in 
our new Grinding Machine Catalog No. 
101. Send for it today. 


| Diamond Bridge in Position 


“HYDROIL’ 


INTERNAL 
GRINDING 
MACHINE 


HYDRO” 


& 
a0 


GREENFIELD § TAP AND DIE 
GREENFIELD, asso 
AGENTS—MANNING, MAXWELL & MOORE, INC.—New York, Philadelphia, Pittsburgh, St. Louis, Chi- 


cago, Milwaukee. STRONG, CARLISLE & HAMMOND CO.—Cleveland, Toledo, Detroit. SYRACUSE SUP- 
PLY CO.—Syracuse, Rochester, Buffalo. E. A. KINSEY CO.—Cincinnati, Dayton, Indianapolis. 
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How great is your loss due to poor 
Pipe Threads? 


It is easier and cheaper to make perfect 
pipe threads than it is to make poor ones 
if you have the right tap. 


Hanson Process 
High Speed 
Pipe Taps 


“Hanson Process” Pipe Taps are made either straight or taper type. 


“Hanson Process” Pipe Taps are furnished correct in lead, correct 
in form of thread and correct in design. Lead correct to within .0001" 
per inch. Taps as accurate as finest pipe thread gauges. 


Do you figure the cost of tapped holes or the cost of taps? We 
design taps for the material you are tapping. Let us know what 
work you are doing. 


The Hanson Tap and Gauge Co. 


REPRESENTATIVES 


169 Bartholomew Avenue New 1 V orks: MOV ity delete Meta L. ©. Biglow & Co. 
Philadelphia, Pauw ere whew chee PS CMO Ra D. J. Norkes 
Pittsburgh, Pa. .....: ci carts Oth William K. Stam 
Cleveland, Ohio fis eccine co es see William K. Stunete 
HAR | FORD CONN Cincinnati, Ohl On Sa ciers ootetevovemenets yaar fever ho! Co. 
b) - Dayton: Ohlosiat a cee Seifreat-Woodruff Co. 
Detroit, Mich. .......... English & Miller mony. Co. 
San) Francisoo;, Caliiiyc....ihoscmawtctels alele A. H. Coates Co. 


—— 
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Universal Semi-automatic Thread 


Milling Machine 


18" STILLSON WRENCH JAWS THREADED AT THE RATE OF 
100 PER HOUR, FROM FLOOR TO FLOOR 


This is one of many operations where the advan- 
tage of the “hurry-up” motion is apparent. After the 
thread is milled on one edge the work is instantly 
revolved to the position for threading the opposite 
edge. 


With this design it is possible to use small diameter 
hobs, thereby keeping down cost of cutting tools and 
obtaining a fine finish on the work. 


The Hanson-Whitney Machine Co. 


Hartford, Conn. 


DOMESTIC REPRESENTATIVES:  Seifreat-Woodruff Co., Cincinnati and Dayton, O. English & Miller Ma- 
chinery Co., Detroit, Mich. Wm. K. Stamets, Pittsburgh, Pa, and Cleveland, 0.; D. J. Normoyle, Philadelphia, 
Pa.; L. C. Biglow & Co., Inc., New York City; George McPherson, Syracuse, N. Y. FOREIGN REPRESENTA- 
TIVES: Leo C. Steinle, ‘London, England; R. S. Stokvis & Zonen, Rotterdam, Holland; Aktiebolaget Rylander 
& Asplund, Stockholm, Sweden; Fenwick Freres & Co., Paris, France; Brussels, Belgium; Turin, Italy; Barcelona, 
Spain, Rio de Janeiro, Brazil; Zurich, Switzerland, Andrews & George, Tokyo, Japan. 


LATHES-RADIAL DRILLS 
BECKER MILLING MACHINES 
MILLING CUTTERS 


WORCESTER. MASS. 


677 CAMBRIDGE ST., 
Branch Offices and Agents Throughout the World 
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The Cost of These Parts 
Was Reduced One Third 


So says a prominent manufacturer of Textile Machinery. 
A saving that every manufacturer, small or large, should 
be interested in. 


Cut your costs and you can cut your price—secure more 
business and kill competition. 


This phenomenal saving was done by 


“35 y, 


PRODUCTION LATHES 


The work was cast-iron eccentric shafts for “Comb Boxes.” 
The former cost was 16 cents each. 


The present cost (Reed-Prentice equipment) is 10 cents 
each. 


The fact that while the ends of the shaft (tapering, groov- 
ing, etc.), are completed on the Reed-Prentice, the eccentric 
itself and the flanges are still turned on a fixture on the 
engine lathe gives even greater signifi¢ance to the difference 
in production cost. 


Reed-Prentice Production Lathes lower manufacturing 
costs on all kinds of lathe work. If you are interested in 
increasing profits we can give you interesting data on a wide 
variety of parts produced on these machines. 


TICE (0. 


‘WHITCOMB PLANERS 
SPECIAL MACHINERY 
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500020 
in PRIZES 


for Letters 
about Leather 


Ti sole and belting leather tanners of advertising space, in the principal popular 
America jointly plan to tell the truth periodicals, the tanning industry will make 
about leather to the public. its position plain. 


People, in general, need to know the facts Among other vital facts which affect 
about this basic industry, and ought to everybody, this one in particular shall be 
realize the conditions under which it ex- made evident: 
ists. So the tanners intend that their “Nothing takes the place of leather” 
product, and their policies, shall now be for machinery belting. 
frankly and fully explained. 


You are concerned in having this asser- 


For such a purpose, the principal pro- tion substantiated. You are urged to con- 
ducers of leather have provided funds to _ sider the evidence the tanners will submit. 
carry out a broad publicity campaign, in You.will then be able to give a verdict on 
various forceful, informing ways. Through the proved facts. 


During this August 


over 29,000,000 copies of America’s favorite weekly and monthly magazines 
will publish the details of a Contest, open to anyone, anywhere, offering 


$5000.00 in Cash Prizes for Letters about Leather 


First prize $2,000.00 in cash—one hundred seventeen other cash prizes 


Help somebody you know to win! 


AMERICAN SOLE AND BELTING LEATHER TANNERS 
17 Battery Place, New York City 


Representing a group of independent, competing makers of leather, who buy their raw material in open mar- 
ket against the bidding of all the world; who do business unaided by any subsidy, and with no advantage 
through any tariff; whose hazards are abnormally great, but whose margin of profit is abnormally small. 
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Because of its 

long life and wear- 

ing quality Vulcan 
Special Vanadium Tool 
Steel is used to replace 
Straight Carbon Steel. A 
good example of this is shown in 
the record made by the die referred 
to above. This blanking die was in con- 
tinuous service for more than a year and 
it punched out over 6 2/3 miles of brass. A 
better realization of what this means may be had 


ing Straight Carbon Steel would have made. 


Are your men using Vulcan Special Vanadium Tool Steel ? 


VULCAN CRUCIBLE STEEL COMPANY 


ALIQUIPPA ESTABLISHED 1900 PA., U.S. A. 
MAKERS OF WOLFRAM 
BRANCHES: 
NEW YORK—50 Church St., Room 384 
BOSTON—307 Atlantic Ave. ST. LOUIS—1306 Arcade Bldg. 


CHICAGO—16-18 So. Clinton St. DETROIT—4843 Bellevue Ave. 


if you compare this record with the mediocre show- 
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MELON 


ou We, 


For Accurate Heavy Cuts 


This shows a No. 2 Ryerson-Conradson Universal Milling Machine cutting a 
section of a special herringbone rack for a planer. The teeth are .720” deep 
and are finished to a close degree of accuracy in a single cut. The modern de- 
sign, wide range, extremely accurate construction and operating efficiency of 
this Ryerson-Conradson Miller are characteristic of all our machine tools. 
“Ryerson Machinery” means high grade production tools that meet the best 
standards for modern metal working equipment, in a range that covers the 
needs of practically every class of work. 


We would be glad to send you complete information on any machines which 
are of interest to you. 


JosepH T Ryerson & SON te. 


Established 1842 
Plants: CHICAGO ST. LOUIS CINCINNATI DETROIT BUFFALO NEW YORK 


Branch Offices: Minneapolis Milwaukee Denver Tulsa Houston San Francisco 


RYERSON CHINER’ 


81 
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Announcement 
of the 


Potter & Johnston 
New Model Machine 


6-C AUTOMATIC | 


The Potter & Johnston 6-C Manufacturing Automatic Chucking 
and Turning Machine is the latest development in the P. & J. 
Automatic line and has been designed especially for the Eco- 
nomical Production of Flywheels, Hubs, Electric Motor Parts, 
etc., within its capacity where accuracy and power are required. 


Send for your copy of bulletin No. 57. 


| POTTER & JOHNSTON, Pawtucket, R.L, U.S.A. 


DOMESTIC OFFICES: New York Office—Hudson Terminal Building, 50 Church St. Walter H. Foster, Manager. Detroit Office— 
The Potter & Johnston Agency Co., 535 Bates St. Chicago Office—3057 Eastwood Ave. Leslie J. Orr, Manager. Pacific Coast Of- 
fice—Rosslyn Hotel Los Angeles, Cal. Charles H. Shaw, Manager. _ FOREIGN REPRESENTATIVES: L. J. Colomb, 68 Avenue 
de la Grande Armee, Paris, France. Representative for France, Belgium, Switzerland, Spain and Portugal. Charles Churchill & 
Co., Ltd., London, Birmingham, Manchester and Newcastle-on-Tyne, England, and Glasgow, Scotland, Ercole Vaghi, Corso Porta 
ayeeve: oe Milan, Italy. Rylander & Asplund, Stockholm, Sweden. Yamatake Company, No. 1 Yuracucho, Ichone, Kojimachiku, 
okyo, Japan. 
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Beats Its 
Own Record 


They thought they knew what production 
meant at the Jackson Motor Shaft Com- 
pany, Jackson, Michigan, with 13 Jo-owing 
Lathes (314” model) in constant operation, 
but the installment of these two new 4” 
models showed them that even the best ma- 
chines may advance with the times. 


Cam shafts 24 13/22” long of 314% nickel 
steel come to the first of the two 4” So-owing 
Lathes with the center bearing turned and 
both ends faced and centered. Here they 
are faced between cams and turned on one 
main bearing and one end. Time, 1 minute 
17 seconds floor to floor. The close up shows 
the 19 rear facing and 2 front turning tools. 


The second operation (on the second new 
So-owing) is turning between the cams, one 
main bearing and the opposite end of the 
shaft. Time 1 minute, 45 seconds; close up 
shows the five turning tools. 


Fitchburg Machine Works This performance is better than the best 
estimates for competing machines; incident- 

FITCHBURG, MASS. ally these two new model 4” So-owing Lathes 

are now handling the same amount of work 

REPRESENTATIVES: Detroit and Cleveland District, W. H. that was formerly performed on three old 


Nettle, 236 Richton Ave. Highland Park, Detroit, Mich. Chi- 314” So-owing and two engine lathes. 

cago, Milwaukee and St. Louis District, W. A. McCarrell, 429 = 
Kenwood Boulevard, Milwaukee, Wis. New York State District, 
W. H. Dana, 137 E. Brighton Ave., Syracuse, N. Y. France, 
Italy and Belgium, G. E. Fogarty, 42 Rue le Peletier, Paris 9e, n k Pr Ai ti 
France. Norway, Sweden and Denmark, Aktiebolaget Servus, “SW ction 
Kungsgatan 28, Stockholm, Sweden. British Isles—Buck & The new d9 hd es Ld sd 
Hickman, Ltd., 2 and 4 Whitechapel Road, London E 1, England. up-to-date.’’ Let us give you estimates 
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Linde Engineering Service 


for Linde Users 


Linde users seldom fail to save time and money by availing 
themselves of Linde Engineering Service. — 


Better standards of practice are 
often suggested. New applications 
are pointed out. The vexing prob- 
lem may be a common one which 
Linde has helped to solve many 
times. 

The field work with Linde users 
is carried on through the District 


For your convenience 31 plants and 58 warehouses 


THE LINDE AIR PRODUCTS COMPANY 


Sales Office in that locality, and is 
based upon the vast knowledge of 
the whole Linde organization in the 
uses of oxygen, resulting from many 
years’ experience. The resources of 
the Linde Engineering Staff and 
Research Laboratories are called 
upon when necessary. 


Carbide and Carbon Building, 30 East 42d St., New York City 
The Largest Producer of Oxygen in the World 
District Sales Offices: 


Atlanta Chicago Detroit New Orleans Pittsburgh 
Baltimore Cleveland Kansas City New York San Francisco 
Boston Dallas Los Angeles Philadelphia Seattle 
Buffalo Milwaukee St. Louis 


LINDE OXYGEN 


August, 1923: 
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Note this 


Advantage 


A distinctive feature of this Wetmore Shell Reamer 
is the 4%” projection of the blades over ‘the end 
of the reamer body for chip clearance. This al- 
lows the chips to fall off ahead of the reamer body 


| An oth er > Ind prevent? chips Hom tzaing wp aang euteg 
WETMORE REAMER 
that Cuts Production Costs 


Here is the famous Wetmore Expanding Shell Reamer, the reamer that helped so many 


econ men turn out more work at less cost—and in less time—during the rush periods 
) 22. 


Now, again—this is one of the most popular of the Wetmore line. It is turning out job 
after job that other reamers have fallen down on. More than one user has told us that this 
Wetmore Shell Reamer has done work which they thought would stump any reamer. 


That’s why we say: The Wetmore Expanding Shell Reamer is guaranteed, absolutely, to 
lower your production costs. It does quicker work 
—the reamer stands up longer—blade replacement 
costs are cut. 


This Wetmore Shell Reamer is adaptable for either 
line or pilot reaming. Fits all standard bars and 
shell reamer arbors. Body, lock nut and cone nut 
are finest heat-treated alloy steel. Has .087” expan- 
sion. Made in these sizes: 114” to 3”, 6 blades; 
Be G7 to 5”,.8 blades: 5312162 to16% 10: blades 
Made also with straight hole, if desired. Left-hand 


WETMORE 1 saue : 
a are staggered to eliminat a ng. 

Pe rieccm ent: Blades blades are stagg to eliminate chattering 
The method of holding the blades Send for FREE Catalog. 
es ee aes epee pager 
eliminates unnecessar ex . . . 
Parts. This saves time and sim- Write for Wetmore Catalog, showing full line of 
plifies the replacement and ad- . 
ee inent “att binde®: standard, heavy duty, shell, small machine and cyl- 
Begg editor working veris inder reamers. Also arbors and replacement blades. 
Seer ris ated east | Os Sent free, postpaid—no obligation to you. 


steel, ground to thickness, length 
and on seat. Tested for hard- 


ie nd Tommie 1 ete WETMORE REAMER 
ing, give type and size of reamer 
and whether reamer is to be used 


on steel, cast iron or bronze. MILWAUKEE, WISCONSIN 


iat Ga 7 ES ere) ape OR OE AV e oer 
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TRADE MARK REG. IN Us. PATENT OFFICE 


THE WORLD'S 
STANDARD 


INSEPARABLE 


IF YOU SAY “ARMSTRONG” TO A MACHINIST 
HE WILL THINK, TOOL HOLDER 


Thirty years of honorable association have made the words almost inseparable in 
his mind to which they also suggest Convenience, Economy and Efficiency. This 
also explains why Dealers find that among their customers 90% of the demand is 


for ARMSTRONG TOOL HOLDERS. 
ARMSTRONG TOOL HOLDERS 
rleaap Poe Steel 
SAVE t= 
Grinding Wheels 
INCREASE PRODUCTION 
SPECIFY ARMSTRONG when ordering AND GET THE BEST 


Write for free catalog. 
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HIS NEW MODEL 5” Ajax Upsetter 
AJ AX at the Joliet Railway Supply Company, 
Chicago, Il., has materially lowered 


the cost of these steel straps for Huntoon 


TALLATIONS.  :..:.: 
IN S The piece was formerly bought from a con- 


tract shop at a price which allowed for the 
laborious operation of drawing it down 


Lower ( osts from 114” x 12” stock under the hammer. 
Now it is produced “at home” on the 5” 
Ajax by upsetting the ends of 34” x 10” 

stock. 


The size of the ends necessitates a prelimi- 
nary stock gathering and a finishing opera- 
tion. The great vertical die space of the 
5” Ajax. accommodates. both these ‘opera- 
tions in a two high die so that an end can 
be completed at one heat and one handling, 
eliminating the second die and tool set-up, 
and the additional heating and handling 
which the ordinary forging machine would 
require. 


Let us show you how the installation of an 
Ajax would lower your costs. 


The Ajax 
Manufacturing 
Company 


621 Marquette Bldg. 
CHICAGO, ILL. 


1369 Hudson Terminal 
NEW YORK CITY 


CLEVELAND, OHIO 


MACHINERY 


The standard Anderson Dial Feed Tap- 
ping Machine is semi-automatic, that is, 
an operator is required to load and unload 
the work. It is a remarkably efficient ma- 
chine, run at a _ predetermined speed, 
which will maintain its output hour after 
hour. It handles a considerable range 
of work, with one, two or three holes, and 
all three taps can be of different lead if 
required. 


Let us tell you all about Anderson 
machines; send samples for estimates. 


An Attachment that 
Makes the Anderson 


Tapper Fully Automatic 


A full automatic can be made of the 
Anderson Dial Feed Tapping Ma- 
chine by combining with it a hopper 
feeding attachment as shown. This 
particular machine was developed 
for tapping battery thumb nuts; but 
the automatic feed can be arranged 


for other similar classes of work. 


The hopper has a chute with three 
raceways; the machine has three 
tapping spindles; the feeding dial, 
with 54 openings, is indexed by an 
18 tooth ratchet; one movement: of 


the dial, therefore, puts three nuts’ 


under the three spindles; a positive 
ejector removes the completed work. 


The machine is timed to run 40 
strokes per minute giving a theoret- 
ical production of 120 pieces per 
minute, 7200 per hour. On actual 
production three of these machines, 
running on a 20 hour schedule, tap 
375,000 to 421,000 pieces per day. 


THE ANDERSON DIE MACHINE COMPANY 
BRIDGEPORT, CONN. 


August, 1923 


J 


August, 1923 


MACHINERY 


97 


Write for our booklet 
“Modern Metal Cleaning” 


% 


men gpecisensecers tare won 
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How much work will a 
pound of cleaning material do? 


10 Ibs. of Oakite materials ing, you are doubtless just as in- 
cleans 480 auto fenders and other terested as the foreman and su- 
large sheet steel parts in one of perintendent of this plant were to 

- the best known auto factories. get the most work you can out 

The job calls for the removal of of each pound of cleaner you use. 
oil and grease before japanning. It is likely that out of our exper- 
It must be done right, to pass in- ience in serving more than 14,000 
spection and avoid rejects. A plants in 52 different industrial 
10-minute immersion of these classifications, we can offer you 
pieces in a thousand gallon tank some valuable suggestions about 
does the work so well that not a cleaning methods, equipment or 
single piece has been turned down materials that will considerably 
on account of poor cleaning since reduce your cleaning costs. 
they started using Oakite. When two practical men get to- 

Oakite materials cost them gether, each backed by his own 
slightly less than | cent for every special experience and _ knowl- 
3 parts perfectly cleaned. That's edge, ways and means for im- 
economy! proving methods are bound to 

Your own cleaning work may be uncovered. One of our clean- 
be quite different. It probably is. ing specialists will be glad to co- 
But no matter what kind of a operate with you. Write us when 
metal product you may be mak- you would like to have him call. 


There are 70 Oakite Service Men, cleaning specialists, located at: Allentown, Pa.; Baltimore, 
Boston, Bridgeport, *Brooklyn, Camden, Cedar Rapids, *Chicago, *Cincinnati, *Cleveland, 
*Dallas, Dayton, *Denver, *Des Moines, *Detroit, Erie, Evansville, Ind.; Grand Rapids, Green- 
ville, N. C.; Harrisburg, Hartford, *Indianapolis, *Kansas City, Lansing, *Los Angeles, Louis- 
ville, *Milwaukee, *Minneapolis, *Montreal, Newark, New Haven, *New York, *Oakland, 
Philadelphia, Pittsburgh, Portland, Me.; Poughkeepsie, *Providence, Reading, Rochester, Rock- 
ford, *Rock Island, *San Francisco, Schenectady, *Seattle, *St. Louis, Toledo, *Toronto, Utica, 
Waterloo, Williamsport, Pa.; Worcester. 


*Stocks of Oakite materials are carried in these cities. 


Oakley Chemical Co. General Offices:26 Thames St..NewYork, N.Y. 


OPASKSIGIVES 


Industrial Cleaning Materials 
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It Will Pay to Fit your Turret Lathes with 
GISHOLT BORING BARS 


Gisholt Boring Bars can be de- 
pended on to keep up their end of 
the work. Ample chip clearance 
eliminates all danger of cutters 
breaking from clogging chips; un- 
usual rigidity is secured by locat- 
ing the slot and pin so the cutter 
leads the largest diameter of the 
bar itself. Bars are machined in 
jigs and cutters are interchange- 
able, so no time is lost fitting new 
cutters when occasion requires. 


Cutters are made solid or adjust- 
able. Oil tubes deliver coolant to 
the cutters. Bars for holes from 1 
inch to 9% inches. 


Send for descriptive circular 


GISHOLT MACHINE COMPANY 


Solid-Adjustable Boring Bars with 
Reamers i Adjustable Cutters 9 South: Baldwin Street MADISON, WISCONSIN 
} Eastern Dees sf Re cover Wee 
7 R ES 1 
Air Chucks Tool Holders kr a eee 


Methods of 
Forming and 
Machines 


Patented 
Profitable production tools that insure a big output of uniformly clean, true cen- 
ter holes at low cost. Radial relief cutting edges ground after hardening retain 
their cutting qualities for long periods; deep cut spiral chip chutes that cannot 
. clog eliminate tool breakage from this cause. 


Accurate center holes insure accurate diameters, reduce wear on the machines, save time 
in machining and eliminate burned centers—to insure satisfaction use Cogsdrill Centre- 
Drills. 


Catalog 2 Gives Further Details 


COGSDILL MFG. CO., Detroit, Michigan 


Originators of the Ground Radial Relief Centre-Drill 
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Ltmade this 


Alemite Lubricant is made 
specially for high pressure 
lubrication. It is pure sol- 
idified oil. Ordinary greases 
or oil can be used with the 
Alemite System, but we 
know of none that quite 
equals this special formula. 
Sold in 100, 200,and 400 
pound drums. Also in, 5,1, 
and % pound containers for 
the hand gun. 


The American Bridge Company built this railroad bridge across the River 
Rouge at Detroit. Upon completion the lift operation was jerky and irregular. 
It knocked badly because the erecting engineers were unable to force lubricant 
over the entire surface of the lift bearings. 


So they decided to try Alemite. 


Alemite fittings were installed. And the Alemite high pressure system forced 
lubricant to all the vital bearing surfaces at once. There was a marked im- 
provement immediately—and E. E. Smith, Foreman of Erection, writes: 


“A continued application of your (Alemite) lubricant resulted in a continued 
improvement until the operation was all that could be desired. 


“‘You may rest assured we will recommend your lubricating system when 
the opportunity presents itself.” 


For every type of machine from railroad lift bridges to high speed machine 
tools Alemite lubrication is daily demonstrating its superiority. Our engineers 
will be pleased to show you how it can be applied to any industrial lubricating 


wate L Nill ily 


High pressure lubricating system 


A Bassick-Alemite Product 


THE BASSICK MANUFACTURING CO. 
2664 North Crawford Avenue, Chicago, Illinois 
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Consolidated Machine Tool 


Corporation of America— 


Once oracles would have been consulted. 
Now you ask the man who owns one— 
the Newton Machine Tool Division of the 
Consolidated, for example. 


This company builds and guarantees to 
the limit Cold Saw Cutting-off Machines 


V ry that drive saws up to 84 inches in diam- 
E € eter through solid metal 24 inches thick. 


NEWTON COLD SAW Pump equipment, for what woul 


to both saw and work without abundant 
is Furnished with a 


and dependable coolant! 


Trahern Coolant Pumps are designed for 


use on metal working machinery of all 
REG-TRapE MARK : i 
kinds; 


will supply cutting tools with 
water, oil or compound—in a slow drip 
or propelled with force to reach the deep- 
est cuts and bores—but always free from 
pulsation. 
REG.U-S. PAT. OF 


Two types, one-way or reversible. Will 
operate against 100 pounds pressure; run 


at low speed; deliver 1614 gallons per 
minute; do not lose their prime. 


Ask for bulletin 44. 


LEADER-TRAHERN COMPANY 


Plants: DECATUR and ROCKFORD, ILL. 


NEW YORK CITY SEATTLE, WASH. CHICAGO 
21 East 40th Street 311 L. C. Smith Building 327 S. LaSalle Street 
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The Largest and Most Awkward Pieces to 
Thread are Easy for the 


PLANETARY 


The Work, Chuck, or Head 


does not move. 


Oil Well Supplies, 
Pipe Flanges, 
Pipe Fittings and 
Similar Work 
Threaded 


6"—3 minutes, floor to floor 
8"—4 minutes, floor to floor 


10"—5 minutes, floor to floor 
12"—6 minutes, floor to floor 


A thread milling machine with the basic principles of the perfect machine 
tool; No sliding ways or gibs of any kind. Smooth, clean cut threads. 


Strong, Heavy and Rigid Enough to Continually Hold to the Closest Tolerances. 
What Kind of Threading Interests You? 


_ THE HALL PLANETARY THREAD 
MILLING MACHINE COMPANY, Incorporated 
Bridesburg, Philadelphia, Penna., U. S. A. 


AGENTS :—San Francisco, Eccles & Smith Co. Detroit, J. C. Austerberry. Cleveland, The Cleveland 
Duplex Mchy. Co., Ine. 
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THE WELLS CORPORATION 


Greenfield, Mass., U. S. A. 


A NEW ERA IN PRODUCTION TAPPING 


with the 


Spiral Flute 


Tap 


Patented March 6, 1923 


DRAWS OUT 
—<—_——| CHIPS LIKE 


A DRILL THREE POINTS OF 


CLEARANCE 
A—Rake angle of spiral 
B—Rake angle of hook 
in flute 
C—Clearance of eccen- 
tric relief 


‘The Tap 
with the 
Drill Flute’’ 


POSITIVE RAKE 
whic 
“‘Shears”’ 


DOUBLE CHAMFER 
1 Ground eccentric relief 

2 Extra chamfer which distributes 
heaviest cutting strain over several 
teeth 


EASY STARTING 
Catches thread 
instantly—no 
“reaming” 


EASY STARTING—LONG LIFE—LESS POWER—NO BACKING OUT 
IDEAL FOR “BLIND” HOLES 


Send for our Catalog No. 1— See Pages 2]-24—Also Other New Tools 


THE WELLS CORPORATION 


Greenfield, Mass., U. S. A. ween 
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x i» L 
DIVINE POLISHING SERVICE 


$s pact re 


ve ia [ li (: ‘ =p f = 


Making a 
Decoration 
out of a Utility 


Nickel finish gives style to automobile bumpers, gives 
them greater sales value. It costs a little extra to 
polish the bars and nickel them—but it is worth it. 
Lyons Bumpers are finished this way. Divine Polish- . 
ing Service assisted in planning the methods used; 
Divine Polishing Wheels do the actual work. The op- 
erations are grind, polish, plate and buff. On the pol- 
ishing operation an operator will finish 200 to 225 | 
Maan er, G2. A errectly planned and equipped 


in production, economy, efficiency 
and. profit. Let us show you. 


ENGINEERING DEPARTMENT 


DIVINE BROTHERS COMPANY 
Utica, New York, U. S. A. 


' 
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Just What Automobile and Tool — |i_ , She 
Builders Have Always Needed (i tame, _20-Inch 


Second operation jobs on odd-shaped parts furnish an ever ROCKFORD 
present problem, often entailing expensive fixtures and tool en cba Box Column 
changes. Drilling 
This recent adaptation of a well established machine solves a oo Machine > 
host of these difficulties; provides for the performance of 
three successive operations with a common center in any odd- 
shaped parts within its capacity—fast, accurately and eco- 
nomically. 

A rotary station indexing table, equipped with four two-jaw 
chucks provided with special work-holding jaws, solves the 
feeding and fixture problem; and a three-spindle auxiliary 
head, carried on the table ways, but driven and fed by the _ 
spindle, permits three tooling operations to be performed @s 
simultaneously and leaves one position open for loading. : 
Indexing is the only idld time and every index means a fin- 
ished part. 

Output? Excellent! The accompanying yoke and 

flange members, for example, are rough drilled, 

taper reamed, faced and finish taper reamed at the 

rate of 250 pieces per 10-hour day. 


ee anette Co 


*-ROCKFORD: 


Let us tell you Neipeatahe Anat more about it. 


Like all our other products 


hey 


TAPPING ATTACHMENTS 


give the best of satisfaction 


Profitable equip- 
ment for shops 
specializing in 
big work. Have 
wide range, plen- 
ty of power and 
every operating 
convenience for 
big production on 


Six sizes to 
give maximum 
results from 


0 to 13/16” 


in cast, iron. 


Our Bulletin 
C.B. 2 tells all 
about the High 
Speed and the 
General Purpose 
Attachments. 


wide variety of 
work. 


Five sizes from 
114”. to 314 2.0m. 


solid. steel. 


Ask for the cata- 
log which de- 
scribes them 
fully. 


Let us help you solve your 
tapping problems 


The Minster Machine Co. 


The Avey Drilling Machine Company MINSTER 


CINCINNATI, OHIO 


OHIO, U.S. A. 


August, 1923 MACHINERY 105 

aaah | 

drilled with speed and utmost 
accuracy when you have— 


HARRINGTO 
Multiple Spindle Drills 


made by 


Edwin Harrington, Son & Co., Inc. 
Philadelphia, Pa. 


An Unusual Machine 
for Unusual Work 


In an experimental shop, the Knight Mill- 
ing and Drilling Machine is more than 
ordinarily useful—its tilting table makes 
it the equivalent of several machines. 


In the manufacturing department the 
Knight more than holds its own. You 
could not find a better machine for rapid 
and accurate production of duplicate parts 
—for milling and drilling at angles. 


The illustration shows one of the four “Knights” 
at the Davis-Bournonville Company plant, Jersey 
City, N. J. This one is finishing slots 3/16” wide, 
in a cast-iron gear guard while micrometers on 
slide and table locate the cutter and determine 
the length of slot. All four machines in this plant 
handle a great variety of unusual work and are 
greatly appreciated. 


Write for Knight details 


W. B. Knight Machinery Co. 


3920 W. Pine St. St. Louis, Mo., U.S. A. 


FOREIGN AGENTS—The Coats Machine Tool Co., Ltd., 
London, Eng.; Yamatake Company, Tokyo, Japan; Allied 
Machinery Co. of America, France, Spain, Portugal, Italy, 
Switzerland, Begium. 


q 
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Could You Equal These Drilling Records? 


Piece ; Size Depth 
R k 
Number ae of Hole of Hole 
1 One hole 
2 Six holes to center of head... 
3 One hole at a time 
4 One hole at a time 


Material 


On the Detroit 5-Spindle Semi- 
Automatic Drilling Machine, all 
five drills are fed to the work 
and returned in an_ uninter- 
rupted sequence of movements. 


The operator is merely required 
to load and unload the fixtures; 
and their quick acting mechan- 
ism enables him to set up work 


“x for all five spindles. 
It’s eliminating the non-produc- 


tive time that counts. 


RESULTS LIKE THESE vi 
ay we quote on your blueprints 


would only, be possible on a ma- or samples? 
chine that ‘operates continuously 

with no non-productive time to be 

charged against the job. 


We also build the Detroit Continuous Produc- 
tion Centerless Grinder. 6525 St.Antoine St. 


EDLUND 


bai Ball Bearing, Sensitive, High 
Speed, Drilling Machines 


Ten ball bearings per spindle; 

speed changes made from nat- 

ural working position, without 

stopping machine; straight, 

endless belt drive; belt shifted 

by rack and pinion and from 

either side; spindle carefully oe 

balanced and counterbalanced ; 

adjustable depth screw; splash 

system of lubrication; provis- : 

ion for taking up all slack and iB, one to 
2B, oneto qual Sea ae wear; pump, tank and fittings Three speeds. 
Four speeds. “7 Ty aa if desired. 


Builders ar Portable Bench Hack 
Saws and Semi-Automatic Drilling 
Machines for all renee 


Edlund Machinery Company, Inc. 


CORTLAND ae NEW YORK 


4 
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In Morris Radials You Get 


Power and Convenience 


pk Bee Radial the head is heavily constructed, correctly balanced and travels freely on 
: ee os road ways by means of a rack and pinion—controlled through reduction gears 
y a handwheel within easy reach at its highest position—and is locked by two screws 
clamped simultaneously by one handle. . 


Spindle gears are helical—providing more than one t 

ooth in mesh at the same time—and 1 
the back gears and back gear clutches are of chrome nickel steel, important features in ae 
ing the smooth, quiet, powerful force for which these machines are famous. 


The “Morris” head has other advantages and the column, arm, b : 

, arm, base and speed box have still 
more—equally interesting, equally important and fully described in ne circulars which 
show the whole line of 2, 214, 3, 314, 4 and 414 foot machines. 


THE MORRIS MACHINE 
TOOL COMPANY 


Cincinnati Ohio, U. S. A. 


REPRESENTATIVES: 


Niles-Bement-Pond Company, 
111 Broadway, New York 
City, N. Y., Boston, Mass., 
Chicago, Ill., Detroit, Mich., 
Philadelphia, Pa., Pittsburgh, 
Pa.,. Plainfield, ‘: 

Louis, Mo. Niles Tool Works 
Co., Cleveland, O., Hamilton, 
O. Pratt & Whitney Com- 
pany, 16 Fremont '‘St., |San 
Francisco, Cal., Birmingham, 
Ala., Cincinnati, O. The John 
Bertram & Sons Co., 1002 C. 
P. R. Building, Toronto, On- 
tario, Montreal, Quebec, Dun- 
das, Ontario, Winnipeg, Man- 
itoba. The Selson Engineer- 
ing Co., Ltd., London, Eng- 
land, and Turin, Italy. Messrs. 
Glaenzer & Perreaud, Paris, 
France. Henri Benedictus, 
Brussels, Belgium. A-B Sigfr. 
Anderson & Co., Malmo, Swe- 
den and Christiania, Norway. 


Pith 


te 


THE MGARIS MACHINE TOOL CO, 
CINCINNATI O.UBA 
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The “Procunier”’ 


How the 
Fosdick 


A New Bench Tapping Machine 
Designed by Tapping Experts 

A ee pee Fosdick Radial Drill- The “Procunier” reputation for efficient tap holding 
Ing Machines needed an Upright Drill devices and tapping attachments makes this new 
—but they were so solidly “sold” on machine worth noticing. It is built for service. 
- . . ° All bearings are of bronze. Simple in construc- 
Fosdick quality that it had to be a tion and having the new and improved driving 
Fosdick machine. and reversing mechanism. The “DOUBLE-JAW” 
chuck, plus the Safety Friction, which slips the 

So we brought out the Fosdick Upright. instant the tap hits bottom, eliminates tap break- 


age. 

Later, other manufacturers called for if Comat any tonnine ee 
further variations of the Fosdick the details of this new machine. 
models—and we designed the Fosdick 


Ball Bearing Sensitive Drill. WILLIAM L. PROCUNIER 


The several sizes in which each style 18 So. Clinton Street CHICAGO, ILL. 
drill is built make the Fosdick family 

large—but each unit in ie mae My = 
bodies the Fosdick standard of excel- : 

lence and represents developments far The Mueller Radial 
in advance of general practice. Reduces Drilling Costs 


Radial Sizes—2’ to 6’; High Speed Sen- Because its unique one-piece column 
sitive, 3’ 314’, 4’; Balanced jarm, 4’, construction and extra long arm- 
Fl? bearing provide more than ordinary 
9 Ae power and rigidity; and the con- 
Upright Drills—21” to 30” swing. venient centralization of all controls 
; seats within reach of working position 

Ball Bearing—Superspeed Sensitive, saves time and effort. 


1 to 8 spindles, 18” to 24” swing. — calender 
The Mueller Machine Tool Co. 


° ; RADIAL DRILLS AND LATHES 
Send for our CINCINNATI Established 1902 OHIO, U.S.A. 


catalog. 


One Set-Up, Then 
Uninterrupted Operation 


(PED Boring, Drilling & Milling Machines 
Give Maximum Production—Accuracy 


PAWLING & HARNISCHFEGER CO. 
MILWAUKEE, WIS. | 


oe ‘“‘Minute-Savers”’ 
THE FOSDICK MACHINE ere ie fier: 
- TOOL COMPANY : 


Principal Adopt Hoefer pes drilling methods without 


CINCINNATI, OHIO, U. S. A. Cities delay. Gata 


THE Spor hg rel Co., Freeport, ill. 


bi 
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For Fast Production, Use Our 


SELF-OILING ALL GEARED 
BOX COLUMN GANG 


Sipp Sensitive Drill Presses 


Stop Waste—Bring Prices Down 


Each unit of time, power 
or material lost adds to 
the cost of the finished 
job. 

In Sipp Drill Presses 
waste motion, time and 
power are eliminated. 


Speed changes are made 
in two_ seconds, belt 
changes in ten; direct 
drive, smooth, even and 
without power waste; 
sufficient weight, careful 
balance and am- 
ple power insure 
accuracy— 
eliminate loss of 
material—even 
at highest speeds. 


| Sa ‘its 


TRADE A mank 


Mechanically perfect. Wonderful productive capacity. All gears and 
their bearings fully enclosed, and automatically and continuously oiled. 
Each spindle hag eight geared speeds and eight-geared feeds, all inde- 
pendent and all under instant control of operator from front of ma- 
chine, No slipping, troublesome, time-wasting, expensive cone belts, 
Every movement positive and result producing. The 20” machine 
here shown drives %4” to 1%” high-speed drills to their working ca- 
pacity. In actual use has multiplied vee over 1400: per cent! It 
pays to use the ALL GEARED SELF-OILER. 


Write for Catolog ‘*M’’ 


BARNES DRILL CO., Inc., 1907 
814 Chestnut St., Rockford, Jll., U. S.A. 


Agents for Great Britain: Burton, Griffiths & (o., Ltd, London, 
&. C. Belgium: G. . Limbourg Freres, Brussels, France: R. S. 
Stokvis & Fils, is, Japan: Roku -Roku Shoten, Tokyo. Italy: 
Alfred Herbert, Ltd., Milan. Spain and Portugal: American Machinery 
Corporation, Ss. A: iOS Madrid. Sindicato de Maquinaria Americana, 
Bilbao. New South Wales: R., L. Scrutton & Co., Sydney. 


Get the details 


THE SIPP MACHINE CO. 


PATERSON, N. J. 


Sibley Drilling Machines 


Built for Long Service 
a. 


Machines, invis- 
ible to the naked 
eye but an im- 
portant feature 
nevertheless, is 
their capacity 

for long, satis- 
factory service. 


Francis Reed Co. 


Sensitive 
Drilling Machines 


Send for catalogue These 24” to 28” 
Heavy Pattern 
Stationary Head 
Drills have it— 
likewise unusual- 
ly wide range of 
speeds and feeds, 
extra long head 
and arm bearings, 
firm table support, 
balanced spindle, 
enclosed gears, 


The Lindgren 20" High wide pulleys, 
Speed All Geared Drill |} other types, 


16” to 30”. 


43 Hammond St., Worcester, Mass. 


A powerful machine with 
back gear, also tapping at- Write for 
tachment which can be oper- Details 

ated either by hand or foot. 
Self-oiled with new lubrica- 


tion features, no leakage of ° ° i oa . 
oil. Positive gear feed. Ten Sibley Machine Co. ‘ 
speeds with back gear, five 8 TUTT STREET, 


without. SOUTH BEND. IND., U.S. A. 


FUSRUU ERATURE maga E TU 


Write for descriptive Circular 


Mechanics Tool Company 
ROCKFORD ILLINOIS, U.S.A. 


- 
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Satisfactory Keyseating! 
What Does It Mean to You? 


““GIANT”? Keyseaters maintain high ef- 
ficiency in constant operation over long 
periods, without repairs. 


The simplicity of these machines and their 
operating principle enables them to accu- 
rately cut straight or taper keyways on 
work of all sizes. 


Table and column are cast in one piece to 
insure rigidity; the work set up on the post 
supports itself by its hub; the same post 
forms a guide for the tool bar supporting it 
through its entire length and preventing 
spring. The stroke can be set to any length 
ands easily changed for single operation 
wor 


A serviceable, profitable machine made 
in 8 sizes. Let us tell you more about it. 


MITTS & MERRILL 


843 Water Street Saginaw, Mich. 


FOREIGN AGENTS: Burton, Griffiths & Co., London, Eng- 
land. Aux Forges de Vulcain, Lyons and Paris, France. 
V. Lowener, Christiania, Norway and Stockholm, Sweden. 


Portable Power Keyway Cutter 


For Heavy Drill 
or Ca Yl Ing EST portable ma- 
chine made for 
Ample power and sturdy construction make cutting keyways in 
Western Radial Drills particularly efficient in ¢ shafts. Clamps fo 
heavy drilling operations shaft}and | soa 
a 27 OP : nearest light socket. 
a - _ Cuts accurate key- 
Study the Low hay 7? \& ways quickly of any 
Hung Drive. It . Ime standard size and 
holds the secret mt f length—at very low 
of Western Radial ’ @ cost. We also furnish 
efficiency. : hand- operated ma- 

‘ : chines. 


Write today for 
Literature and Prices. 


THE BUCHER-SMITH CO., East Liverpool, Ohio 


SPECIAL MACHINERY BUILT TO BLUEPRINTS 


CUT KEYSEATS ANYWHERE 
- DRIVE 


teal Quickly —Accurately—-Economically 


LOWER END Send for Burr Portable Shaft Keyseater saves the time and trouble of 
Sree details of setting up or moving machines; works accurately in any 
eh: position; mills keyseats 12” long with one setting in shafts 

ts to 5” diameter. Hand or motor drive. Write for particulars. 


JOHN T. BURR & SON, a2,5EXt AY 


“‘When you buy the Burr you buy the best’’ 


machine. 


LAPOINTE KNOWS! 


Broaching efficiency means profitable production. Put your broach- 
ing problems up to men who know. 


Send for a catalog of Lapointe Broaching Machines and Broaches. 


WESTERN MACHINE TOOL WORKS The Lapointe Machine Tool Company 


HOLLAND, MICH., U. S. A. HUDSON, MASS., U.S.A.” 
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Tight rivets that will 
not work loose; loose 
rivets that do not bind. 
For “Rivets that hold” 
get details of Grant 
Riveting Machines. 


1200 Rivets per Hour! 


There are three rivets in each bar, nine bars in each adding ma- 
chine made by this company. So the-operator completes the bars 
for an average of 4414 machines in an hour—every hour. 


The result is accurate, the finish excellent. Good production, 
low operating costs, practically no repairs, make Grant Riveters 
extremely profitable. Made in sizes to handle all classes of 
work and for spinning tight or loose rivets. 


ae cae ere 


o- 


GRANT MANUFACTURING & MACHINE CO. 


N. W. Station, Bridgeport, Conn. 


. 
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Automatic Buffing Machines 


So 
Say. 


Better Production, More 
Pay, Greater Profits 


There’s a double story to the installation of Automatic Buffing 
Machines by the Illinois Pure Aluminum Company, Lemont, Ill.— 
an interesting story of modern methods and profitable results. 


Three years ago a new factory manager dug out and set up a pair 
of old style Automatic Buffing Machines (unused because of preju- 
dice) and immediately jumped the production of their 15” Kettle 
from 275 to 1000 in 10 hours, one operator. The installation of a 
dozen “Automatics’’ which followed not only jumped production 
on all work but put it on a stable basis. 


About a year ago when added equipment was needed some new 
Type H Machines were tried out. Production was increased 
again, from 10% by the single spindle machine to 25% by the double 
spindle type. The operators of the old style machines (on) piece 
work) kicked strenuously—they all wanted new machines. 


The result—with a progressive manager—was obvious. All the 
old type Automatic Buffing Machines were sold and Type H Ma- 
chines were installed throughout. There are now 36 in operation 
with space reserved for more to come. The last order was for a 
car load; 22; machines in one shipment. If you polish any work 
that may be chucked—investigate these machines. They are sim- 
ple, practical and easily operated—and the investment is not so 
high as the increased profits would seem to indicate. 


THE AUTOMATIC BUFFING MACHINE COMPANY 


BUFFALO, N. Y., U.S. A. 


he 4 
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_ Excellent Output 
at Both Ends 
of this 


BESLY DISC GRINDER 


The Webster Electric Company, of Racine, Wisconsin, has placed: several re- 
orders for Besly No. 10 Double End Grinders during the past six years. 


At the left, cast iron push fingers are being ground on both sides to 14” thick. 
They are held in one of the simple fixtures characteristic of Besly produc- 
tion. Production averages 290 pieces per hour. 


The operator at the right is grinding die oscillator frames on both sides. These 
pieces have a 2” hole through them and are located on a stub arbor against a 
stop. About .004” to .005” of stock is removed from both sides at the rate 
of 200 pieces per hour. 


Besly Grinders are eco- Let us mail to you our 
nomical and durable, fast BESLY catalog describing the 


and accurate. CHICAGO whole line. 


CHARLES H. BESLY & COMPANY 


120-B. No. Clinton St., Chicago, Illinois 


7 
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| Carborundum 


and Aloxite Segmental Wheels 


Mark a Progressive Step in Face Grinding Practice 


NAGS of the jobs of surface grinding on machines such as the Diamond Heavy- 
Duty Face Grinder are now being done with Carborundum or Aloxite 
Segmental Wheels, made up of abrasive segments or blocks. 

These segmental wheels are particularly effective on big work where compara- 
tively large amounts of stock are to be removed and where production is an all- 
important factor. The blocks have a shear-cutting action and a more definite clear- 
ance than is provided by the solid wheel, therefore they cut fast, clean and cool. 

Then, too, there is the economy of their long life to consider. Segmental 
wheels can be made in 30-, 36-, 54- and 66-inch diameters—the blocks in all 
standard grits and grades to meet many classes of work. 

The illustration shows a 66-inch segmental wheel on a Diamond machine. It 
is the biggest wheel of its kind ever made and it is used at the U. S. Radiator 
Corporation Detroit plant for grinding heating boiler sections. ; 

The sections are approximately 51% feet wide and 4% feet high. The operation 
consists of grinding the bearing surfaces of the sections so as to insure a tight 
joint. From 6 to 38 inch of stock is removed depending upon the condition of 
the casting. Four passes across the wheel and the casting is ground clean and true 
and it takes two minutes to grind one side. 


The Carborundum Sales Engineering Department would be glad to give you 
every possible help in increasing your grinding production and promoting 
grinding economy by the segmental wheel method 


THE CARBORUNDUM COMPANY, N1AGARA FALLS,N. Y., U.S. A. 


New York, Chicago, Boston, Philadelphia, Cleveland, Detroit, Cincinnati, Pittsburgh, Grand Rapids, Milwaukee 
The Carborundum Company, Limited, Niagara Falls, Ont. 


Ns 
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Real Production Tools— 


that’s one reason why 


GARDNER DISC GRIN DERS 


upon adaptable flat surfaces, will effect great 
economies over other methods of finishing. 


2 More Reasons Are: 


|. These machines are relatively inexpensive in 
initial cost. 


2. They’re extremely eco-. 
nomical to operate, because 
of our heavy-type G. [. A. 
Disc, which cuts disc expense 
to the minimum. 


Find Out What GARDNER: 
GRINDING Can Do On YOUR 
Flat Surfaces! 


Gardner Machine Company 


414 East Gardner St., Beloit, Wisc., U. S. A. 


Write for Oar Operation Folder 
giving bona-fide production data! 


For Accurate Bore Grinding 


The efficiency of the unique de- 
sign of the Taylor & Fenn Bore 
Grinder is shown in the ex- 
cellent results it gets. 


The wheel spindle head and 
intermediate ‘pulley supports 
are integral, firmly screwed 
to the base and without mov- 
able parts. The substantially 
built work-head and_ table 
move on a large V and lubri- 
cated flat ways protected from 
water and grit. Design and 
construction insure rigidity 

- and permit high speeds on 
heavy grinding. 


Massive, compact and self- 
contained the Taylor & Fenn 
Bore Grinder grinds round, 
straight holes to 8” diameter, Let us send you details 
8” deep at minimum cost. 


THE TAYLOR & FENN COMPANY, Hartford, Conn., U.S.A. 
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There’s = erate 

grain and style for Y), 

every machine, each My, 
elass of work. Grinding Mi 
Wheel experts are ready to help 

you in the selection, and advise you 

in the use of the wheel you buy. Our 
carefully developed recording system 
guarantees perfect duplication whenever 
you reorder. 
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WHEELS 


My, 


] 


My 
Wy, 
Witprr.. . My 


Vitrified users (aaa 
are regular cus- 
tomers. Send for 
a catalog of 
Vitrified Wheels. 


My A 
yp 


VITRIFIED WHEEL COMPANY, Westfield, Mass., U.S.A. 


“Riverr Quauity” “Rivett Quatity” “Rivetr Quatity” “Rivett Quacity” “Rivetrr QuaLity”’ 


“Rivettr QuaALity’’ *Rivetr Qua.Lity’’ 


“Rivett QuaLity’”’ 


Specify The Rivett No. 106 Internal for tool-room 


TOOL-ROOM 
INTERNAL GRINDER 


Time can be saved in the TOOL-ROOM 
as well as in the production depart- 
ments. Selection of the proper ma- 
chine is important. 


An Internal Grinder for TOOL-ROOM 
use must be: 

Quickly set up for the difficult job. Big 
enough for the larger work. Refined enough 


for the smaller work. Adaptable to the unusual. 
Rugged enough to last. 


The Rivett No. 106 is all this. 


Dealers in all the principal cities. Write 
to them or direct to us. 


Rivett Lathe and Grinder Corporation 


Brighton District of Boston, Mass., U.S. A. 


sALITVN]E LLIFZAIY,, sALITVNYA LLaAlY,, 


«ALITVND LLZAIY,, 


66 
“Rivert QuaLity” “Rivett Quauity” “Rivett Quatity” “Rivett Quatity” “Rivert Quatity” 
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TRADE MARK : 


- TRADE MARK 


GRINDING 


REGISTERED 


Borolon 


Electrolon 


Worn Down 50% but Still 
on the Job 


This grinding wheel was 24” in diameter when it was put to 
work. The diameter is 12” now and it will probably be kept 
on the job until it’s down near the flanges, when a new one just 
like it will take its place. 


Grain 20, Grade R Borolon gives excellent service in grinding 
mining tools of the kind shown in photo. This wheel stands up 
well under difficult conditions without ‘frequent dressings to 
keep it in condition. 


They have used “‘Abrasive’’ Grinding Wheels of various grains 
and grades for some years in this mine tool :shop—always with 
satisfaction; they tell us what they wish to grind—our engineers 
see that they get the “right wheel for the job.”’ This insures the 
invariable efficiency‘ of ‘““Abrasive’’ Grinding Wheels. 


The new “‘Abrasive’’ booklet is just off the press. Write for it. 


ABRASIVE COMPANY 


Bridesburg, Philadelphia, U.S.A. 


566 W. Washington Blvd., Chicago 
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Drills Ground on this Machine 


Cut Faster — Stay Sharp Longer 
Than Hand Ground Drills 


In addition to this you can reduce drill 
breakage to a minimum by the installation 
of this machine. There is a Grand Rapids 
Drill Grinder particularly adapted to your: 
requirements. 


Get your Grinder Book today; it’s free. 


Gallmeyer & Livingston Co. 


Successors to 


.G. R. Grinding Machine Co., Valley City Machine Co. 
344 Straight Ave., S. W., Grand Rapids, Michigan 


For Fine Finishing 


This Abrasive Surface Grinder, 
shown finishing a lamination die for 
a Ritter Dental Lathe (Ritter Den- 
tal Manufacturing Co., Rochester, 
New York) is used for all the finish 
grinding operations in the manufac- 
ture of these delicate ma- 
chines. So much for accur- 
acy! Operating conven- 
iences make it an equally 
efficient production grinder 
—a machine that is profit- 
able wherever it is used. 


Let us tell you more about 
Abrasive Grinding Machines. 


Abrasive Machine 
Tool Company 


East Providence Rhode Island 


BRYANT CHUCKING 
GRINDER COMPANY 


SPRINGFIELD, VERMONT 


Builders of 


— Suge Hole Grinders 


Hole and Face Grinders 
Deep Hole Grinders 


Reg. U. S. Pat. Off. 


THOMPSON 


STW SS ssrett GRINDING MACHINES 


SEND FOR BULLETIN No. U-13 


THE Berichte es GxINDES Co. 
SPRINGFIELD : : OHIO 


Grinding and Sane Machinery 
Diamond Ma achine Co. 


Providenc¢., R.L.USA. 


ij 
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“PRODUCTION” 


POLISHING AND FINISHING 


MACHINES 


For Quickly and Efficiently Finishing 
Cylindrical Parts in Metal, Rubber, 


Fibre and other Hard Composition TYPE A 
Materials. 

2 Send for a 
The centerless feed mechanism insures cirealar: 


high speed production with a minimum 
expenditure of labor. The unique de- 
sign and accurate construction insure 
mechanically uniform results. Send us 
a sample of work—any size to 4” diam- 
eter; time studies and production esti- 
mates will interest you. 


PRODUCTION MACHINE Co. 


GREENFIELD MASSACHUSETTS, U. S. A. 


Motch & Merryweather Machinery Co., _ Cleveland, Pittsburgh, Cincinnati. Roland 
Anderson, 40 Lawrence Ave., Detroit, Mich. Marshall & Huschart Machinery Co., 
Chicago, Milwaukee. Allied Machinery Co. of America, New York City, N. Y. 
(Export.) 


Established 1848 


PHILADELPHIA, PA. 


The Sellers Tool Grinder 


for quickly, correctly and eco- 
nomically forming and sharpen- 
ing (with one chucking) cutting 
tools for Lathes, Planers, Slot- 
ters, etc., is without an equal. It 
produces and duplicates shapes 
and angles at a surprising say- 
ing over any other method. 


Large Output 
Accurate Work 
Low Cost of Maintenance 


are three of the reasons why 
users of this machine find it so 
profitable that it is regarded as 
indispensable wherever installed. 
Tools ground and shaped. by it do 
much more work before regrind- 
ing than when sharpened in any 
other way. 


It Saves Time 3 
It Saves Money SHAFTING—INJECTORS—DRILL GRINDING MACHINES 
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Proof “T am in need of some Emery Wheels. I have been a user 
of your wheels for a long time (over forty years) and 
of the wish to use some more—lI will want wheels for saw gum- 
ming, also special wheels. I will take up with you a little 


* later the matter of these special wheels.” 
ie udding F. W. Shuls, Galion, Ohio. 


Here’s proof that Staralon Wheels “make good,” and 
make friends and keep them. Tell us what you grind 
and let us select a Staralon Wheel for you, or order 
from the catalog. 


“STARALON” 


DETROIT -STAR GRINDING WHEEL CO. 


DETROIT Established 1872 MICHIGAN, U. S. A. 


BLOUNT 


Ball-Bearing Motor Buffs 


Floor or Bench Type 


Woods Tool and Cutter Grinder 


Universal machine of the swivel head type, 
designed for tool-room grinding; equipped 
with automatic longitudinal feed, which pro- 
vides 12 table speeds varying from 24” to 
143” per minute. ~ 


Table travels 22” 
longitudinally, 714” 
cross and .10” ver- 
tically, accommo- 
dates work up to 22” 
long and 9” diam- 


1 eter; has automatic 
No. 2 cross feed and taper 
Machine attachment which 


permits 1/16” taper 
per foot. 


Made in Three 
Sizes— Circular 
on Request. 


WOODS ENGINEERING CO. 


ALLIANCE, OHIO 


M ARSCHK Grinders, Buffers and 
Combination Machines 


5 Sizes—\4 to 3 H.P. inclusive 


J. G. BLOUNT CO., Everett, Mass. 


BATH 


Universal Grinding Machines _ 
for Cylindrical, Surface, Internal, Disc, Tool and 
Cutter Grinding. Built by 


UNIVERSAL GRINDING MACHINE CO. 


FITCHBURG, MASS., U.S. A. 


Spindles of these machines 
/ are equipped with four 
sets of S.K.F. Ball Bear- 
ings—motor bearings be- 
ing entirely independent of 
outboard bearings. Five 
sizes ranging from 1% to 
10 hp. Easy start and 
stop devices and other fea- 
tures described in circular 
—send for a copy. 


FITCHBURG 
Cylindrical Grinding Machine 


Various sizes, both Power Feed and. Hand Operated, 
for work up to 54 inches in length. 


FITCHBURG GRINDING MACHINE CO. 


FITCHBURG, MASS., U. S. A. 


Rts, 


MARSCHKE MANUFACTURING CO. 


INDIANAPOLIS, IND. 
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P CANDIS Todt Go. ee 
AYMESBONO Pa. | ‘ 
UES A | 
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The Landis Universal Grinding Machine is the most 
versatile and satisfactory grinding machine made— 
grinds straight and taper, external and internal, making 
it equally valuable for either the tool-room or the repair 
shop. 


It grinds accurately, rapidly and economically such 
parts as reamers, gages, boring tools, dies, arbors, flue 
cutting and expanding tools; knuckle pins, crosshead 
pins, link blocks, link bolts, triple valves, engineer brake 
‘valves, etc. In fact, any work that can be held by either a 
faceplate or chuck can be ground to advantage on this 
machine. 


Triple Valve 


Landis No. 


Universal 
Grinding 
Machine op S 


Grinding 
in Railway 
Repair 


2 


Ultimate economy in fin- 
ishing internal or external 
surfaces — straight or ta- 
per work—indicates the 
use of LANDIS GRIND- 
ING MACHINES. 


Link Block Plate 


Simple construction, easy operation and 
convenience, rigidity, accuracy and great 
power, insure high production and low op- 
erating costs. High grade tools and other 
work adaptable to these machines are turned 
out day after day with complete satisfaction. 


Ask for catalog 


LANDIS TOOL COMPANY 


WAYNESBORO 


PA. 


New York Office: 51 CHAMBERS STREET 


DOMESTIC AGENTS—Hallidie Machinery Co., Seattle; Smith, Booth, Usher FOREIGN AGENTS—Allied Machinery Co., Paris, Turin, Barcelona, Brussels, 
Co., San Francisco and Los Angeles; Peden Iron & Steel Co., Houston. Fulton Zurich and Lisbon; Andersen, Meyer & Co., Ltd., Shanghai; Andrews & 
Supply Co., Atlanta; F. ©, Richmond Machinery Co., Salt Lake City. George Gost ee ;. Benson Brothers, Sydney and Melbourne; Burto 


CANADIAN AGENTS—F. F. Barber Machinery Co., Toronto; Williams & Tifliths & 


ilson, Ltd., Montreal; A. R. illiams Machinery Co., Nova Scotia, New 
Brunswick, Manitoba and British Columbia. 


mn, 
London; Wilh. Sonesson & Co., Malmo and Copenhagen. 
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Infinite Variation of | i ior 

Speed Quickly Obtained “(Mtl 
SPEED 
TRANSMISSION 


REGULATES — 


the speed of any machine or conveyor 
and enables the operator to get 


FAST SPEED 

MEDIUM SPEED 

SLOW SPEED or | 

ANY IN-BETWEEN SPEED 


desired ‘even to a fraction of a revo- 
lution. 


“THE REEVES” Transmission is installed between the source. of power—motor, 
line shaft or engine, and the machine to be regulated. 


Any one speed may be maintained indefinitely or the speeds may be changed as often 
as necessary. The power transmitted is steady and positive at all times. It is 
possible to get a variation as low as 2 to 1 or as high as 16 to 1. 


Put your variable speed problems up to us. Write for new 52-page catalog M-44. 


REEVES PULLEY COMPANY, Columbus, Ind. 


iz CENTERLESS GRINDER 


The design of “The Reeves” Centerless Grinder is radically different. The distinc- 
tive DROP-IN work rest, which is thoroughly covered and protected by patents, 
makes grinding of shoulder, taper and straight pieces a very simple affair. 


Engineers and factory superintend- 
ents are now beginning to realize 
that in a great many cases ‘where 
work is ground on centers it is cost- 
ing too much. They have learned 
that “The Reeves” way not only in- 
creases production considerably, but 
also turns out more accurate and uni- 
form finish. 


Do not be satisfied that you are get- 
ting precision grinding on your 
work until you have tried “THE 
REEVES” Centerless Grinder. We 
will gladly demonstrate its wonder- 
ful possibilities on any Comet you 
may submit. 


REEVES PULLEY CO. 


COLUMBUS INDIANA 
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The wheel feed mechanism of the 
NORTON CYLINDRICAL GRINDING 
MACHINE indicated by the arrow 
in the upper illustration is the con- 
trolling and adjusting part of a large 
micrometer. It can quickly and 
easily be adjusted for measurements 
of 0.00025” and such limits main- 
tained in regular production. THE 
INDEX ALWAYS REMAINS IN THE 
SAME CONVENIENT PLACE under 
the right hand of the operator, who 
can ‘readily change it as required 
without even looking at it. 


The lower view shows the massive 
construction of the base and large 
proportions of table and wheel slide 
ways. These ways support the tables 
and wheel slides which are designed 
to remain in position from their own 
weight, NO GIBS BEING REQUIRED. 


The half nut on the under side of 
the inverted wheel slide and the 
wheel feed screw in the base of the 
machine convey the accuracy of the 
wheel feed mechanism to the grind- 
ing wheel. 


NORTON COMPANY 
WORCESTER - MASS. 


NEW YORK CHICAGO DETROIT 
53 Park Place 11 North Jefferson St. 233 W. Congress St. 
CLEVELAND HARTFORD 

442 Engineers’ Bldg. 49 Pearl St. 
SYRACUSE PHILADELPHIA PITTSBURGH 


206 Keith Theatre Bldg. 3208 Market St. 421 Wood St., Room 404 
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Have You Met An 
S.G.E.? 


An. S. G. E.—Sterling Grinding Engineer—is a shop man. A grad- 
uate of the only school of grinding there is—the school of practical 
experience. 


He brings to industry this practical knowledge; he brings to industry 
a sincere desire to help make better grinding and better grinding 
results, and he is supported wholeheartedly by this old and powerful 
organization; by a broad general policy of service, and by a back- 
ground of grinding experience as old as grinding itself. 


All this is giving impetus to the rapid development of grinding— 
more grinding and better grinding. These are the things that a 
Sterling Grinding Engineer likes to talk to you about. He wants to 
talk shop with you to the end that you do better grinding. 


And he can tell you of some really important achievements with 
Sterling Wheels and Sterling Service. Invite a Sterling Grinding 
Engineer in. Get acquainted with him. Let him tell you about 
Sterling Wheels and Sterling Service and the results that have been 
accomplished. 


A Complete Source 
of Supply 


Cleveland Grindstones 


Power or Hand Operated 
Mounted and Unmounted 
Iron and Wood Frames 
Commutator Stones 
Oil Stones 
Etc. 

Sterling Abrasives 


Sterlith Wheels 
Sterbon Wheels 
Vitrified Wheels 
Silicate Wheels 

Elastic Wheels 

of every size and shape 
Sterbon Round Knife 
Sharpeners 

Sterbon Abrasive Files 
Sterlith Scythe Stones 
Sterling Bricks 


Sterling Grinding Machinery 
Bench, Floor, Swing Frame 


and Wet Tool Grinding 
Machinery 


THE STERLING 
GRINDING WHEEL CO. 


Division of 
The Cleveland Stone Co. 


The Cleveland Stone Co. 


CLEVELAND, New York and Boston 
THE STERLING GRINDING WHEEL CO., Tiffin, Ohio, and 30 No. Clinton St., Chicago. 
L. BEST CO., Inc., New York Distributors 


STERLING ABRASIVES 


AND STERLING GRINDING MACHINES 
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When You Buy a Dillon 
Electric Buffer or Grinder 


You get an efficient, easy 

running trouble proof 

machine. The motor is 

especially constructed to 

meet the heavy demands 

made on this type of buf- 

fer-and grindér...H is 

dustproof and_ trouble 

proof. It has ample power 

to drive the machine to full 

eapacity without strain 

and can be operated 24 

hours a day without run- 

ning hot. Spindles run- The Dillon 
ning in S.K.F. Ball Bear- iq | ee, pane 
pee insure easy opera- Tyce naa 
ion. 


Strong, well-balanced con- 
struction and convenient _ 
design make these ma- 
chines both efficient and 
serviceable — a surely 
profitable investment. 


Dillon Medium Duty Grinders 
and Buffers are made in 14, 1 
and 2 H.P. sizes, Bench and 
Pedestal Types. 


Dillon Heavy Duty Grinders 
and Buffers are made in 3, 5 
and 714, H.P. sizes, pedestal — 
_ type only. The Dillon Medium Duty Grinder Bench Type 


The Dillon Electric Company 


CANTON, OHIO, U. S. A. 
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LA SALLE 
SURFACE GRINDER 


Here’s a Good Grinder for 
Truing and Surfacing — Die 
and Toolwork or Production 


Besides more than ordinary rigidity, durabil- 
ity of alignment and operating convenience 
than is usually found in machines of this class, 
the No. 2 “La Salle” is provided with an at- 
tachment which automatically supplies water 
to the wheel while it is in operation, and a 
wheel truing device cast integral with the 
wheel which permits trueing the wheel without 
disturbing the work. 


This machine will grind work up to 20” long, 
6” wide and 10” high with a 7” wheel; work 
table is 49” long and 8” wide and travels auto- 
matically in both directions. Vertical spindle 
movement is controlled by a handwheel grad- 
uated in .0005”; machine is arranged for belt 
or motor drive and occupies 3 by 6 feet of 
floor space. 


Details and 
quotations 
on request. 


| 
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; LA SALLE TOOL CO, 2 ty 
I LASALLE ILL-USA. ‘ 


La Salle Tool Company 


LA SALLE, ILLINOIS, U.S.A. 
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RANSOM 


Heavy Duty—Ball Bearing Grinders 


16-inch Wheels or Larger 


Write for Catalog. 


RANSOM MANUFACTURING CO. 
Oshkosh, Wis., U. S. A. 


A Dumont for Each Grinder 


There’s no excuse for grinding with wheels out 
of true. The cost of this dresser is so low, 
its efficiency so great, that a Diamo-Carbo 
Emery Wheel Dresser is regular equipment at 
each machine in many plants. Try it at our 
expense. 


Send for a catalog of our grinding tools. Hunt- 
ington, Sherman, magazine, etc. Diamonds in 
stock for selection. 


The Desmond-Stephan Mfg. Co. 


URBANA OHIO, U. S. A. 


The Canadian Desmond-Stephan ed E Ltd., Hamilton, Ont. 
Alfred Herbert, Ltd., Coventry, Engl a ‘Agent ‘tor Great Britain, 


BADGER TOOL COMPANY 


Grinding Machinery 
Supplies and Accessories 


E. B. GARDNER, President R. D. GARDNER, Treasurer 
BELOIT, WISCONSIN, U. S. A. 


Emery Wheel Dressers 
“CUTTERS ~~ 


We make the regular dead (Pattern) for all sizes. 
Roughing for Nos. 1 2. Paragon for No. 1 only. 


GEO. H. CALDER CO., Lancaster, Pa., U.S. A 
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THREAD GRINDING 
1923 Model Multi-Graduated Precision Grinder and 


Precision Thread Lead Variator 


For aa Thread af ged ee Hobs, Chasers, Roll Thread Dies— 
also for Cylindrical and 
Internal Grinding 


PRICE REDUCED 20% 


The 1928 Model has many improve- 
ments; is more accurate; free from vi- 
bration; has greater power and ca- 
pacity. 

At present price is now within reach 
of smaller shops. Soon pays for itself. 


Used by hundreds of nationally-known 
machine, tool, automobile and metal 
working plants. 


Send for New Hand Book on ‘‘THREAD 
GRINDING’’—Just Issued 


“Cold-Set” Diamonds do not require 
resetting. Send for Circular. 


PRECISION & THREAD GRINDER MFG. COMPANY 


1 SOUTH 21st ST., PHILADELPHIA, PA. 


Francis Diamond 
Hand and Grinder Tools 


High quality diamonds correctly set in well- 
balanced tools. Send for an assortment for 
selection. 2 
Diamonds carefully reset by 
experts. Write us. 


Industrial Diamonds 
The Wheel Trueing Tool Company, 


through its overseas connections, can 
furnish industrial diamonds in any 
grade, size or quantity. These diamonds 
are sorted into packages that will meet 
the individual requirements of your 
plant. 


Next in importance to buying diamonds 
that exactly fill your needs is the proper 
mounting of the stones. Our laboratory, 
the largest of its kind, is devoted ex- 
clusively to the making of our perfected 
mountings and to working out our 
unique factory cost keeping service to 
diamond users. 


FRANCIS & COMPANY 


Established 1799 
50 State St. First National Bank Bldg. Hartford, Conn., U.S.A. 


A self-contained Mo- 
tor Driven Unit with 
which it. is possible 
to obtain any desired 
spindle or wheel 
speed regardless of 
motor speed. 


\Vate TOOLS FOR EVERY MECHANICAL PURPOSE 

" 9130 PENOBSCOT BLDG. DETROIT, MICH 

527 FIFTH AVE., N.Y. CITY WINDSOR, ONT. 
Catalog ? GREAT NORTHERN BLDG., CHICAGO + ST. CATHERINES. ONT. 


ENGINEERS BLDG., CLEVELAND 
e 
The Mitchell 


Engineering Co. === ~ 
SPRINGFIELD, O SLL HHHAHHHHHRPAHHARRBRARRARARARARWAASS 
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BLANCHARD GRINDERS 


in the 


STEAM PUMP SHOP 


Duplex Pump Steam Chests 


14 in. x 8% in. x 234 in. 


No. 16 Blanchard Grinder 
30 in. Magnetic Chuck 


Material, Cast Iron 
Stock per side, 1% in. 


Limits, + .003 in. 

No. of Sides, 2 

Production, 15 pieces 
(30 surfaces) 


‘“‘A Better Product for Less Money’’ 


THE BLANCHARD MACHINE CO. 


64 State Street, Cambridge, Mass. 


ee Motor Driven Grinders 


Built for Work 


Carefully built, well- 
balanced machines with 
every provision to in- 
sure rigidity, reduce 
vibration and give ac- 
curacy — particularly 
good on heavy opera- 
tions. 


Direct motor drive 
practically eliminates 
power waste. Extra 


large spindles have four 
ball bearings per spin- 
dle. Send for catalog. 


Strong and Powerful 
A. C. or D. C. Motor 


The Bridgeport Safety 
Emery Wheel Co., Inc., 


83 Knowlton Street, Bridgeport Conn. 


GRINDER 


Knee Type 


THE GRAHAM MFG. CO. 


Ring Wheel 


For Fiat Surfaces 


Providence, R. 


| KELLER AUTOMATIC MACHINES 


KELLER MECHANICAL ENGINEERING CORP. 


74 WASHINGTON ST. 


BROOKLYN, NY. 


EMERY eae DRESSERS 


Dressers which 
will shape a 
grinding wheel 
like holding an 
icicle on a hot 
stove. The Met- 
calf Dresser is a 
marvel for keep- 
ing wheels clean, 
cool cutting and _ properly 
shaped. 


Once Used 
t Is 
Indispensable 


Send for 
Circular 


For all grinding wheels up to 12- or 
14-in. diameter, ]-in. or less thick. 


Machinery Company of America 


BIG RAPIDS MICH., U.S.A. 


Announcing the 


C. A. W. 
Grinders, Buffers 


Polishers, Tire Buffers, equip- 
ped with Timken Tapped 
Adjustable Roller Bearings. 
The products of 28 years’ ex- 
perience. Made in all sizes 
and types. Liberal long 
term payment plan. Some 
dealers territory still open. 


Cleveland Armature Works, Inc. 
4732 St. Clair Ave. 
CLEVELAND OHIO 


Make Heavy Die-sinking 
and Engraving Profitable 


The Gorton No. 1S has ample power to do 


the work quickly and accurately. For ex- 

ample, it cut a 2” letter in 9/64” relief in 

cold rolled steel in 15 minutes; a letter the 

same size 5/16” relief in bronze in two min- 

utes. Ample provision for precise adjust- 
ment and_ special 
operating conven- 
iences insure ac- 
curacy. 


Other Gorton Ma- 
chines for larger or 
smaller work—let 
us send you details 


of the size you 
need. 


Geo. Gorton 
Machine Co. 


1107 13th Street, 
Racine, Wis. 
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Power — Accuracy — Speed 


Woodward & Powell Planers promote production on all classes 
of planer work. Wide range, ample power, strong construction, 
convenient operation and easy accessibility of all working parts 
make these machines efficient and economical—profitable equip- 
ment wherever work is heavy and varied. 


Standard, Medium and Heavy Duty Types. Belt 
or Motor Drive. Send for details of the special 
features. 


Woodward & Powell Planer Co. 
Worcester, Mass., U.S. A. 


e © Di Fi ® M hi 
Illinois Die Filing Machine 
| The “Illinois” Die Filer 
is very compact, and the 
work done by it is ex- 
tremely accurate with- 


out sacrifice of efficiency 
or production. 


An illustrated booklet 
of interest to every Die- 
maker will be sent Free 
on request. 


ILLINOIS TOOL WORKS 


160 E. Erie Street CHICAGO, ILL. 


J 2 B Filing and Sawing Machines 


Are Real Productive Machines! 


They saw or file 30% faster than any other like 
machine. Use any standard tapered or crooked file 
up to 12”. Patented device holds any length saw 
blade and positively prevents buckling. Will file 
to shoulder or in blind corners. 


Variable speed and ad- 
justable stroke. 


Make Us Prove it! 


Don’t forget our trial 
offer. Write today for 
circular. 


LA PORTE MACHINE 
@ TOOL CO., Inc. 


LA PORTE IND. 


ASA S. COOK CO. 
AUTOMATIC WOOD-SCREW MACHINERY 


For Making IRON AND BRASS WOOD-SCREWS 
Machines built to capably produce accurately cut screw 
slots, screw threads and gimlet points. Modern up-to-date 
equipment furnished for Wood-Screw Plant installations. 


Send for Catalog 7-H HARTFORD, CONN., U. S. A. 


WY SCREENS OF ALL KINDS 
Chicago Perforating Co. 


West 24th Place 
‘Tet, Canal uw) CHICAGO, ILL, 


HN Rae Ra a 


Perforated Metal Machinery Guards 


Blomquist-Eck Boring, 
Milling and Drilling Machines 


‘‘Inflexible Rigidity—Lasting Accuracy’”’ 


Let us tell you of the many advantages of this 
machine and all the economies it can effect in 
your operations. Take a minute now and 
write for descriptive circular. Blomquist-Eck 
engineers are at your service. 


The Blomquist-Eck Machine Co. 
1146 E. 152nd St. CLEVELAND, O. 


AGENTS—Consolidated Machine Tool Corp. of America, Ne k, 
N. Y¥.: Consolidated Machine Tool Corp. of America, Chi a Yon: 
Consolidated Machine Tool Corp. of America, St. Louis, Cee Vee 
kee Machinery Co., Milwaukee, Wis.: F. E. Satterly Co., Minne- 
apolis, Minn.; The Mine & Smelter Supply Co., Denver, Col.; Herberts 
achinery & Su Ca, Los Angeles, Cal.;' Herberts Machinery & 
; Ogd R. Adams, Rochester. N. 
r Machinery Co., _Pitts- 


Mille: 
: Philadeiphis. Pa.; Fulton 
N, ¥.; Mill- 
Strong. 


C. W. Frillman, Dayton, Ohi 
5 Onna us, Ohio. 


FOREIGN AGENTS—Nielsen & Winn. Ltd.. Norway. Sweden and 

Denmark; Buck & Hickman, United Kingdom of Great Britain; Gar- 

heer Machinery, Limited, Toronto, Canada; Andersen Meyer & Co.. 
’ na, 


The Reynolds Automatic Maga- 
zine Fed Screw Driving Machine 
has made some remarkable re- 
ductions in assembling costs by 
setting screws 2 to 6 times faster 
than the most skillful can do by 
hand: They’re set uniformly, to 
any desired depth and without 
marring work or screw heads. 


Send over-all dimensions of work 
and length and gauge of screw 
—for estimate. 


The Reynolds Machine Co. 


Dept. M. (Information) 
Massillon Ohio, U.S. A, 
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WE BUILD 


Light, Medium and Heavy Duty 
Hand Milling Machines. 
Hand and Power Feed Millers. 
Spline Milling Machines. 
Automatic Milling Machines of 
many types and designs. - 


New No. 2 
Production 


achine 


Centering Machines. 
Drilling Lathes. 
Special Machinery. Light 


Standard 


Type 


Let us tell you more about them 


Standard Engineering Works 


PAWTUCKET, RHODE ISLAND 


Semi-automatic 
Bench 
Milling Machine 


We are 
also 
Builders 
of 
Special 
Machinery, 
Jigs, 
Fixtures 
and Dies 


Designed for the accurate and rapid production 
of interchangeable parts. Quick operating ad- 
justments. Speed and feed to suit the job. 


THE WEED ENGINEERING WORKS 


740 Union Avenue BRIDGEPORT, CONN. 


Let us show you records of 


BRIGGS MILLING 


on jobbing and manufacturing—keyseating, slot- 
ting, trueing, surfacing, etc., with gang and 
form cutters—and on just plain milling on a 
production basis. 


We’re not bragging—we know you'll be inter- 
ested. 


GOOLEY @ EDLUND, Inc. 


CORTLAND. N. Y. 
OVER-SEAS REPRESENTATIVE 


Ss 
ATED HACHINER’ COMPANY OF MERIC ree 


Poe Turin Zurich Barcelona Petrograd 
Write for List of Domestic Agents 


BENCH 
MILLING 
MACHINE 


For Small Work in Large Quantities 


This machine is built with the same care as 
our larger millers; it is accurate and right 
in every particular; highly profitable on a 
wide variety of small work. Can be had 
with floor column if desired. Ask for com- 
plete description. 


THE CARTER & HAKES COMPANY 


Sterling Place WINSTED, CONN. 


100% Increase in Production 


This Kempsmith No. 33 Produc- 
tion Miller milling feet on mo- 
tor frames, doubled production 
by using two spindles : 
and cutters instead of 
one. Result: Heavier 
feed, increased speed, 
twice the output. 
Get a Kempsmith esti- 
mate on your work. | 
No obligation. We can 
save time on 80% of 
your milling opera- 
tions. 

Let us show you. 


KEMPSMITH MFG. COMPANY 


MILWAUKEE U.S. A, 
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Bench Profiler 


A rigid machine for quick- 
ly profiling or vertical mill- 
ing your small parts. Can 
be depended on for accurate 
duplication of form and its 
handiness and ease of op- 
eration keeps the work 


moving. 


Cutter Spindle takes No. 5 
B&S Taper. Cutter covers 
an area 4"x 134". 


Send for circular. 


THE WADE-AMERICAN TOOL COMPANY 


49-59 River Street WALTHAM, MASS. 


: nc iciurer Will Appreciate The Ohio All-geared 
, | Milling Machine 


A good serviceable machine, which combines all 
the essentials for modern milling practice in the 
simplest and most effectual way. 


Three shafts—spindle, pulley and one intermedi- 
ate—provide 16 successive speed changes without 
stopping the machine. 


Oil is fed by gravity—by means of seeps, wicks, 

tubes and splashing, without pump or other motive 

part—into 3 successive reservoirs, so arranged 

that only clean, fresh oil reaches the spindle and 
. main bearings. 


( 


All operating levers are handy to working posi- 
tion; automatic brake provides a quick stop for 
the spindle; every gear in the machine is pack- 
hardened and Ohio Specialized Construction pre- 
vails throughout. 

These machines are built in 6 sizes in both 


pla and universal types—rigid, well-balanced 
and of best material. Circular on request. 


THE OESTERLEIN MACHINE CO. 


CINCINNATI OHIO, U.S.A. 


MILLERS GRINDERS 


“Tools in Which Every Ounce Works” 
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Motor 

Driven 

Turret a 

Lathes 
and 

Screw 

Machines 


Geared speed changing devices are not practical for very high speeds. The motor mounted 
on the headstock looks unsightly and sets up undesirable vibrations. We place the motor on 
a bracket close to the floor where it takes up little room, reduces the vibration and allows a 


long belt for the pulleys. A rawhide pinion on the armature shaft insures noiseless running. 
A mechanical friction clutch starting, stopping and reversing device between the motor and 
lower shaft eliminates an expensive and complicated electrical controlling arrangement. For 
variable speed motors, single pulleys instead of cone pulleys are used. 


THE DRESES MACHINE TOOL CO., Cincinnati, Ohio 


Greaves-Klusman Lathes 


Always Ready for Current Demands 


G-K ‘Betterments” always anticipate re- 


quirements—as witness the growing ten- 
dency of manufacturers to look for greater : 
ruggedness and durability in selecting ‘A Double , Back? Ceatm Quien 
1 Ch Lathe built to meet 
equipment. modern needs, Actual Swing 
a 3 5 5 in. irty-two eeds 
The ribbing in G-K Lathes extends the full _ and threads without chang- 
depth of the bed; the spindle is set back of ; apeeday | heewalle teictivn teeaat 
the center line and the feed-rod is sup- - Examine it Fully; 
ported at both ends of the apron. 5 : 
i : The Carroll & Jamieson Machine Tool Co. 
Heavy Quick Change Engine Lathes— 253 Davis Avenue, Batavia, Ohio 
14”, 16”, 18”, 20”, 24”, and 30” sizes 
Flexible Motor, Geared Motor Drives and Variable 
Speed Motor Drive 


HAMILTON LATHES 


Standard type machines that give better 
than average service. 
Look them over at our nearest agent. 


Hamilton Machine Tool Company 
HAMILTON OHIO 


Steinle Turret Machine Co. 
THE FULL SWING SIDE CARRIAGE 


Circulars or Complete Catalog Sent on Request. 


TURRET LATHE 


The Greaves-Klusman Tool Co. 
CINCINNATI OHIO, U.S. A, 


STEINLE TURRET MACHINE CO. 
MADISON WISCONSIN U. S. A. 
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Monarch Tool-room Lathes 


16"x6' Monarch Tool-Room Lathe with full 
equipment, including UNIVERSAL Reliev- 
ing Attachment, Taper Attachment, Draw-in 
Attachment, Chasing Dial and Chasing Stop 


Many other sizes of Monarch lathes can be 

furnished with complete tool-room  equip- 

ment. Complete range of sizes 9-inch to 

30-inch swing. 

Special features of Monarch tool-room lathes 

include the following: 

Full double plate apron with all drop-forged 

steel gears and central oiling system for back 

Efficient full Universal Relieving Attachment . @P---¥e PPA TTL 
which is quickly attached and removed from ; ae ee ; 

the lathe. 

Has all the features required for the rapid accurate making of tools and gauges. 

Is constructed of the very finest materials and in sufficient quantity to justify the most mod- 
ern methods of duplicate quantity production in their manufacture. 

Monarch lathes are manufactured in quantity, not built singly or in small lots. As a conse- 
quence, Monarch lathes are always attractively priced. Inspection records which are guaran- 
tees of accuracy accompany each lathe showing the accuracy of the lead screw for chasing and 
of the alignment of the lathe for accuracy in turning, facing and boring. 

Few lathes equal, and none rival, the Monarch lathe for accuracy and efficiency. 


THE MONARCH MACHINE TOOL CO. 


209 Oak Street, Sidney, Ohio, U. S. A. 


You've Heard About 
Instant Control— 


Here It Is 


A motor driven Flather Lathe comes 
close to perfection in the matter of 
ready control. It is under the positive 
and instant command of its operator at 
all speeds, forward or reverse—and 
you know, if you have ever run a lathe, 
that ready, easy control contributes 
much to output. Also Flather motor 
drive is safe—in case of overload or 
too quick reverse a safety switch 
throws out, protecting both the ma- 
chine and work. 


Flather Lathes have exclusive advan- 
tages that have been developed during 
the many years we’ve been building 
these machines. 


Let us send the whole story 


Flather & Company, Inc. 


NASHUA No H. USS. A. 
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Bradford Lathes 


Standard type engine lathes. Well 
built, modern machines in sizes from 
14 to 42 inches. Cut shows the 20” 
standard type 3-step cone, double 
back geared lathe—a popular size. 


* 


Send for a set of circu- 
lars of the entire line. 


STARK TOOL COMPANY 
WALTHAM, MASS. Established 1862 


Originators of the American Bench Lathe 


THE BRADFORD MACHINE 


, TOOL COMPANY 
Cincinnati Ohio, U. S. A. 


CHAMPION LATHES || ROCKFORD “ECONOMY” 


Double Back Geared Quick Change Engine Lathes 
More Popular Than Ever Machines "thettee ae 


sure accuracy and 
fine finish at profit- 
able speeds and on 


CHAMPION TOOL WORKS 


4955 Spring Grove Ave. 


Lathes come and lathes go—but Cham- 
pion Lathes keep right on the job and 
are replaced only by more Champions. 


One man tells another how useful he 
finds Champion Lathes, and so the story 
of their many practical advantages 
spreads. 


It will pay you, too, to investigate the 
exclusive advantages of Champion 
Lathes. 


Cincinnati, Ohio 


a wide variety of 
work. <Any of 32 
feed changes in- 
stantly obtainable 
and chasing dial 
provides any thread 
4 to 56 per inch, in- 
cluding 11%. Can 
be used for light 
manufacturing with- 
out spoiling them 
for the experimental 
department. 


Bulletin on Request 


ROCKFORD LATHE @ DRILL CO., Rockford, Ill. 


A. V. Carroll Lathes, actual swing 164%”, 19” in the 
patented gap. Sizes 12” to 21”. Send for circular 
and instructions showing how to save 25%—every 
user of a lathe should have one—mailed free. 

: Our guarantee: 


investment. 


A. V. CARROLL MACHINE TOOL CO. 
Station H CINCINNATI, OHIO 
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SIDNEY LATHES 


Standard Patterns, 
Most Needed Sizes 


Accurate to .001”; simplified and central- 
ized controls make operation easy; excellent 
design; careful construction; efficient and 
economical. 10, 12, 14, 16, 18 and 20 inch 
sizes. Write for details. 


THE SIDNEY MACHINE TOOL CO. 


SIDNEY OHIO, U.S. A. 


Almost a Complete Machine Shop 


An Elgin Precision Bench Lathe with attach- 
ments is capable of turning, boring, drilling, 
milling, sawing, slotting, shaping, grinding, etc. 
Excels larger tools on production, is unexcelled 
for precision. Details on request. 


ELGIN TOOL WORKS, Inc., ELGIN, ILLINOIS 


on a method of marking 
any new product or if your 
present method is not sat- 
isfactory get our recom- 
mendations and a copy of 
our booklet: “Cost Re- 
duced; Quality Improved.” 
Write today and let us 
help you to solve your 
problems. We also make 
stamps for every marking 
purpose. 


The Noble & Westbrook Mfg. Co., Hartford, Conn. 


“‘Improved Marking Devices” 
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Before You Decide 
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“CUT IT SHORT” 


It stands to reason you can get somewhere on pro- 
duction by using a WILLARD single pulley drive. 


Automobile sliding gears, made of chrome nickel 
steel, oil hardened and ground, and running in an 
oil bath. Shafts run on SKF bearings. Apron 
control. Fool-proof headstock. 


Power for roughing; speed and accuracy for finish. 
“Make it snappy.” Time is money. 


Write us for particulars. 


nS i 


For Turning, Drilling, Filing, Grinding, 
Milling and Thread Cutting 


There’s plenty of work for these versatile 
machines in tool-rooms and in shops where 
delicate mechanisms and instruments are 
manufactured. A wide variety of rests, fix- 
tures, tailstocks, turrets and attachments— 
including taper, relieving, thread cutting 
and internal and external grinding—make 
them practically universal for all work 
within their range. 


Swing over bed is 8%”, distance between 


centers 21” and the countershaft provides a 
choice of 720 or 120 R. P. M. 


Let us tell you Bc AMESco more about them 


WALTHAM MASS US.A_4 
WALTHAM MASS.U5J 


B. C. AMES COMPANY 


WALTHAM MASS., U.S.A. 


The Automatic Machine Company 


BRIDGEPORT CONNECTICUT 
Makers oj 


AUTOMATIC THREADING LATHES 
AUTOMATIC HOB THREAD MILLERS 
COULTER MULTIPLE SPINDLE PROFILERS 
COULTER SHAPING PLANERS 
SPECIAL MACHINE TOOLS 


SOUTH BEND LATHES 


Standard Quick 
Size of Lathe = phange Gear Change Gear 


13”x 5’ Lathe $304.00 $354.00 
15”x 6’ Lathe 376.00 431.00 
16”x 8’ Lathe 452.00 512.00 
18”x10’ Lathe 656.00 721.00 


SOUTH BEND LATHE WORKS 


420 Madison Street South Bend, Ind. 
New York Salesroom—166 N. Centre 8t. 


2 


Free Catalog No. 79 
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Do you Use Lots of Duplicate Pieces? 


f The No. 5 Marvel Automatic High Speed Hack Saw cuts bar 
stock into duplicate pieces to length desired. Automatically 
opens vise after each cut, feeds bar to gauge, closes vise, and re- 

Marvel sumes cutting, all automatic, and at tremendous cutting speed. 
Automatic The most economical method of cutting dupli- 
° aa cate pieces from bars of steel or other metal. 
High Sp eed “4% Automatic Stock Feed, Swivel Chuck, Adjust- 
Hack Saw “Ta i able Stroke, Variable Blade Pressure, Draw 
i | Cut and Automatic Stops are outstanding fea- 
tures, and provision is made for shifting the 

frame so as to use up the entire blade. 


This machine is furnished belt or motor drive 


and takes blades 14” x 1” x .049”. 


Send for the Catalog of Marvel Hack 
Saws, Band Saws, Shears, Panches 
and Drill Press Vises and investigate 
these efficient tools. 


Armstrong-Blum Mfg. Co. 


343 North Francisco Ave. CHICAGO, ILL. 


Capacity 6” x 6” 


VICTOR 


HACK SAW BLADES 


“to the Name” 


Specify Quality on 
your next order and 
Settle Your Hack 


Saw Problem. 


Napier Saw Works, Inc. 
Victor All Hard and Flexible Ofice & Factory, Middletown, Ne Y 
Blades for hand frames and sie : 
Victor All Hard Blades for light 
machine work are made of 
special tungsten alloy steel and 


give you special service. 


Lea Simplex Cold Saws 


Our booklet “Economy in Cold Sawing” presents some in- 
teresting facts on the Lea-Simplex method of handling this 
frequently neglected operation. 


Write for a copy today. 
The Earle Gear @ Machine Company 
4707-15 Stenton Avenne PHILADELPHIA, U.S.A. 


Also Manufacturers of Cut Gears, Special and Bridge 
Operating Machinery and Earle Centrifugal Pumps 


Victor Service includes full in- 
formation on hack saw blade 
use, advice on metal cutting, 
price lists, etc. Write us and 
let us help you to lower produc- 
tion costs. 


VICTOR SAW WORKS 


MIDDLETOWN, N. Y. 


pied FOR METAL 
HACK 


MANUFACTURED BY 


DETROIT or W oO. BASES oe INS MICH, 


2009-28 
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ATKINS 
cw. SAWS 


Have Made Sawing 
Easier and Faster 


These better saws and machines are 
made to save you time, labor and 
material. It costs you money to use 
a cheap metal cutting saw or ma- 
chine. A really good one is an 
economy. 


Labor is scarce. Time is money. 
Your product is too valuable to trust 
to poor metal cutting saws and ma- 
chines. Atkins will save you money 
and we solicit your inquiry for spe- 
cific facts covering, 


Kwik-Kut Hack Saw Machines 
Metal Cutting Band Saw Machines 
Non-Breakable Hack Saw Blades 
Power Hack Saw Blades 


Circular Saws for all kinds of 
Metal Cutting 


Band Saws for Metal Cutting 
Frames for Hack Saws 


ot 


Let us send you informative 
literature on any metal cut- 
ting job. Write us today. 


E.C.ATKINS & CO. 


ESTABLISHED 1857 THE SILVER STEEL SAW PEOPLE 
Home Office and Factory, INDIANAPOLIS, INDIANA 


Canadian Factory, Hamilton Ontario 
Machine Knife Factory, Lancaster N-Y. 


Branches Carrying Comple ¢e Stocks In The Following Cities: 


se iaetiameciaa tee cammicamiaiiace oe 


Atlanta New Orleans Seattle 
Memphis New York City Paris, France 
Chicago Portiand,Ore. Sydney: N.S.W. 
Minnenspolis San Francisco ancouver, B.C. 


138 MACHINERY ; August, 1923 


SAW SALVAGE %s0x%. 50° 


$10.00 WORTH OF SAWS CAN BE RECLAIMED FOR 25c. 
IT DOES NOT COST OVER if 
5c. TORESHARPEN A & A 


SLITTING, MILLING, SCREW- 
SLOTTING, HACK OR BAND SAW 


These saws 
have teeth 


36 to 1 The Wardwell Mfg. Co. 

£03 ss Specialty Manufacturers 

a s) Combination Band Saw Filing and Setting Machines, Circular Saw 
3 f Filers, Hack Saw Grinders, Metal Cutting Band Saw Grinders, etc. 

a ® 108 HAMILTON AVE. CLEVELAND, OHIO 


STERLING 


HACK SAW BLADES 


Finest grade rolled high-tungsten alloy 
steel, made by special machines and 
processes. Free-cutting, long-lasting, 
‘tough. Sterling Hacksaw Blades, 
Frames and Machines are for sale 
everywhere. Ask for them. 


STAR 


HACK SAWS 
dl iw 


AY 


The Blade With a Reputation 


Star Hack Saw Reputation is built 
upon the metal cutting performance 
record of forty years. Stars cut faster 
and cut longer. Personal service, in- 
formation, advice and price lists on 
All Hard and Flexible Hand Blades, 


and on Power Blades, sent on request. 


Diamond Saw & Stamping Works 
357-361 Seventh St. BUFFALO, N. Y. 


av NES : GENERA 


~ 


Clemsvn Brus. Jur, 
Middletown, NB, 


YS ee FAN ge eee RN RN RN aha te « 


Do You Saw Switches, 
Rails, Frogs, Alloy Steel 
Spindles? 
The economical way is to use 
a Huther Inserted Tooth Mill- 
‘ ing Saw on your cutting-off 
machine. Inserted teeth of 
high -speed steel are almost 


unbreakable, and wear down 
1144” before renewal is neces- 
sary. Cut very thin, and fast. COLD METAL SAW 
HUTHER Send for one on tee trial— 
SAWS keep it only if it saves you Catalog furnished by 


money. 


Huther Bros. Saw ‘Mfg. Goa Inc. Vandyck Churchill Co. 


ROCHESTER, N.Y. _ New York Philadelphia New Haven 


August, 1923 


Photo and data obtained at the New York plant 
of the O. T. Hungerford Brass and Copper Co. 


Fast, Accurate, Economical and Universal 


Peerless Metal Cutting Machines are used for slotting, 
shaping, etc., as well as sawing at any angie. Auto- 
matic lift, positive feed control and other features per- 
mit big output with minimum blade breakage; assure 
clean, true cuts at little cost. Let us tell you all about 


them. 


PEERLESS MACHINE COMPANY 


17th and Northwestern R. R. 


MACHINERY 


(Oi C5 Mack Saws 


Exclusively at “Hungerford’s” 


The 41-year-old machine shown is one of the 
busiest among the many Peerless Machines in 
this busy shop—used exclusively for cutting 
steel tubing 44” O. D. and No. 20 Birmingham 


Wire Gage with .035” wall up to 6” O.D. with 
O75” wall. 


When photographed No. 18 Gage Seamless 
Steel Tubes 1” O.D. with .049” walls were be- 
ing cut, stx at a time—the work held securely 
In a vise, Aqualene fluid for lubricant and cut- 
ting time for each set of six lengths, one minute. 


RACINE, WIS. 
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FAST AND ECONOMICAL SAWING 


Tell us your 
needs, we have 
the knowledge, 
experience and 
will to correct- 
ly advise. 


190 types and 
sizes of Sawing 
Machines for 
sawing all kinds 
of metal. 


THE ESPEN-LUCAS MACHINE WORKS, 


Front and Girard Avenues 


PHILADELPHIA, PA. 
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Heavier, More Powerful, 
More Productive 


Generous proportions, high class 
workmanship and many special 
features guarantee greater ef- 
ficiency and ease of operation. 


Send for circular 7; study the details of Colum- 
-bia “Quick Change Feed,’ “Single Lever for 
Locking Cross Rail to Column,” ete. 


Cut shows the Cone 
Drive Model, 


16, 20, 24, 28, 32 


inch sizes. 


The Columbia Machine Tool Co. 


HAMILTON, OHIO 


24-Inch Back Geared 
Kelly Crank Shaper 


Note these convenient left side controlling devices: 
starting box—rheostat or drum controller; silent chain 
or gear drive, clutch and brake attachment for start- 
ing or stopping shaper independent of motor. 


And, in addition, broad, heavy base, main gear cen- 
trally located; stiff heavy ram supported full length 
of stroke; broad hand scraped bearings, etc. Better 
have a Kelly catalog before you when choosing a 
shaper. Sizes 15” Single Geared. to 26” Back Geared. 


Write for a copy. 


THE R. A. KELLY COMPANY 


XENIA OHIO, U.S. A. 


Columbia Shapers Shapers Exclusively 


Crank Sizes: 12”, 14”, 16”, 20”, and 25”—Either Cone 
Driven or through Speed Box, 28” and 32” B. G. 
All Geared Single Pulley Drive 


The Smith & Mills Company 


FOREIGN AGENTS: G. & F. Limbourg Freres, Brussels, nee Bart 
Griffiths & Co., Ltd., London, England; Van Rietschoten & Houwens, Rotter- 
dam, Holland; Reid Bros. (Johannesburg) Ltd., Johannesburg, South Africa; 
J, Lambercier & Co., Geneva, Switzerland; Zurich, Switzerland: V. Lowener, 
Copenhagen, Denmark; Christiania, Norway: Stockholm im, Sweden; H. P. Greg- 
ory & Co., Sydney, N. S. W.; Rene Berndes Co., Havana, Cuba; Horne Com- 


pany, Ltd., Tokyo Japan; Daniele Stussi, Milan, Italy. 


The ‘Tokn Steptoe Company 


2961 Colerain Avenue Cincinnati, Ohio, U.S. A. 


When you are in the 
market for a Shaper, 
Milling Machine, 
Lathe or Die Slotter 
send for catalogue 
and prices of 


Steptoe’s 
Medium 


Price Line 


Crescent Wood Working Machinery 


is popular because the ma- 
chines are:durable and al- 
ways please our custom- 
ers. The time will come 
when you will need addi- 
tional equipment to help 
you -speed up production 
so you had better get a 
little ahead of your re- 
quirements and ask for catalog today describing 
band saws, jointers, saw tables, planers, planers and 
matchers, disk grinders, swing saws, post borers, 
shapers, variety wood workers, hollow chisels, mortis- 
ers, universal wood workers, table cut-off saw. 

CO. 


THE CRESCENT MACHINE 


56 MAIN STREET LEETONIA, OHIO 
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The Morton Draw-cut Shaper 


Designed for Railroad Shop Service 


The Morton railroad shaper with driving box 
attachment was especially developed to 
stand the strains of severe service without 
loss of efficiency. The draw-cut principle in 
itself has many advantages—it permits 
deeper, smoother, more ac- 
curate cuts than are possible 
to a push cut shaper—it 
takes less space, uses less 
power than a planer with 
capacity for the same work. 


Bulletin 6 D gives 
interesting details. 


Morton Manufacturing 
Company 


Muskegon Heights Michigan, U.S. A. 


A Point 
to Remember— 


Contract Shops have need for the 
Rhodes for its flexibility, versatility, 
speed and ability to keep costs low. 


It operates in two planes, horizontal 
or vertical; is either a 7” shaper or 
31,” slotter; can be changed from 
one ‘to the other in a very few min- 


utes; tilts 0° to 10° from vertical; 
comes equipped with rotary table and 
vise; ete. 


Manufacturing plants find it an eco- 
nomical producer of small accurate 
work in quantity. 


May we tell you all about it? Write 
for catalog M-22. RHODES 


The Rhodes Manufacturing Co. SHAPER and 
HARTFORD CONNECTICUT | SLOTTER 


“You Can Do It With A Rhedes’’ 
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PEERLESS 


SE RLESS 
a G Faas " fom y G 


No : 
Frills 


Frills have no place on a pipe machine, because they cannot stand 
the hard knocks. A pipe machine should be a no-frill machine, 
every part will sooner or later be called upon to buck right up to 
hard work. ‘The die-head should be equipped with a practical 
die adjusting device. The cut-off is equally important. The 
gripping chucks should grip without slipping. The speed 
changes should be easily obtained. The oiling system should 
flood the dies and cut-off tool. All these things go to make up a 
dependable, lasting pipe machine, and are explained fully in our 
eatalog, which will be mailed to you if you want it. Do you 
want it? 


BIGNALL & KEELER MACHINE WORKS, penile lls lil. 


‘PEERLESS Sales Agents: Manning, Maxwell & Moore, New York, N. Y. - PEERLESS 


oN fe’ Chicago Philadelphia Boston St. Louis Pittsburgh Cleveland New Haven » Veg 
2 kj Cincinnati Buffalo Syracuse Detroit Milwaukee San Francisco Seattle 4 § 


2Q 


ARMSTRONG 
TNS 
Pipe Threading 

Machine 


POWER ONLY 
Threads Pipe | 


inch to 6 inches 
right or left. 


MANUFACTURED BY 


THE ARMSTRONG MFG. COMPANY 


BRIDGEPORT, CONN. 


One Wheel 
and Roller 
utter 


SAUNDERS’ TOOLS 
Will Stand the Strain 


They are the Result of Sixty 
Years’ Practical Experience 


Write for Catalog ‘‘P’’ 


Hurlbut, Rogers Cutting-off Machines 


It will pay you to investigate the special and patented 
features of Hurlbut, Rogers Cutting-off Machines. 
Write for Catalog 


THE HURLBUT, ROGERS MACHINERY CO. 
NASHODUA, N. H., U.S.A. ; 


Comb. Die ~ 
Stock 5 bee 


= ul 


_ Threading Machines 
Pipe -“setter Threads at Lower cosr-BOlt 


Belt or Motor Driven—Range 14” to 24” 
Write for our 1923 Catalog 


WILLIAMS TOOL CORPORATION 


Canadian Plant: Brantford, Ont. ERIE, PENNA. 


iSsa 


D. Saunders’ Sons, Inc. 4 


(ili 


| al 


ME 
YONKERS, N. Y., U.S. A. li 
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Trundled from Job to Job 
in Two Big Buildings 


The engineer in charge of maintenance 
of two large New York factory buildings 
was easily sold on the Forbes Pipe 
Threading and Cutting-off Machines by 
the fact that he had to supply a constant 
demand for pipe up to 4” in diameter and 
previously had to do all his threading with 
stocks and hand threading machines. 


The accuracy and convenience of the op- 
erating method (by which the die revolves, 
_the pipe is stationary) and the “porta- 
bility” of the machine give the Forbes a 
great advantage on a job like this. Set 
up on a bench on wheels and moved from 
one building to another and from base- 
ment to roof as occasion requires, it 
threads old pipe in position and threads 
and cuts new sections to meet the need of 
the moment. It saves time and trouble, 
improves the quality of the work, it cuts 
maintenance costs. 


There’s more to a Forbes 
than can be told here; write 
us for details—or -visit our 
nearest agent and look over 
the machine. 


THE 
CURTIS & CURTIS 
COMPANY 


324 GARDEN STREET 
BRIDGEPORT, CONN. 


Che New FORBES 


PIPE THREADING and CUTTING-OFF MACHINES 
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A Bradley Hammer 


Draws Them Down—700 in 8 Hours 


These cylindrical shafts for De Laval Cream Separators are 
drawn down from steel billets 21%” in diameter to 114” in little 
more than 4 seconds each. A production rate that sets a 
profitable pace for the upsetting operation which follows. 


Two Bradley Hammers were installed by the De Laval 
Separator Company, (Poughkeepsie, N. Y.) over five years 
ago; both of them maintain the Bradley tradition of profitable 
production and low manufacturing costs. 


Accurate, powerful, productive and convenient, profitable one 
man units for drawing down, welding, tool dressing, die work, 
etc. 7 | 


“Forge Ahead 
with a 
Bradley Hammer”’ 


MELO 
(MACHINERY, 


NG 


Details are interesting—if you handle 
this kind of work write us 


C. C. BRADLEY & SON, Inc. 


SYRACUSE NEW YORK 


ESTABLISHED 1832 
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HIGH SPEED HAMMER 


A Metal Bed Manu- 


facturer Discovers 
Something 


The Mersereau Metal Bed Company of Jer- 
sey City, N. J., makes about one hundred 
different kinds of metal beds. In the as- 
sembly of the better grades, a patented cor- 
ner is attached to each of the four corners 
of the frame. 


This is a riveting job, and until one year 
and a half ago a press was used to head the 
rivets. Then a High Speed Riveting Ham- 
mer was installed—which now does the 
work better, faster, at lower cost and to the 
complete satisfaction of this company. 


The actual work is riveting corners of 13 
gage stock to 14” cross angle irons with two 
14” steel rivets—and one man heads 4000 
rivets in a nine-hour day. 


If you are rivet- 
ing, by press or by 
hand, let us show 
what a High Speed 
Riveting Hammer 
will do for you. 
Just send a sam- 
ple of your work. 


fis RIGHT THE HIGH SPEED HUMAN STROKE. 
HAMMER COMPANY, Inc. z 


ROCHESTER NEW YORK 


CHICAGO BRANCH ©. W. Schuchardt, Mer., 25 South Olinton St. AGENCIES: 
Burton, Griffiths & Co., Ltd., London, BE. G., for the British Isles. \AKtiebolaget Rylander 
& Asplund, Stockholm, Sweden, for Sweden and Finland. China and Japan Trading Com- 
pany, Ltd.; Yokohama, Kobe and Osaka} Japan, for Japam and Dependencies. 
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A Good Example of Etna Swaging 


The work is reducing 2834" 
lengths of No. 19 gage welded 
steel tubing from 13%” to 114” 
in diameter; and the output is 
one hundred and twenty tubes 
per hour, two per minute, with 
one Etna Swaging Machine. 
HKasy work—and satisfactory. 


In Etna Swaging thousands of 
‘blows impart to the work the 
quality of a forging. The speed 
and simplicity of Etna Machines 
assure rapid and _ economical 


ae | Sener 
Let us tell you all about swaging request. 


and its advantages. 


THE ETNA MACHINE COMPANY 


Maplewood Ave. and Castle Blvd. TOLEDO, OHIO 


“DE C K” | 
Automatic Drop Lifters 


will convert those hand or 
foot drops and unsatisfactory 
automatics into 


PRODUCTIVE AUTOMATIC DROPS © 


Capacity 15 to 5000 pounds 


G) 


Automatic ; 
Threading 
Machine 


DROP PRESSES for all purposes 


MINER & PECK MFG. CO. 


DERBY, CONN. 


Threads—Knurls—Beads 


All kinds of Screw Caps and Necks 14” to 5” 
diameter. Automatic chute feed takes ir- 
regular pieces with flanges. Ask for Bul- 
letin No. 200. 


THE V & O PRESS CO. 
PRESSES— Sheet Metal Working Machinery— DIES 


MAIN OFFICE AND FACTORY, HUDSON, N. Y. 
BRANCH SALES OFFICE: 
549 WASHINGTON BLVD., CHICAGO, ILL. 


AGENTS 


Little Giant Power Hammers 


Motor or Belt Driven 


25 |lb., 501b., 100 
Ib., 250 Ib., 500 Ib., 
and 1000,Ib. models. 


Guaranteed 
FOREVER 
against defective ma- 
terial and workman- 
ship. Sold on 30 

days’ trial. 


Sold by 


HENRY PRENTISS & CO. wee ss a Ail Jobers 


New York, Buffalo, Rochester, Boston, Syracuse, Hartford 

THE MOTCH & MERRYWEHATHER MACHY. CG., 
Cleveland, Cincinnati, Detroit, Pittsburgh 
MONARCH @MACHINERY | CO8 chi s oe otin cle «niarsioiore Philadelphia 
KING-SPRAGUBE. . « cjedeciaue ls te ue ape See Los Angeles, San Francisco 
MILLHOLLAND SALES & ENGINEERING CO...... Indianapolis 


“ a ein 


Little Giant Company «= 
Established 1876 >” 
131 Rock St., Mankato, Minn., U.S.A. ey, 
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Findlay 


Pneumatic 
Hammer 


This riveting machine 
is correct in principle 
and design. No rotat- 
Write . 
foe ing parts or gears to 
Details break or wear out. 


The Findlay Engineering and 
Manufacturing Company ~ 


FINDLAY, OHIO, U.S.A. 


Finishing the Picture 
With Good Equipment 


OUR OFFERINGS 


“West” Hydraulic Tire Setters 
“Rochester” Helve Hammers 
““West’”’? Hydraulic Hub Banders 
“West”? Hydraulic Presses 

100 Tons and Up 


MOTOR DRIVE 


If it’s a NAZEL AIR HAMMER geared direct to mo- 
tor you have at once Economy of Power. Only when 
hammers are in operation and then only in propor- 
tion to work being done is power used. 


Unrestricted Choice of Position. Hammers with 
motors attached can be placed anywhere where 
electric current is available. No obstruction to 
cranes. The entire absence of belting or piping 
enables cranes to be used with greater freedom above 
and around hammers. 


Separate Unit. Each hammer com- 
plete and independent. Greater ad- 
vantage in case of an emergency, 
overtime or night work. 


Nazel Engineering 


@ Machine Works 
§ 4043 N. Sth St, Philadelphia, Pa. 


Built in three 
types. Six sizes, 
Belt or Motor 
Driven, with 
capacities up to 
7” square for all 
kinds of machine, 
railroad and gen- 
¢%o~, eral forging. 


One Size of Rochester Helve Hammer. 


Get Our Descriptive Matter, Prices and Discounts. 


SPECIAL HEAVY MACHINERY 


BUILT TO ORDER 


THE WEST TIRE SETTER. CO. 


ROCHESTER, N. Y., U.S. A. 


Write for the 
NAZEL 


Hammer Book 
It’s Free 


NAZEL HAMMERS require no storage tanks, independ- 
ent compressors or piping 
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A Simple, Positive, Automatic Press Guard 


That Will Not Retard Production 


The D. & M. Junior Punch Press Guard is simple (only nine 
working parts), easily adjusted and inexpensive. There 
are no sliding parts, nothing to get out of order and it is 
easily installed. 


Our 30 day free trial offer is always open. Let us send you details. 
ive name, size and stroke of press. 


TAYLOR-SHANTZ COMPANY 
485 St. Paul Street ROCHESTER, N. Y. 


A Quality Inclinable Press x 
Backed by a Real Guarantee UR OR 


For General Forging 
You can’t overload 
a Loshbough-Jor- A Paying Investment 
dan Press while - if used but an hour a 
operating within i day. 50 to 500 Ibs. 
its rated speed. 
Any shaft or 
frame failing un- 
der this condition 


will be replaced 3 ; g Beaudry Company, Inc. 


See ; Z 45 Bromfield St., Boston 9, Mass. 
Let us send you 
description of the 
L-J features that 
protect the oper- 


ator and assure 4 
long service and Forging Rolls Presses 


satisfactory  out- Drop Hammers Plate Shears 
put. Or better, 


let us send you a Yeakley Hammers Multiple Punches 
Md Hae LEN ae Multiple Tapping Machines 


f trial. 
ae Punches and Shears, Etc. 


Belt or Motor Driven 


No. 5 Flywheel Press Inclined omer 


Loshbough-Jordan Tool & Machine Co. WILLIAMS, WHITE & CO. 


ELKHART, IND., Us ASU Ee tele MOLINE, ILL., U.S. A. 


] 
oes 'o. Brown Ma- 
00 


1 & 
Cc 


Go, irgh. M. D. Larkin Supply Co., Dayton, 
1 Joseph Beal & Co., Boston, Mass. J. L. Lucas & Son, Inc., 
Bridgeport, Conn. G. T. Reynolds & Son, Providence, R. I. 


CUUACUCUTTATADOGAEGUUERECERREC UEC UOO UCONN EENOUEONGULGQQOOQOOOQOGOOGQOOGOGOOUGUGUGEUWAULAUOQQOQUQUQQOOOOUOUOQGOUGGUOOGGAGUOONUOEESECEOOUOCQOCOO0O0OOUOOGUOOUOOUAERLLUTANLLETEE 


The Improved Wiesman Safety Guard 


Automatically sweeps the operator’s hand safely aside 
when in danger. 


Protects operator at all times. (Also when the press repeats.) 
And does NOT retard production. 


A simple, convenient device attached in one hour without drilling 
any holes in the press. 


WRITE FOR CIRCULAR 


Take advantage of our 20-day free trial offer at our expense 


THE WIESMAN MANUFACTURING COMPANY 
31 to 35 S. St. Clair Street DAYTON, OHIO 


~ HOUMA cence aaaaenaeeeeceggoaaaesnsnenggaaoaaananteggecggououegnssegeecvaagcognacaecceauoeuengcaceeeocoseascgenceesnnasoassasssstsaeontongnsqgeggngnnceocanansneneseenangascescacernnianguaeravsveaenianuanneenin r 


SUUNUUAUANEANGAEOOENUAGOGONGAUOOUADUGDAOOEGAUOSOOUSGUOUEOONOOOODGNUNOUNOLONOONNNUOGUNGOOOEONNOQOOUEODOQONOObOENNG 
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This 1800-Ton 
Hydraulic Die Press 


is just an example from our large line 
of Hydraulic Presses designed for die 
forming, forcing, etc., and by the addi- 
tion of plates to the platens, adaptable 
to a wide range of heating and chilling 
operations. Nothing but the best grade 
of material is used throughout these 
presses, making them machines of long 
service. 


Other machines of our manufacture are 
benders, bulldozers, jacks, pit jacks, 
shaft straighteners, rail benders, punches, 
shears, wheel presses, forcing presses, 
forging presses, crankpin presses, pumps, 
accumulators, valves, etc. 


Write for Catalogs 


THE WATSON-STILLMAN CO. 
192 Fulton Street, New York 


aa z ue McCormick Building, Chicago  ° 
S = H lic D Z 
eH Ue) BN Gada cect ORT Philadelphia, Widener Bldg. 
433 


PME 


ELMES 


Portable 
High Pressure Pumps 


HYDRAULIC & POWER TOOLS 


and SPECIAL MACHINERY 


are built for the most 
severe service with forged 
steel pressure cylinders, 
renewable valves and 
seats and bronze fitted 
throughout. 


CHARLES F. ELMES ENGINEERING WORKS 


Hydraulic Machinery—Special Machinery 


Est. 1851 222 N. Morgan St., Chicago, U. S. A. 


SRUANUUENUUNSUONNGNUONROGQNENOUNOOQONU0E00009000000000000 600000000010 0000EUONEETOOUOLOTAAUONDOCAOETAL TEAL OUAA UTA UEMA CONT LEU EUSA 


HYDRAULIC MACHINERY 


Riveters, Pumps, Accumulators and all types 


of Presses Broaching Presses Forcing Presses 
Punches and Shears Trimming Presses Auto Body Presses Forming Presses 
Steam, Steam Drop and Board Drop Hammers Punches, Shears Extrusion. Presses 


CHAMBERSBURG ENGINEERING CO. CHAMBERSBURG, PA. Plate Bending Rolls PY IE ee 


UTEP LULU CCL A eg 


Dees 


Your forming, forcing, pressing, flanging, bending, 

broaching, etc It’s the easier and more economical way. i 

We furnish complete equipment for pressures from 250 a) 
alah SF 


NDRY_ AND MACHIN 


ESTABLISHED s836 


/PH ILADE LPHIA, P, 


DO IT HYDRAULICALLY— a SOUT ARK 


Ibs. to 3000 tons. Details on request. 


THE HYDRAULIC PRESS MFG. CO. : 
Mount Gilead, Ohio chor preieea Fisher Bldg., chines? Swetland Bldg. -» Cleveland 
39-41 Cortlandt Street NEW YORK CITY J _ ibs 
**For Your Pressing Needs’’ 
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The World’s Standard 


THE “TOLEDO” 


PRESSES FOR EVERY 
PURPOSE! 


More than two 
thousand stand- 
ard patterns and 
a staff of press 
work experts to 
develop new de- 
signs or modify 
old ones to meet 
your needs— 
Toledo Service 


guarantees satis-. 
faction in press 
The ‘Voledo’” Horning and ° 
Wirkhs proses: forsee teoo | WOrkK Production, 
Swinging Beds can be fitted to 

these presses. 


“ADRIANCE” 


Combined Drawing and Reducing Presses 


Built in four sizes to meet requirements of the trade. 
These presses are very efficient in operation and have 


excess power for depth of draw compared with stroke 
of crank. Upper crankshaft operates blank-holder, 
lower crankshaft, the inner plunger. Unique con- 
struction of these presses readily accommodates dies 
to the usual trade requirements. 


ADRIANCE MACHINE WORKS, Inc. 


‘Established 1888—Incorporated 1913 
78 RICHARDS STREET BROOKLYN, N. Y. 


The Toledo Machine & Tool Company 


TOLEDO, OHIO 


Chicago Office: 549 West Washington Blvd. 
Detroit Office: Room 3-250, General Motors Bldg. 


Founders and Machinists and Engineering Specialists on 
Equipment for Sheet Metal Products 


FERRACUTE 


PRESSES 


For Cutting and Forming Metals 


NICHOLSON TOOLS 


For Economy 


MANDRELS— Install a set of nine 
Nicholson Mandrels and save the cost of 
—and space occupied by—several hun- 
dred solid mandrels. You’ll be able to 
fit every round or square hole between 
4%” and 7”. No longer - 
is it mecessary to Arbor Press 
turn solid mandrels . ; 
to size. A light ham- 
mer blow tightens or 
releases a Nicholson 
Mandrel. 


ARBOR PRESSES— 
Have time saving 
advantages appreci- 
ated by production 
men. Nicholson Ar- 
bor Presses can be 
used for punching, 
broaching, bending 
and straightening. There’s an 
adjustable shelf with captive 
leaf to accommodate any 
length shaft; tool rack on 
every stand to keep drivers 
and tools within easy reach; 
five sizes to choose from. 


‘Mandrel 


Standard equipment in rail- 
road, shipyard and machine 
shops all over the world. 
Send for catalog. 


THE FERRACUTE PUNCHING PRESSES have a 
world-wide reputation for efficient action, correct pro- 
portion and beauty of design, the metal being put where 
it belongs, giving the most strength for the least cost. 
A number of sizes, with or without gearing. 


FERRACUTE MACHINE CO., BRIDGETON, 


W. H. Nicholson & Company 


112 Oregon St. Wilkes-Barre, Pa. ' 
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SHEET METAL WORKING MACHINES & TOOLS 


POWER 
PRESSES 


INCLINABLE PRESS HORN PRESS 


Inclinable Arch Riveting Straight Line 
Horn Straight Sided Reducing Bending 

Side Seaming Double Crank Toggle Sprue Cutters 
Punching Trimming Double Action Cam Gang Punches 


Send for Bulletins 


on the above. 


DOUBLE CRANK PRESS STRAIGHT SIDED PRESS 


Niagara Machine & Tool Works 


Established 1879 


BUFFALO, N. Y. U.S. A. 
SS | j 60258 \ 
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Drawing 
Two Cowls 


Biss PRESSES are widely used in the manufacture of 
automobile parts. They have had such an important 
part in making the pleasure car the light and strong 
vehicle it is to-day, and the motor truck the powerful 
and dependable factor in transportation that much need 
not be said as to their merits in the Automotive In- 


dustry. 


The Bitss No. 409-D Patented Double Crank Toggle 
Drawing Press shown is producing two cowls at one 
time. BLISS Presses economically meet every stamping 
need in the manufacture of automobile parts. 


Photo by courtesy of our customer PATENTED 


Bliss for Machinery 


E. W. BLISS CO. Xx) woxes BROOKLYN, N. Y., U.S. A. 


SALES { DETROIT CLEVELAND CHICAGO PITTSBURGH ST. LOUIS BUFFALO CINCINNATI NEW HAVEN 
OFFICES { Dime Bank Bldg. Cleveland Discount Bldg. Peoples Gas Bldg. Oliver Bldg. Boatmen’s Bank Bldg. Marine Bank Bldg. Union Trust Bldg. Second Nat’l Bank Bldg. 


American Factories: BROOKLYN, N.Y. HASTINGS, MICH. CLEVELAND, OHIO. SALEM, OHIO. 
FOREIGN SALES OFFICES AND FACTORIES: 
ENGLAND, Pocock St., Blackfriars Rd., S. E., London ITALY, 345 Via Nizza, Turin FRANCE, 54 Blvd. Victor-Hugo, St. Ouen, Paris 
No. 315 ; 


The American Power Broach 


and Assembling Press 


An efficient machine at a price 
so low as to make broaching 
profitable wherever it can be 
used. 


Capacity for work to 6” diam- 

eter; bore in table 214” diam- 
eter; maxi- 
mum stroke 
14” develop- 
ing approxi- 
mately 2 tons 
pressure. 


Price, $120 90 
F.O.B. Ann Arbor 


The King Pressure Tovala 


THESE RODS SCREW_, 
INTO BOLSTER OR BED § 
OF PRESS 


American Broaching Equip- 
ment for all classes of work. 
Send for circular. See also 
the new American Univer- 
sal Broach Press advertise- 
ment in this issue. 


A Permanent Attachment that equips a 
Single Action Press to produce Toggle 
Press jobs. 


More Uniform Work with a Saving of 
25% to 60% in Production Cost and 
40% to 60% in First Cost of Equipment. 


R. D. KING, Chicago, III. 
1620 Monadnock Block | 


American Broach & Machine Co. 


Builders of All Types of Broaching Machines 
and Broaching Tools 


ANN ARBOR MICHIGAN 


Detroit Office, 2496 E Grand Blvd., Phone Empire 5673. 
Cleveland Representative, M. Jaeger, 342 Engineers Bldg. 
Chicago, T. J. Davis, 550 W. Washington Blvd. 

Toledo, National Supply Co., 136 Huron St. 

Minneapolis, Northern Machinery, 5th Ave. 8S. and 6th St. 
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To 


MACHINERY 


Producers of 


Pressed Metal Parts 


q 


Fight years ago, this month, we first 
marketed Pneumatic Die Cushions to 
supply even pressure on the blanks in 
metal drawing operations. 


We started under the name of the Strand 
Machinery Co., with one type and one 
size die cushion; today we manufacture 
twenty-two distinct types and over 
eight hundred sizes, also Pressure Pad 


Controls, etc., to serve varied purposes 


and to equip all types of presses. 


Marquette Die Cushions have made pos- 
sible many developments in modern 
methods of metal drawing operations, 
and most recognized leaders in the trade 
have long ago adopted Marquette Die 
Cushions as standard equipment. 


Write for our new catalogue. 


Marquette Tool & Mfg. Co. 


321 W. Ohio Street 


CHICAGO, U.S.A. 
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ATLAS Arbor Presses 


Up to 40 Tons 


A MODERN PLANT FOR THE 
MANUFACTURE OF 


Automatic Feeding Devices 


for Punch Presses 
Also 


Reels and Power Winders 


Write or send us samples today. 


Others have profited by increasing their pro- 
duction. Why not you? 


F. J. Littell Machine Co. 


4125-27 Ravenswood Avenue, Chicago 
Dept. M 


The “American” repu- 
tation for efficient 
economical broaching 
equipment is justified 


by the 
New 
American 


Universal 
Broach Press 


Reversible knee enables 
it to be used with equal 
efficiency for pull or 
push broaching. Auto- 
matic stop insures ac- 
curacy; friction clutch 
drive gives easy control. 
Capacity, push broaches 
to 20” long; pull 
broaches to 28” long; 
pressure to 8 _ tons. 
Price $695.00 F.O.B. 
Ann Arbor. 

Write for further details 
of this. and other Ameri- 
can Broaching Equipment. 
See our Power Broach and 


Assembling Press on an- 
other page of this issue. 


American Broach & Machine Co. 
Builders of All Types of Broaching Machines 


and Broaching Tools 


ANN ARBOR MICHIGAN 


Detroit Office, 2496 E. Grand Blvyd., Phone Empire 5673. 
Cleveland ee hg eal M. Jaeger, 342 Engineers Bldg. 

Chicago, T. J. Davis, 550 W. Washington! Blvd. 

Toledo, National Supply Co., 136 Huron St. 

Minneapolis, Northern Machinery, 5th Ave. S. and 6th St. 


Military Road and Grote Street BUFFALO, NEW YORK 
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Atlas Arbor and 
Straightening Presses 
are powerful, conven- 
ient machines with 
unusual capacity both 
in the hand and power 


types. 


The cut shows the 
No. 3 Arbor Press 
equipped (like all our 
hand presses) with 
our patent leverage 
device which enables 
the operator to exert 
enormous pressure 
wita comparative 
ease; either simple or 
compound leverage is 
instantly available. 


Send for the 
Catalog 


ATLAS PRESS COMPANY 


Kalamazoo Mich., U.S.A. 


POWER 
PUNCHING & SHEARING 
MACHINERY 


Helve and Drop Hammers 
Spacing Tables 


THE LONG & ALLSTATTER CO. 


HAMILTON, OHIO 


PRESSES—Foot and Power 


WIRE FORMING MACHINES— 
Standard or Special. 


TUMBLERS - All kinds. 
BALL BURNISHING EQUIPMENT. 


BAIRD MACHINE CO. 


BRIDGEPORT, CONN. 


PRESSES AND SHEARS 


SHEET METAL WORKING 
MACHINERY 


THE D. H. STOLL COMPANY Inc. 
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“This Oliver is the handiest 
machine we ever had in the 
shop.” 

“We wonder how we ever got 
along without it. Saves an 
average of 50% of time on 
practically every die job.” 
Samples of what users of the 
Oliver of Adrian Die Making 
Machine have to say about it. 
We will be glad to give their 
names on request. 


Saws out’ the 
contour of die 
blanks, cams, 
templets, gages 
and experimental 
parts and will file 
and lap them to 
exact size with 
any desired clear- 
ance in a fraction 
of the time re- 
quired to drill, 
chip and hand file. 


Made in two sizes and eight types. 


We carry in stock a large and complete line of saws, files and lap- 
ping stones made especially for machine use, guaranteeing maximum 
output and continuous service. 


OLIVER INSTRUMENT COMPANY 


1410 East Maumee St. ADRIAN, MICHIGAN 


NEW Zone BRANCH, 139 Lafayette Street, Tel., Canal 3982 
ics . Proctor, District Sales Representative. 


The Skill is All in 
the Machine 


ROTARY SWAGING is the modern 
and_ economical method of forming 
solid or tubular circular metal sec- 
tions without waste of stock. _The 
Paneer Swaging Machine reduces 
ap to a circular section. 

, Pound: hexagonal, or similar 

i ae or cold. _ We_ build 
equipment for 


Our policy is to equip the ma- 
chines in every detail with work hold- [ 
ing and feeding devices that will en- 
able them to give the most efficient 
service with unskilled help at a low 
- upkeep cost. 

Machines built to date, have ca- 
pacity ranging froma pin_ point to 
2%” diameter on solid stock, and to 
6” on tubing. 


LANGELIER MFG. COMPANY 


Arlington, Cranston, R. I., U. S. A. 


Ik 


DO THAT. JOB QUICK —=<=* 


Sith 
cuts 


of cutting round rods up ‘to aa dia. 
Flats 5/16” thick and under in iron 
and wild steel, gold, silver, copper, 
brass, aluminum, card, fibre or hard 
rubber sheets—use 


HERCULES SHEARS and ROD CUTTERS 


PLAIN OR COMBINATION 


5 W.M. & C.F. TUCKER, Hartford, Conn. 


MERRELL 


Pipe Threading and 
Cutting Machinery 


Hand or Power Operated 


THE MERRELL MFG. COMPANY 


15 Curtis Street TOLEDO, OHIO 


L&N 


Power Brake 


Squaring Shear 
Open Back 


Press 


Squaring Shear, No. 310 


We manufacture power brakes, 
or forming presses and squaring 
shears in capacities from 16 
gauge to % in., from 4 feet to 12 
feet in length. We also manu- 
facture Mitre Presses, special 
sheet metal machines, forming 
and mitre dies, and shear blades. 


Loy & Nawrath Division 


Birmingham Iron Foundry 


DERBY CONN. 


e yy 
ry} Bul fo 
‘Armor Plate’”’ 
Power Punches, Shears 
and Bar Cutters 


Write for Catalog 51 


BUFFALO FORGE COMPANY 
Buffalo INA 


Quick Loading Reels 
For Coiled Stock 


Double Swivel Reels as illus- 
trated are for use with Roll 
Feeds and Automatic Ma- 
chines. They insure contin- 
uous production. 

Single Inclinable Reels are 
for Hand Feeding or for use 
with Inclined Punch Presses. 

Also Other Sizes 


Roll Feeds, Dial Feeds, Hopper Feeds, Etc., 
Stock Reels, Labor Saving Machinery. 


§S @S Machine Works 
4522 W. Lexington St. CHICAGO, ILL. 


Patent Pending 
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5 DAYTON SWAGING MACHINES 


with a Total of a Quarter Century’s Service 


Fifteen and ten years respectively are the service records of the two Dayton 
Swaging Machines at the H. P. Snyder Manufacturing Company, Little 
Falls, N. Y.,—and the only repairs have been rebushing one main 
shaft bearing. These machines are used for reducing and tapering tubing 
for bicycles and velocipedes. Tubing is reduced from %” to 11/16” diam- 
eter at the rate of 20 feet per minute. Hollow stock for the front fork 
sides is tapered from 1” to 5%” on a length of 12” (two operations re- 
quired) at an average rate of 1600 pieces in five hours. 


Profitable production, long service, low costs—make Dayton Swaging 
Machines popular on all kinds of work. Let us tell you about them. 


THE TORRINGTON COMPANY—Excelsior Plant—57 Field St., Torrington, Conn. 


SUCCESSORS TO EXCELSIOR NEEDLE CO. 


Coventry Swaging Co., Ltd., White Friars Lane, Coventry, England, Agents for Great Britain. Fenwick Freres & Co., 8 Rue de Rocroy, Pcris, France. Agent 
for France, Italy, Belgium, Spain, Portugal and Switzerland. ? 
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Electric Riveting 


Our heading stands for two things, an Electric Riveting Machine and a 
production method. These are the result of ten or more years of hard 
work starting in the “pole line’ hardware business. Here’s the story— 


A line of fittings, fabricated from steel, was designed to compete with 
the malleable cast parts then commonly used. All went well until it was 
discovered that some of the cold-riveted parts wouldn’t stay together ; they 
either worked loose or fell apart and nobody could tell when it would 
happen. Cold riveting was a total failure on this work but something 
had to be done. Hot riveting was obviously the thing but either the de- 
sign of the parts or size of rivet barred its successful employment. Rivet- 
ing of some kind was necessary, but what? Everything was tried. 
Stuck, absolutely stuck! That is, until a transformer was rigged up so 
close to the riveting press that parts could be heated electrically and 
flipped into place before the rivet could cool. The result of this was 
pretty good but the method unsatisfactory. Thought, work, experiments 
followed—then the transformer was made a part of the riveting press 
and rivets heated after assembling. 


The next step was the construction of the ‘dual head,” a device in which 
one unit was designed and built solely for carrying electric current to 
the rivet. When the proper temperature was reached, the operator could 
shift to the second unit and operate it to set the hot rivet. The dual 
head was a very important development. 


The automatic duel head, safety release and other improvements came 
later. After a number of machines had been in successful operation on 
our own work for some months, we built a few for people who had asked 
for them. We watched these machines in operation, made some improve- 
ments, built some more machines, finally we had the present Kobert 
Electric Riveting Machine. This type machine has been in successful 
operation in a number of different industries for more than 5 years. 


There you are. Haven’t been able to tell the whole story or even show 
a picture, but you can easily see a Kobert Electric Riveter in operation— 
ask any of our dealers. At the same time get the Green Book, it’s worth 
reading. 


Kobert Machine Company, Inc. 
98 Union St., Worcester, Mass. 


Chicago: Philadelphia: 
Neff, Kohlbush & Bissell Swind Machinery Co. 


Detroit, Pittsburgh, Cleveland, Cincinnati: 
Motch & Merryweather Machinery Co. 
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Master Cams That Take Their Turn on 
the Rowbottom Milling Machine 


Automatic canning machinery requires many cams of many 
kinds and this group of “masters” shows only a few of the pat- 
terns in use in a big plant building this type of machinery. 


The variety is great enough, however, to give some idea of the 
work done here on the Rowbottom Cam Milling Machine, for 
not only are all the cams cut on the Rowbottom, but the master 
cams themselves are accurately and economically produced on 
the same machine. 


The range and simplicity of Rowbottom Cam Milling Machines 
transform the manufacture of cams in quantity, from a diffi- 
cult and expensive to an extremely satisfactory and highly 
profitable class of work. 


“Rowbottom for cams’ is a good motto to tie to, whether 
you use Rowbottom Cam Milling Machines in your own 
plant or let us handle your work in our contract department. 


Details of the machines, estimates on special work, on 
request. 


THE ROWBOTTOM MACHINE COMPANY 


WATERBURY, CONN., U.S. A. 
Factory: WATERVILLE, CONN. 


Rowbotiom/rCams- 
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Leader Pins—Bushings—Dowel Pins 
Hardened and Ground, Carried in Stock 


Leader Pins 


Made of steel, carbonized, hard- 
ened, ground and lapped on cen- 
ters to + .0002” of dia. 


In complete range of sizes from 
14” x 4” to 14% x 9”. Immediate 
shipment from stock. 


Larger sizes on order. 


Bushings 


Danly Standard 
Straight, Shoulder 
and extra long bush- 
ings in wide range of 
sizes. 


Dowel Pins 


Hardened, drawn and 
accurately ground to 
+ .0001” of diameters. 


Also stocked .001” 
over size. In_ stock 
from 3/16” x %” to 
1" x 234". Boxed 
and labeled; dozen to 
box. 
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DANLY MACHINE SPECIALTIES 


(Division of Ludwig & Ludwig) 


4911 Lincoln Ave. CHICAGO, ILL. 


ent-Ceven: 
Builders for 


Production 


Behind the 


Scenes 


the standards of industry, at a price that is 
only made possible by expert service and 
efficient equipment. 


A complete installation of machines of the 
class and quality of the big boring mill here 
shown enables us to build any kind of stand- 
ard or special machines up to 100 tons eco- 
nomically and efficiently in any quantity. 


We are ready to discuss your project, ad- 
vise on its execution, estimate on the work 
and guarantee satisfaction. Come and see 
us when you’re out this way. 


“Building for production” means building 
machines of a class and character to advance 


THE KENT-OWENS MACHINE CO., Toledo, Ohio, U.S.A. 
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production 
costs, 

run your 
business 
under two 
roofs— 
yours 
and ours 


UR specialty is tooling equipment for 
() special work; Jigs, Dies, Gages and 


Fixtures, also Machines and Special 
Tools. We specialize in one direction for the 
same reason Henry Ford does— to get produc- 
tion. And we ‘get production with special 
equipment—tools made for the work. 


Standard equipment won’t give you produc- 
tion on special work. Why not, therefore, put 
your tool-room under our roof? We can save 
money for you through our wide experience in 
designing and building special equipment; we 
have in many instances doubled and trebled 
production. 


Send samples or blueprints of your product; 
state equipment used; tell us your needs. If 
Wwe can increase production and lower costs by 
special equipment we’ll tell you how—or re- 
turn sample with a frank statement that we 
can’t improve on your own methods. 


The Steel Products Engineering Co. 


REPRESENTATIVES: Hess-Schenck Company, Cleveland, Ohio. J. L. Lucas & Son, Inc, 
Bridgeport, Conn. Haberkorn & Wood, Detroit, Mich. McCoy. Brandt Makes Co., Pitts- 


burgh, Pa. Scott-Bansbach pia igag ee Co., Chicago, Tl. M. Walsh Machinery Co., Mil- 
waukee, Wis. Buckner-W ooard Seattle, Wash. et meee Machine Tool Corporation, 
Buffalo, N. Y. Triplex Mch. Tool “Gorp., 50 Church St., New York, N.Y. 


PHILADELPHIA 


Machinery’s Special Equipment Section 


DU PONT 
eee PF NGINEERING oo 
COMPANY, 


Only One 
Standard 


A degree of quality that will assure 
absolute satisfaction is our only 
standard in producing every job we 
do. 


Complete equipment, experienced 
workmen, and capable supervision 
permit us to handle your machinery 
or machine parts, castings, patterns 
or special apparatus requirements 
quickly, economically and satisfac- 
torily. 

Can we serve you? We will gladly 
estimate on that job you have in 
mind. 


WILMINGTON SHOPS 
Wilmington, Del. 


We Solicit Inquiries for the 
Manufacture of High Grade 


Mechanical Products 


Our equipment lends itself par- 
ticularly to such specialties as 
Special Machinery, Screw Ma- 
chine Products, Worms, Worm 
Gears, Thread Milling, Grind- 
ing, Tools, Jigs and Fixtures for © 
manufacture of interchangeable 
parts, heat-treating, develop- 
ment of mechanical ideas, Wi- 
caco Piston Rings. 


Wicaco Screw & Machin Works, Inc. 


Stenton Avenue and Lou_:n Street 


PENNA., U. S. A. 
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Better Work in 85% Less Time 


Details are confi- 
dential, but a 
glance will show 
you there are 5 
working’ and 1 
loading positions. 
The machine cut 
machining time 
from 10 to 1% 
minutes per piece 
and improved the 
quality : of the 
product. 


No, Mr. Manu- 
facturer, this 
case is not excep- 
tional. We’ve 
done even better 
on occasion and 
increases of 25 
to 80% are every 
day occurrences. 


Why not consult 

us about YOUR 
Production Prob- 
lems? 


Manufacturers’ Consulting Engineers 
McCarthy Building 


O. C. Kavle SYRACUSE, N. Y. L. W. Moulton 


HIGH GRADE 
JIGS, FIXTURES, DIES, GAGES 
AND SPECIAL MACHINES 
SEND FOR FREE ILLUSTRATED PROSPECTUS 


MEHL MACHINE TOOL @ DIE CO. 


Established 1913 
80 Minutes from New York City ROSELLE, NEW JERSEY 


JIGS TOOLS DIES 


We can give you excellent service, making and design- 
ing Dies, Fixtures, Special Machines, Jigs, Small 
Tools, Gauges and Stampings. 


AMERICAN TOOL & MFG. CO. 
Urbana, Ohio 


A Card will bring our Catalogue 


Designers and 
Builders of THE 


Special Machin- BUDD -RANNEY 


Brn lies and ENGINEERING 
eepeiees: COMPANY 


Let us figure on 5 
your requirements. Columbus, Ohio 
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MODERN well equipped Boiler, Ma- 
chine and Blacksmith Shop enables us 
to build many kinds of special machinery. 


Regular line of manufacture includes: 


Foundry Cupolas and Ladles 

Core Oven and Cars 

Tanks and Stacks 

Tumbling Barrels 

Sand Blast Machinery 

Dust Collectors Cloth Screen Type 
Overhauling of Steam Shovels and 
Locomotive Cranes. 


J. W. PAXSON COMPANY 
Nicetown Lane and D Street PHILADELPHIA, PA. 


LET US BE YOUR TOOL-ROOM 


Dies, Tools, Jigs, Gages, Fixtures, Etc. 


We have the reputation for producing tools that are fool- 
proof, easy to manipulate and give the largest possible 
production. 

Quality—Prompt Delivery—Fair Price 


Arthur Brock, Jr., Tool & Manufacturing Works 
533 North 11th Street 


OUR SPECIALTY 


Special Machinery made to your blueprints. 
Contract work—large or small quantities. 
Let Us Quote You 


DAVENPORT MANUFACTURING CO. 
MEADVILLE, PA. 


Machinery’s Special Equipment Section 


Philadelphia, Pa., U.S. A. 
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| Do You Drill 
| Connecting Rods? 


You have heard of continuous milling op- 
erations. This special machine has been 
designed and built by The Columbus Die, 
Tool & Machine Company for continuous 
drilling operations, drilling both ends of 
a connecting rod simultaneously. 


But that’s only one example of where a 
, Special machine designed and built in our 
* plant has effected a noteworthy saving in 
production costs. Tell us about your 
problems and ask for suggestions on ~ 
special machinery for speeding up rates 
of production. 


The Columbus Die, Tool & 


Machine Company 


COLUMBUS OHIO 


NEED HELP? 


Need overflow capacity for your tool-room? 
Not enough men to handle the work—satis- 
factorily—on time? 


Reliance Service is ready—modern plant— 
expert mechanics—ample facilities—ready 
to make your jigs and dies. 


Prompt attention will be given your order— 
prices are right because we can route special 
jobs and make production on them. 


Send blueprint for estimate 


Reliance Die & Stamping Co. 


515 North LaSalle St. Chicago, Ill.,U.S. A, 
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J & J Forgings 
Won’t Swell Your 
Scrap Heap 


Nothing more annoying than to pay for 
tons of high grade forgings and see 20 
to 25% of the metal go to the scrap heap. 
Nothing like that occurs in shops that 
standardize on J & J “Better” Forgings. 
They’re forged so close to finish dimen- 
sions that finish machining is all that is 
necessary—a clear saving of machining 
time, trouble and metal, which is best 
appreciated when experienced in your 
own shop. 


Try them on your next order. 


THE JOHNSTON 


Spindles ; 
Arbors & JENNINGS CO. 
Gear Blanks INCORPORATED 1894 


Weldless Rings 
Engine Shafts 
Axles, Etc. 


Addison Road and Lake Shore 
R. R. Tracks 


CLEVELAND, OHIO, U.S. A. 


Efficient Contract Manufacturing 


Shows Profit All Through 


We operate large Iron and 
Steel Foundries, have a com- 
plete Pattern Shop, and a 
Machine Department with a 
large range for both small and 
large work. 


THE ADAMSON MACHINE CO. 


Engineers, Machinists—Iron and Steel Founders 
AKRON, OHIO, U. S. A. 


Let us estimate 
on your work. 


Here’s a good example of what we mean. This is 
the ‘“Fit-Em-All” Socket Wrench; the retail price is 
$2.50. Now consider, that the retailer, the designer 
(our customer) and we, the manufacturers, all find it 
profitable to make and sell these tools. 


Do You Want ~ 

RealService? Dies, Tools 
Special Machinery—Small Stampings. Production Work 
on Machine Parts. Real Service at the Right Price. 
With fine equipment and a splendid organization we guaran- 
tee satisfaction. Let us quote you on your requirements. 


THE BANNER DIE, TOOL & STAMPING COMPANY 
COLUMBUS, OHIO 


The answer? Manufacturing efficiency. The kind 
that is absolutely necessary in a successful contract 
shop. 


We offer a complete contract manufacturing service, 
design, development, model making and building 
of special machines. Precision jig, fixture, tool and 
die manufacturing. Special stampings. 


PRECISION ENGINEERING CO. 


JAMESTOWN NEW YORK 
The World’s Headquarters For Sheet Metal Products 


HETHER you want help or want work— 
want to buy a book, a tool or a machine— 
in fact, whatever small bit of advertising you 
are thinking about, send your order to 
MACHINERY’S Classified or Want Section. 
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i LINER PIN 


' DIAMANT 


| STANDARD 


| 


| PUNCH and DIE SETS 


Patented U. S. Patent Office. 


Rear or diagonal steel liner 
pins and bushings insure ac- 
curacy on all press. opera- 
tions, 

_ The strength and rigidity of 

. these sets enable us to rec- 

eee — ommend them for heavy duty 

service with assurance that 
they will outlast sets of lighter construction. 


All sizes in stock for immediate delivery. 
Our product is our best advertisement. 
Our service department will advise economical size. 


ass, DIAMANT TOOL & MFG. CO., Inc. 


TALS 95 Runyon Street NEWARK, N. J. 


Safeguard Your Reputation 
with Dyson Forgings 


Be as careful of the quality of the steel 
going into your product as you are of the 
machining operations. 

For a given size, a Dyson Forging is strong- 
er than ordinary steel; for a given strength 
you may use less material. 

Dyson Forgings—anything from a 3” nut 
to a 5-ton shaft. Rough machined. Heat- 
treated. Get an estimate. 


JOSEPH DYSON & SONS 


CLEVELAND OHIO 


U.S. 


Doehler Die-Cast Aluminum Vacuum Cleaner 
Housing 


Guaranteed 
to align perfectly 


Best gray iron castings, 
carefully machined amd 
parallel; liner pins are 
tool steel, hardened and 
ground. Produced in quan- 
tity, sold direct, cost less 
to buy than for you to 
make. Before experiment- 
ing, send for list of sizes 
and prices. 


U. S. Tool Co., Inc. 


SUB 
PRESSES 


117 Mechanic St., Newark, N. J. 


FREDERIC C. DANNEMAN 


124 Baxter St., New York City 


Sole Distributor 
for Greater New York 
Phone, Franklin 5624 


Carriles stock for immediate delivery 


Flat Die Forgings to Any Blue 
Print or Any Grade of Steel 


THE MACHINERY FORGING COMPANY 


5450 Hamilton Ave. CLEVELAND, OHIO 


Do the Machines You Build Require 


HOLLOW BORED FORGINGS and STEEL SHAFTS? 


If so, it may pay you to submit your blueprints and let us 
quote on such items as Lathe Spindles, Piston Rods, Rams, 
Clutch Shafts, etc. 


AMERICAN HOLLOW BORING CO., Erie, Pa. 


The purchase of Doehler Die- 
Castings is not merely the 
purchase of a quantity of 
finished metal products. 


It is also an investment in 
the reputation, the resources, 
the experience, the service, 
of the Doehler organization 
—the largest producers of die- 
castings in the world. 


Your return on this invest- 
ment is the security which 
reputation, resources, experi- 
ence and service give—the 
knowledge that the Doehler 
name and responsibility are 
back of: every Doehler Die- 
Casting you use. 


DOENHLER DIE:GASTING Co. 


BROOKLYN. NVY. 
TOLEDO. OHIO. 
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WHY NOT USE DIE CASTINGS? 


Ideal also for AS compared to sand castings Die Castings are stronger and 
- Bearings, eliminate finish machining; as a substitute for machining 
: i ) Gears, coon intricate interchangeable parts they save the expense of jigs, 
WA: * fixtures, etc., and of individual inspection for accuracy. 
Many manufacturers of automobiles, telephones, typewriters, 
mechanical actions, precision instruments, etc., endorse 
Phoenix Die Castings. Why not try them on some of your 
expensive parts? 


copter © (C Pea@ea ee) PHOENIX DIE CASTING CO. 


Established 1907 - BUFFALO, N. Y. 


Ap 
Qe 


If you have an idea to be devel- 


oped, a mechanism perfected, un- 


usual tools to be made, a machine 
built—there are concerns who 
specialize in doing just these 
things. 


MACHINERY’S Special Equipment 
Section is designed to bring to- 
gether purchasers and makers of 


YW products of special nature. It 
groups the advertisements of man- 
ufacturers who have a service to 


offer rather than standard tools or 
(a Eee ced machines. 


ANYTHING IN WIRE 


Odd and unusual wire bends, or twists, metal ribbon 


products made on automatic machines in shorter time Look them up in MACHINERY. 
than you'd believe possible and at reasonable prices.. 
Let us estimate on your work. 


Eastern Tool & Manufacturing Company 
135 Bloomfield Ave. BLOOMFIELD, N. J. 


LIGHT STAMPINGS 


of all kinds. We can also furnish Dies and Tools. 
Our low overhead insures a reasonable price. 


Send Samples or Blueprints for estimate. 


THE SAFETY WIRE GAS GLOBE CQ. 
COLUMBUS, OHIO 


Guaran teed. 
Die wick Delivery 
rans 1 Castings’ 


Peak DiE CASTINGCo.,INC. 
128-138 MottSt., New York City 


Brass, Bronze and Aluminum 


CASTINGS 


TIFFIN BRASS & BRONZE Co. 


TIFFIN, OHIO 
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FRANKII 
DiE- CASTINGS 


Make Easy Work of 
Castings Difficult 
to Machine 


We think that anyone who studies the drawing be 
of this cream separator part will agree with us that it a 
was difficult to machine. That is why die-castings ] 
were later specified. And this part represents only 
one of many problems that Franklin Die-Castings 
have solved, 


\ 
shee Und 
' 1 
fs 3 
. 


‘ll POPLINE rf 


nent 


We originated the die-casting process in 1892 and 
for over thirty years have been reducing costs and 
simplifying o-tput in many fields of industry. 


We cast in aluminum tin, lead and zinc base 
alloys. Quotations furnished on receipt of samples 
or blueprints. 


Write for booklets, 
“*Franklin Die-Castings in Modern Inventions”’ 
and “ Die-Casting.”’ 


FRANKLIN DIE-CASTING CORPORATION 
Gifford and Magnolia Streets 
Syracuse, N. Y. 


Since 1919 ALUMINUM CREAM SEPARATOR DISTRIBUTORS 
MADE BY THE PERMANENT MOULD PROCESS 
SUPERCAST 


QUALITY 


DIE CASTINGS 


THE SUPERIOR D DIE E CASTING CO. 


CLEVELAND 


DIE CASTINGS 


Prompt delivery guaranteed. Send samples, 
blueprints or sketches for estimates. 


MI. VERNON DIE CASTING CORPORATION 


MOUNT VERNON, N. Y. 


(The distributor ore a cream separator revolves at a very high 
rate of speed. It must be strong to withstand this speed and 
perfectly balanced. rete: it must be free from porous spots 
where milk can collect and sour. 


Permanent Mould Aluminum Castings are guaranteed to 
be free from porous spots or blow-holes. They are stronger 
than either pressure aluminum die-castings or aluminum 
sand castings. This manufacturer of cream separators natu- 
rally chose to have his distributor parts made as Permanent 
Mould Aluminum Castings in preference to porous aluminum 
die-castings. Incidentally we were able to save him forty 
per cent of the weight of the distributor as formerly pur- 
chased in a sand casting and give him a casting as accurate 
as the best pressure aluminum die-casting he could buy. 

You doubtless have parts that cam be made more eco- 
nomically as Permanent Mould Aluminum Castings without 
sacrificing strength. Send sample or blueprint for quota- 


ELECTRIC tion or write for further information and sample castings. 
STEEL CASTINGS The Bronzo Alumina Corporation 


Permanent Mould Aluminum Castings 
BUFFALO, N. Y. 
Farrell-Cheek Steel Foundry Co. DETROIT PHILADELPHIA NEW YORK 


F. H. Bourke, J. T. Lioyd a . 
SANDUSKY, OHIO 4577 Cadillac St. 5452 Chestnut’ St. 45 Park Row 
en A Sl RT RAE ES AS TCS EES ELLIE IIE LA ILLEOL ES ELA LL EAE ALOEIO ALLE LEDLR DA LIE LOL OL LOLEEE DE DADE DOPE, 
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Union High 
Power Cutters 


Tools that 
put Profits into 
Production 


When we first developed Union High Power Cutters it was 
hard to convince manufacturers that our statements were 
not claims, but facts. Time and service, however, have 
proved that Union High Power Cutters cut faster, longer 
and require less power than ordinary cutters. Their wide- 
spaced, undercut teeth are stronger, have a shearing action 
without drag, and take less time to grind. The extra chip 
clearance prevents chips clogging and retarding the cutting 
action of the teeth and provides a better finish. 


Users of Union High Power Cutters find that they permit 
increases in output, as high as 100% in some cases, with less 
heating of tools and work. A trial order will show you. 


Twist Drills, Reamers, 
Gear and Milling Cutters, 
High Power Cutters, etc. 


Union Twist Drill Co. 


Athol, Massachusetts 
U.SwA: 
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“Consider the Brass” 


Quality in brass stampings is determined by the efficiency of the 
press, the expertness of the operator, and the way the brass acts. 
This depends on uniformity of temper, gage and width—and these, 
in turn, on the way the brass is made. The foundry, the metallurgi- 
cal laboratory—all influence the result. 


So—‘Consider the Brass’” —and its maker. 


Long established, with a large and complete organization and well 
equipped plants producing uniformly high quality products in huge 
volume, we can guarantee that every step in the manufacture of 
Chase Brass is right. We can give you quality insurance that helps 
make press work profitable. 


Are you on the list for the Chase Diamond ? 
All the news about brass, especially Chase Brass. 


CHASE METAL WORKS 


Division of Chase Companies Inc. 


WATERBVRY CONNECTICVT 


PLANTS 


CHASE METAL WORKS <€HASES>CHASE ROLLING MILLS 


Mark 


New York Chicago Rochester Philadelphia Boston Pittsburgh . St. Louls 
The Chase Companies of California 
San Francisco Los Angeles 
The Ohio Chase Company, Cleveland 


EB 


170 MACHINERY August, 1928 


# Union Drawn Service 
Bright Finished Steel 


We’ve been manufacturing cold-finished steel and iron 
in all standard and many special analyses required for 
industrial purpose, for the past thirty-four years. 


Thousands of tons of finished and semi-finished steel are 
carried in stock in our three mills; thousands more in 
our five conveniently located warehouses. 


In order to assure alloy steels 
with the exact physical prop- 
erties specified by our custo- 
mers we maintain also an ex- 
tensive and up-to-date metal- 
lurgical iaboratory and a 
modern heat-treating plant. 


YE ee Our experience. our resources 


apace and our good will are yours 
Detroit to command. 

Philadelphia 

Cincinnati 


Free Cutting Screw Stock, Cold Drawn Elevator Guides and Turned and Polished Shafting, Rounds, Flats, Squares, Hexa- 
gons, etc., in Bright Finish Bessemer, O. H., Nickel, Chrome and Vanadium Steel of unsurpassed quality. Catalog and 
quotations on request. 


UNION DRAWN STEEL CO., “x, Beaver Falls, Pa., W* Beaver Falls and Gary, Ind. 


OTHER OFFICES AND WAREHOUSES—New York, 460-466 Washington St. Philadelphia, Ninth and Willow Sts. Cincinnati, 2225-47 Bogen St. 
Chicago, 570 West Adams St Detroit, 237 Jos, Campau Ave. SALES OFFICES—Boston, Boston-Massachusetts Trust Bldg. | Buffalo, White uilding. 
Cleveland, Kirby Building. PACIFIC COAST REPRESENTATIVES—Milton Pray Co., Monadnock Bldg., San Francisco; Washington Bldg., Los Angeles, 
and L. C. Smith Bldg., Seattle, Washington. 


BRASS a3 STEEL 
AND ; 


BRONZE & i 2) BURNISHING 


The Quest for Superiority 
lia Cutting [ool 


The aborigine’s quest for superior 
metals was often beset with peril— 
but he considered it worth while. 


Today his crude ores and metals are 
made into myriad servants by the 
methods of modern man. Gne of 
the best results from such modern 
methods is 


UTICA TOOL STEEL 


—an ideal steel for threading tools, 
taps, gauges, punches, twist drills, 
reamers, form cutters, etc., or 

wherever a keen, dur- ee 
able cutting edge is de- 
sired. Free from tend- 
ency to warp or twist, 
erack or check when 
quenched in oil. 


ASK FOR PRICE LIST 104 


| THE ABBOTT BALL CO, 


ELMWOOD HARTFORD, CONN. 


TIME — TOOL — PAY — IDENTIFICATION 


No matter what size, style or 
shape check you _ require, 
sunk or raised letters, you’ll 
find PANNIER a thoroughly 
dependable source of supply. 
Good facilities for quick de- 
liveries and the assurance of 
dependable workmanship. 


Sa? Se@ahr m1 
Ee other wonderfitl 
" Steels \4 

oa 


May wetalk |. 
over your steel .* 
requirements — 

with you? == 


LUDLUM STEELS 


SPECIAL STEELS SPECIAL PURPOSES 


LUOLUM STEEL COMPANY WATERVLIET- N.Y~-U.S.A. MASTER 


MARKERS a quarter of a century, 


Been making them for 


PANNIER BROS. STAMP CO., Pittsburgh, Pa. 
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Red@ut Cobalt , 


HIGH SDEED STEEL 


a 
— atl ~ . 


gy Tt | TT) 


Increased Their Output Almost Double 


A specialty metal products manufacturing 
company of Ohio, have been using RED CUT 
COBALT BITS for facing, turning and bor- 
ing forged steel gear bands for over two 
years and the results show typical Red Cut 
Cobalt performance. 


RD Vi laws 


The operation consists of removing 445 inches 
off diameter—the width of cut being 1”—the 
speed 118 feet per minute. 


With RED CUT COBALT BITS between 18 
and 21 pieces per hour are obtained—the 
highest number with other steels ranging 
from 10 to 12 pieces per hour. 


There is probably an operation in your plant, 
too, where similar results can be obtained 
with RED CUT COBALT. Our Representa- 
tive will be glad to demonstrate its efficiency 
and economy any time, on any operation you 
may select. 


VANADIUM-ALLOYS STEEL COMPANY 


LATROBE, PENNA. 


BAlaaen..- eto ee 


AL settee cee 


WAREHOUSES: 
Chicago Detroit Springfield, Mass. 


BRANCH OFFICES: 
Boston Philadelphia Buffalo Pittsburgh 


Cleveland Cincinnati Dayton St. Louis 


The Reo Motor Car Co. 
Lansing, Michigan 
uses HOYT Babbitt and Solder 


Where It’s Different 


S far as outward appearance is 
concerned, there may be no dif- 
ference between HOYT Babbitt and 
that of some unknown manufac- 
turer. But when subjected to the 
acid test of active service, the in- 
herent high quality of the HOYT 
product quickly differentiates it. The 
use of HOYT Babbitt for anti-fric- 
tion service is your best protection 
against the too-frequent necessity 
of rebabbitting—against costly in- 
terruption of production. 


Protect your investment by de- 


manding only HOYT Babbitt. 


GENUINE “A” 


Wherever a Genuine Babbitt is desirable 


EAGLE “A” 


At a price lower than you'll expect 


If your jobber can’t supply you, 
we'll tell you who will—write us. 


HOYT METAL COMPANY 
pair eaeiaalil 
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CAN YOU 
IMAGINE A MAN 


who would choose an au- 
tomobile by the price per 
pound, not realizing that 
performance is the real 
test of value? Bearing 
metal is exactly the same. 
It isn’t what the metal 
costs, it’s how long it 
performs, that really 
counts. Cheap metal 


that breaks down quickly 


is mighty expensive in 
the end. 


Ajax Bull 
Bearing Alloy 


combines low cost and 
endurance in a surpris- 
ing fashion. Try it out 
at our risk. 


The Ajax Metal Company 


Main Office and Works: PHILADELPHIA, PA. 
New York Boston Chicago Cleveland 
Washington 


MOLTRUP 
Finished Machine Keys 


Made and stocked in all standard types 
and sizes. Cold drawn steel is specially 
selected and prepared for the purpose. 
Accurate, full size, finely finished and 
long wearing. We also make them in 
sizes to meet special requirements. Send 
for prices. 


Also: Ground and Polished Steel for general 
machinery construction, Cold Drawn Steel 
Shafting, Free Cutting Screw Steel, Rounds, 
Hexagons, Squares, Flats, Special Shapes and | 
Finished Machine Racks. 


Moltrup Steel Products Co. 


BEAVER FALLS PENNSYLVANIA 


DISTRICT OFFICES: New York, Woolworth Bldg. ; brigct 201 
Devonshire St.. Buffalo, 303 White Bldg.. SALES GENCIES: 
Central Steel & Wire ‘Co., Chicago and Detroit Cushman 
Company, Cleveland; R. EK. Murray & Co. 08 Wie oevitt Bldg., 
Norfolk, Va.; Union Iron & Steel Co., Gaetan th 
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High Speed 
and other 
HIRTH-STERLING 
ZOOL STEELS 


—~> > -@) «<< 


THE knowledge, experience and skill 
of SHEFFIELD combined with the best 


PITTsBURGH practice have made these 


steels the standards of QuaLity and 


Unirormity wherever Tools are used 


UNIFORM PRICES 

UNIFORM TERMS 

UNIFORM DELIVERY 
Orv USERS 


s+ bt —_—D ~(@) - $< 4<- 


FIRTH-STERLING 
STEEL COMPANY 
McK eesport, Pa. 


NEW YORK BOSTON HARTFORD 
PHILADELPHIA CHICAGO CLEVELAND 
DETROIT LOS ANGELES 
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[X designing machinery operated or 
controlled by a spring, it fre- 
quently happens that the accommo- 
dation of a suitable spring is left to 
chance. Oftentimes expensive al- 
terations must be made in the origi- 
nal model, and in some cases the en- 
tire machine rebuilt through the neg- 
lect of what usually appears to be a 
small item. 


Before a casting is made or a part 
machined, submit your blueprints of 
new machinery to a spring manufac- 
turer and make sure that he can sup- 
ply you with an article that will fill 
your needs. If it happens to be a 
particular job, specify 


Spaulding Hard Fibre 
for great strength 


with light weight 
\ \ Then great strength, long life and 


light weight are important in 
the production of : eae ae pattie - 
then Spaulding Hard Fibre frequently - 
becomes the most practical material = JOHN CHATI LLON &SONS 


with which to meet those require- - P Established 1835 
ments. a _ ia 85-99 Cliff Street New York City, N. Y- 


In the carrier system illustrated above, 
for example, both the doors at the 
ends of the tubes and the carriers f ; ~ . 
themselves are made of Spaulding os Dart Unions 
Hard Fibre—containing maximum : 

strength and durability with mini- 
mum weight and cost. 


Last Longer 
than the Pipe 


They have bronze to 


PHYSICAL PROPERTIES : 
bronze seats that can’t. 


Electro Rupture, 


200 to 400 volts per 1/1000" thickness. hs 7K rust or corrode; well 

Tensile Strength, ’ = So Wyn cut threads that pre- 

. 70,008. to 20,000 Ibs. per sq. ine vent leakage! They 

Compressing Point, \ - F 

28,000 to 40,000 Ibs. per sa. in. ie » | won’t rust out, can’t 

Shearing Strength, ; = '\W wear out. Unions, Ells, 

9,000 to 13,000 lbs. per sq. in. \ Tees, Flanges—send for 

If you are experimenting with the use a sample and price list. 

of hard fibre, we will gladly give you ; 

the benefit of our experience if you E.M. DART MFG. CO., Providence, R.I. 

will write us. ey The Fairbanks Co., Sales Agents. 


Canadian Factory: Dart Union Co., Ltd., Toronto. 
Furnished in sheets, rods, tubes 


and special shapes. 
SPAULDING FIBRE COMPANY, Inc. 


318 Wheeler Street, Tonawanda, N. Y. Buy Them oe On Approval u 


BRANCH OPEC e eae oe SS Madison Adjustable Boring Cutters and Bars cut ac- 
Gees We iske: St, Chose os curate holes of any size; save reaming and grinding; 
15 Elkins St., Boston, 27, Mass. a can be set within .00025” in a few seconds time by 
141 N. 4th St., Philadelphia LS an ordinary mechanic. successfully 
iA ee aces Ao, - used on automatic machines, turret 
310 East 4th St., Los Angeles, Cal. i lathes, and boring mills as 


well asengine lathes. 


Let us send one 
on 30 days’ trial. 
What size, please? 


MADISON MANUFACTURING COMPANY 


MUSKEGON MICHIGAN 
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Cttée: Self-Gripping Mandrels 


Hold Securely Without 
Distorting the Work 


A solid body of alloy steel with three grooves 
each containing a hardened roller and a 
long, flat spring. Slip the work into place 
and, when a cut is started, the rollers auto- 
matically grip it. When the job is done 
slide the piece off by hand. That’s all there 
is to it—no hammering, no pressing. 


Ettco mandrels do not expand but they do 
grip. Dirt does not bother them nor oil 
nor grease. They are heat-treated and 
ground .0002” to .0004” under size. 


You try ’em—that’s all we ask. 


EASTERN TUBE & TOOL COMPANY, Incorporated 


594 Johnson Ave. 7 BROOKLYN, N. Y. 


SPACERS 


Up-to-date successors of the old- 
fashioned washer—made of good 
grade open hearth steel—pro- 
duced by the thousand—marked 
for identification—sold for a 
fraction of the cost of home- 
made product. You can try some 
of them free, if you'll tell us the 
sizes you want. Fill in and mail ; 

the coupon. Ro eh 


Detroit 


Stock sizes with or without standard keyways—for This Coupon é $ 
arbors of the following diameters: is Provided oa Stamping 
¢ 
3%, We, 56, Kh, I, 1, 1%, 1%, 1%, 1%, 156,1%, for Your x Co. 
1%, 2, 2144, 2%, 3, 3% and 4 inches. Convenience of 3445-3459 West Fort St. 
: ¢ DETROIT, MICH. 
Stock Thicknesses: .003, .004, .005, .010, .015, .020 o WEA Bete. FES ieee 
and .025 inch. yal me price list of your Spacing 
To Order: .0015 to 3.000 inches. ie taieie Ana fn 
o 
ro NEA ae ee tet ie eate cea) ees. sue aca¥a, «(oles aet.oiei 
¢ 
o POBITION © clades re eS enue Dore ahe ole lo aloes Stave.» 


Detroit Stamping Company 


3445-3459 West Fort St., DETROIT, MICH., U. S. A. z 
a A AELTESS cut shale aisle ietions enats!'s, a s)itisl «islets eaters w afetoyetele s:ehereke 06 
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Made in any quantity, from single 
experimental gears or rush break- 
down repair, to production orders; 
in all sizes from 14” to 72”. 


Ask for latest 
catalogue 


GRANT WORKS 


151 PEARL STREET, BOSTON, MASS. 


Our Customers Say— 


Cincinnati Gears are accurate, 
long wearing and moderately 
priced. Their reports enable us 
to guarantee your satisfaction 
in these important parts. 


Let us estimate on your needs. 


THE CINCINNATI GEAR CO. 
1825-1841 Reading Road 
CINCINNATI OHIO 
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Order By Name 


Insist on quality—order by name— 
everything you buy. In no other 
way can you be sure of results. 


Meisel Gears are specified over and 
over again by old customers who 
do not ask the price. They know 
that just as quality is right, prices 
are reasonable. 


Also to your specifica- 
tions screw machine 
work up to 514”; Heat 
Treating, Broaching, 
Contract Work, Case 
Hardening, Tooth 
Rounding, Splining, 
External and Internal 
Grinding. Let us quote 
on your work. 


MEISEL PRESS MFG. CO. 


948 Dorchester Avenue 
BOSTON, 25 MASS. 


enter 


GENERATED 


in our 


Gear Cutting 
Department 


(Cut is full size) 


Let Us Quote You 


MEISSELBACH-CATUCCI MFG. COMPANY 


54 STANTON STREET NEWARK, N. J. 


Adams: Farwell 
GEAR HOBBERS 


Write for Catalog No. 809 


THE ADAMS COMPANY vetrcue' tows, USA. 


BEVEL GEAR GENERATORS 
BEVEL GEARS ...... 


CUT THEORETICALLY CORRECT vas 


Special facilities for cutting Worm, 
~, Helical, Miter, Internal and Ellipt- 
¥ ical Gear Wheels. 


The Bilgram Machine Works 


1231 Spring Garden Street, Philadelphia, Pa. 
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Unusual Requirements Hold 


No Terrors for Phillie Gear 


Specifications for the large bevel rawhide gear shown 
below gave Phillie Gear no more concern than the 
ones for the split bevel gear beside it. To be sure, 
rawhide gears of this size are a little out of the ordi- 
nary; but it would be difficult to specify any unusual 
gear requirement which Phillie Gear has not had to 
meet at one time or another during the years he has 
been specializing on gears. 


Manufacturers from ail parts of the country depend 

PHILADELPHIA on him. Sometimes the order is merely a broken gear 

GEAR. 7VME with a tag bearing his name on one side and the send- 

; er’s on the other; sometimes it’s a crudely drafted 

sketch giving dimensions and a hastily scrawled ap- 
peal to “Rush it.” 


Phillie Gear never lets accuracy be sacrificed to speed. 
He has the equipment, the men and “know how’’ to 
produce gears of all styles and sizes, for every pur- 


very Second Counts’ eS 


N" 
A trial order will show you. Catalog 
of ‘‘Ready to Ship’’ gears on request. 


QELS 
MACHINERY}. 
Nae, 


% 
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y, | 


Y ty 2. aie 
Philadelphia EAR Workemiscis 
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“Only reliable 
products can be 
continuously ad- 
vertised.” New 
process Rawhide 
pinions have been 
continuously  ad- 
vertised for over 
thirty years. 
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NEW PROCESS 
RAWHIDE PINIONS 


eliminate the clatter and roar of metal-to-metal gear 
drives, thereby helping the men to think better and 
work better. Besides being quiet, their resilience ab- 
sorbs the variations in load that set up destructive 
vibrations in the machine and impart a jerky motion 
to the tool. And new process Rawhide Pinions are 
strong and durable as well, frequently outlasting the 
metal gears which they replace. 


It will pay you to try out a few new process Rawhide 
Pinions on your troublesome gear drives. The im- 
provement which you will immediately notice will be 
permanent, for they are quiet and efficient even when 
worn. 


THE MEACHEM 
GEAR CORPORATION 


Sole Manufacturers of new process , RAWHIDE 

GEARS and PINIONS. _ Still made under the 

direction of the inventors and the men responsible 
for every stage in their development. 


Canal Street and West Shore R.R. SYRACUSE, N. Y. 


133 
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Quality Gears and Prompt Delivery 


FOOTE DEPENDABLE GEARS are highest 
quality gears. ‘The metal used in them is carefully 
selected. The gears are accurately cut, closely 
inspected, and given rigid tests. This is why 
hundreds of the biggest and best known manufac- 
turers use Foote Gears exclusively. 


The Foote Organization can supply your gear re- 
quirements with speed and accuracy. 


Submit your problems and let Foote quote prices 
on your requirements. 


FOOTE BROS. 
GEAR & MACHINE COMPANY 


Manufacturers of Rawhide and Bakelite-Micarta Pinions and Cut Gears 
of all Kinds. Special Machinery Made to Order. Submit your Blueprints 


232-242 N. Curtis St. CHICAGO, ILL. 
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GEAR MANUFACTURERS 
SUPPLYING FORMICA 


Baltimore, Maryland 
Murrill & Keizer 
Boston, Massachusetts 
Union Gear & Machine Co. 
Blount Engineering Co. 
The Meisel Press Mfg. Co. 
Brooklyn, N. Y. 
Carpenter-Tew Gear Works 
Natisch Gear Works 
Chicago, Illinois 
Chicago Gear Co. 
Chicago Rawhide Mfg. Co. 
D. O. James Mfg. Co. 
A. Plamondon Mfg. Co. 
Merkle-Korff Gear Co. 
Perfection Gear Co. (Specialists in 
Automobile Timing Gears) 
Cincinnati, Ohio 
The Cincinnati Gear Co. 
Cleveland, Ohio 
F. H. Bultman Co. 
Cloyes Gear Works 
The Horsburgh & Scott Co. 
The Stahl Gear & Machine Co. 
Detroit, Michigan 
Michigan Gear & Engineering Co. 
Universal Gear Works 
Hoboken, New Jersey 
Nilson-Miller Co. 
Indianapolis, Indiana 
The Stevenson Gear Co. 
Newark, New Jersey 
Newark Gear Cutting Machine Co. 
Pittsburgh, Pennsylvania 
The Tranter Manufacturing Co. 
Philadelphia, Pennsylvania 
Acme Gear Co. * 
Bilgrim Machine Works 
Earle Gear & Machine Co. 
Pennsylvania Gear & Machine Co. 
Philadelphia Gear Works 
The Quaker City Gear Co. 
Rodney Davis Co. 
Stranahan Gear Co. 
Rochester, New York 
Luitwieler Pumping Engine Co. 
Sodus, New York 
Alling-Landler Co. 
San Francisco, California 
J. J. Schneer Co. 
St. Louis, Missouri 
Turley Gear & Machine Co. 
Syracuse, New York 
The Meachem Gear Corporation 
Waterbury, Connecticut 
Connecticut Gears, Inc. 
Worcester, Massachusetts 
Worcester Gear Works 
Norfolk Downs (Quincy) Mass. 
Boston Gear Works 
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Try Formica Gears— 
You'll Stick to Them 


FE have never heard of a machinery user who 

has tried Formica silent, shock-absorbing 

gears and pinions thoroughly, and then re- 
turned to rawhide or the older materials. Formica 
lasts longer and stands up. It costs much less in the 
long run or figures from the standpoint of cost of 
service. It avoids shut-down of machinery while 
new parts are secured or installed. And it does the 
work as well as any material. 


Formica gears are not difficult to cut. The gear cut- 
ter of experience gets a perfect result every time— 
on his ordinary cutting machinery. 


Progressive gear cutters push the material because 
it gives satisfaction, and builds business—and they 
foresee the time not far distant when it will domi- 
nate the non-metallic gear field. 


Let Formica engineers give you the facts. 


The Formica Insulation Company 
4624 Spring Grove Avenue 
CINCINNATI, OHIO 
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ORMICA’ 


Made from Anhydrous Redmanol Resins 
SHEETS TUBES RODS 


August, 1923 MACHINERY : 181 


“Peerless” Rawhide 
Gears and Pinions 


Our Specialty 
for More than 


30 Years 


Rawhide gears and pinions are 
ideal where extremely high speeds 
demand a positive, silent drive. 


“Peerless” Rawhide gears and pin- 
ions are more than ordinarily dur- 
able and elastic because our 
method of curing the hides retains 
all the original fiber, and the long 
period of seasoning to which we 
submit the blanks before cutting 
eliminates shrinking and distortion © 
in service. Try them and see for 
yourself. Specify number of teeth, 
pitch or outside diameter, face 
overall, bore and keyseat—we’ll do 
the rest. 


Discriminating buyers agree that 


our product, service and prices 
We also manufacture metal gears *4 inch to 12 feet are right. 


THE HORSBURGH & SCOTT CO. 


CLEVELAND, OHIO, U. S. A. 
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DIEFENDORF 
GEARS 


Continue in the transmission of power the 
savings started in boiler plant and engine 
room. Try them. 


All Metals 
Bakelite-Micarta, Rawhide 
also 
Spiral Bevels 
4” Diameter and_ under 
High Quality—Prompt Service— 
Right Prices 


Diefendorf Gear Corporation 
Syracuse, N. Wiss U. Ss. A. 


WS) odie e yh toa” 
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Sservice—Price 


Judge Earle Gears on these two 
important points. Balance quality 
and length of service against the 
purchase price and you'll find that 
they are distinctly economical. 


All sizes. 
needs. 


Let us estimate on your 


The Earle Gear & Machine Company 


4707-15 Stenton Ave. PHILADELPHIA 


WORMS: 
SPIRALS 
SPECIALS 


Advantages of 
~ Hindley Worm Gears 


Hindley worms have greater number 
of teeth in contact than ordinary 
straight worm gears, with the result 
that loads are distributed over great- 
er area and pressure is lessened. 
Larger bearing surface extends usual 
life of gears; and there’s only one ac- 
tion—sliding contact. 


Write for catalog and uses and users 


HINDLEY GEAR COMPANY 


1105 Frankford Ave. PHILADELPHIA, PA. 
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FACILITIES | 


Heat Treating 


Cleveland Worm Gear Reduction Unit applied to mill line 
shaft. Motor 400 H.P. at 1200 R.P.M. Ratio in worm drive 
Lae 27 Seto 


How long will a 
worm gear last? 


The answer to this question depends upon (a) 
the accuracy of the gearing, (b) the correct- 
ness of the mounting, (c) the design and tooth 
formation of the gearing, (d) correct lubrica- 
tion, (e) proper materials, correctly treated, 
used in the gearing, (f) use of proper size 
- gearing for the duty Hp oded: With all these 

; : conditions satisfactorily met, if the operator 
A ao Pe Ea is careful to maintain the oil level in the re- 
duction drive, Cleveland Worm Gearing will 
outlast any other form of gearing known, and, 
unlike any other, the efficiency will remain 


‘ constant. 
_We have every modern device The above illustration shows a Cleveland 
and facility, and complete, ex- Worm Drive applied to a mill line shaft driv- 
tensive equipment for all com- © ing large rubber mills. The motor is rated at 


: 400 H.P. at 1200 R.P.M. with momentary. peak 
mercial processes of heat- of 800 H.P. The service is unusually severe 
treating gears and other steel but there are hundreds of Cleveland Worm 
mt. Drives which have been in operation for years 
products up to 108° diameter. under similar conditions and show evidence of 
ability to outlast the life of the machines they 
serve. 
Why shouldn’t they? The worm is of alloy 
steel with hardened, ground and _ polished 
threads which run with a chilled phosphor 
bronze gear tooth, so designed that the pres- 
sure will not break down the film of oil be- 
tween these parts—an ideal condition for the 
poe, for achievement of a low coefficient of friction and 
atalogs consequently long life. 
Cleveland Worm Gear Reduction Units mean 
long life, lowest maintenance cost, liberal sav- 
ings of space and permanent economy. 


Write us for complete information. If possible give us 
etails of the job you have in mind. 


The Cleveland Worm & Gear Co. 


America’s Worm Gear Specialists 
CLEVELAND, OHIO 


We solicit your work. 


RDNUTTALL COMPANY 


PITTSBURGH sje PEMSYIVANA || leveland 


Chicago Office: Philadelphia Office: WORM es EAR 
2133 Conway Bldg. 420 Land Title Bldg. REDUCTION UNITS 
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NEWARK 


CL =) JAIL, 


Se 


ad a 
GE 


Quality, service, 
cost; these guar- 
antee your sat- 
isfaction. 


Send us your blue- 
prints for estimate 


Metal gears—spurs up to 72” dia., 1% D. P.; bevels up to 37” 
dia., 1% D. .; spirals and herringbone gears up to 19” dia., 3 
D. P.; worm gears up to 18” dia, 3 D. P.; racks 8’ long, 4 D. P. 
Rawhide gears—any requirement up to 15” dia., Pe 


We also manufacture Formica Pinions 


The Stahl Gear & Machine Company 


1390 East 40th Street Cleveland, Ohio, U. S. A. 


Newark Spur Gear Cutting Machine 


NEWARK GEAR CUTTING MACHINE CO. 


HENRY E. EBERHARDT, President 


August, 1923 


Newark Spur Gear 
Cutting Machines, 
for steady everyday 
run of gears. 


Highest production 
per day. Lowest 
upkeep. 


Nothing complicat- 
ed to confuse the 
operator or to get 
out of order. 


NEW JERSEY 


ALLING-LANDER-GEARS 


Spur, Internal, Worm 
and Special Gears. 
Special Screws and 

Nuts. 


Experienced gear 


makers; ample facili- 
ties for good work 
and economical pro- 
duction; fair prices 
—and satisfaction 
guaranteed. 


ALLING-LANDER COMPANY, Inc. 


BASKET ST. Makers of ‘‘The Gear You Can’t Hear” SODUS,N. Y. 


Cast Gears—A Specialty 


: Send for our catalogue 
solid No. 101 


A great variety of 
one-piece patterns from 
which to choose gears for 
prompt delivery. Bevel gears 
furnished with a_ ratio 
in accordance 
with your needs. 
Cast Tooth Spur 
Gears and Mitre 
Gears. Mortise 
Gears, Pinions 
and Maple Cogs. 
Special Machinery. 


CHRISTIANA 
MACHINE CO. | 


Christiana, Pa. 
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BEVEL GEARS 


Bevel Gears, if not exact, are noisy power-wasters. 
Precision in cutting is of prime importance if effic- 
iency is a consideration. 


Thirty-five years of manufacturing experience in 
the cut gear field have made James Cut Gears as 
nearly perfect as 1S possible. Not only the work- 
manship but the materials are given the closest 
inspection. James Cut Bevel Gears are as depend- 
able as human care can make them. 


We manufacture all types of gears and ask only 
an opportunity to prove the quality of James Cut 
Gears. 


The D. O. James Manufacturing Co. 


1120 W. Monroe St., Chicago, Ill. 


MANUFACTURERS OF MITRE, WORM, INTER- 
SPUR AND WORM NAL, HELICAL, AND 


GEAR SPEED REDUC- 5 TRACTOR GEARS. 
ING TRANSMISSIONS. gf : , See, RAWHIDE AND BAKE- 
ALSO SPUR, BEVEL. z : 7) LITE PINIONS— RACKS 


Send for Bulletin No. 8—"“Speed Reducing Transmissions.’ 
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GEARS is ? GEARS 


for 


shown in this cut are MOTOR. MACHINE, MILL 


3 in. to 16 ft. in diameter , ' or POWER PLANT 


Some are = \0/ "4 : ye ER Planed Bevel Gears up 
machine moulded and ae Wee cy 4, to 48 in. diam. 


others cut or planed Cut Spur Gears up to 


Of Steel, Semi Steel, 96 in. diam. 


Cast Iron, Bronze, ‘ en Ax VEL 3 Machi Moulded 
RawhideMbaleliia imi SR aes eer TS Aol 9 Zant aa 


Condensite, and Fibre. 


Shafting, Pulleys, Hangers, Friction Clutches, Etc. 


ELIZABETHPORT, N. J. THE A. & F. BROWN co. 79 BARCLAY ST., NEw YORK 


Solve Your Labor Problems 


with a Waltham 


Waltham Gear and Pinion Cutting Machines 
cut manufacturing costs on a wide variety 
of spur gears and fine pitch pinions up to 
4”’ diameter. Machines can be operated in 
battery, by unskilled labor; occupy little 
bench space and have mechanical refine- 
ments and conveniences for smooth, contin- 
uous, economical operation. 


Re Rawhide” 


Gears, Gear Blanks, Mallets 


and Hammers 


Write for Closed Ready . 
details. ENTE , to Operate 


Our product is made entirely in our own 
plant especially for mechanical purposes, 
and has the perfection brought by fifty 
years of experience. . “Chicago Rawhide” 
has a toughness and durability of fibre 
greater than ordinary rawhide, which 
means life and service to the finished gear 
or mallet. 


ER o 


Gear Catalogue or Mechanical Leather 
Catalogue furnished upon request. 


The Chicago Rawhide Manufacturing Co. 
1309 Elston Avenue Chicago, Ill., U. S. A. 
LN Branch: 109 Broad St., New York 

S16 New England Branch: 

CS 


Lewis E. Tracy Co., 127 Broad St., Boston 


WALTHAM MACHINE WORKS 


Newton Street Waltham, Mass. 


Makers of Small Thread Millers, Gear Cutters and 
other small Automatic Machines 


CONNE c : rl c U a G BAR S 


4 P or finer spur or worm gears 36" or smaller 
10 P or finer helical, spiral, herringbone 8" or smaller 


152 Pearl St. WATERBURY, Conn, 
May we quote? 


— 


Albaugh-Dover accurately Gener- 
ated Gears are used by many of 
America’s leading manufacturers 
of Automobiles, Trucks, Tractors 
and other machinery. If you use’ 
gears—Spiral, Helical, Internal— 
Worm or Worm Wheels, send us 
your blueprints or sample gears 
for Seger 


LBAUGH-DOVER CO. . . G d 
2100 eee Blvd. Chicago, III. o . porous ears an 


~ @,»,. Gear Cuttin 
JE ARS 7 Y, My We guarantee we 
, I . AGL Rovney pavis 


PHILADELPHIA, PA. 


Formica? 
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; , ° ed b di ° ° ° 
“PITTSBURGH GEARS” iije.?ittinw'ihey te 


. Made from the best materials 


. Accurately machined and cut 


. Rigidly inspected 


. Delivered as promised 


PITTSBURGH GEAR AND MACHINE CO. 


2700 Smallman St. Pittsburgh, Pa. 


| GEAR TOOTH GAUGES 
RACK TYPE 


3, Cut Gears, Racks, Worms, 
ye Worm Gears, Special 
Machinery 
Write 


THE SIMONDS MFG. CO., Pittsburgh, Pa. 


eae Aw cs petal 


DRIVES wm 7 si) WORM 
- SPEED REDUCERS BEVEL GEARS 


FAWCUS MACHINE CO. PITTSBURGH, PA. 


ROGER GEARS 
HINDLEY GEARING 


WILL DO THE WORK Send for new 1923 Catalog 
When Common Worm Gearing Fails BOSTON GE AR WORKS 
ATLANTIC ELEVATOR CO., Inc. MAIN OFFICE AND FACTORY: 


ALBRO-CLEM WORKS Norfolk Downs (Quincy), Mass. 
500 Erie Ave., East, Philadelphia, Pa. BOSTON NEW YORK CLEVELAND CHICAGO 


Every mechanic should own a set. 


———o 


Sent postpaid anywhere in U. S. 
upon receipt of $2.25. 


Lovejoy Inserted Cutter Tools 


For Economy 


The Lovejoy Lock- 
ing Method insures 
the rigidity of a solid 
tool and eliminates 
the danger of break- 
ing at the clamp. 
Easily and accurate- 
ly adjustable. All the 
advantages—none of 
the defects of the 
usual inserted tool. 


THE LOVEJOY TOOL CO., Inc., Springfield, Vermont U.S.A. 


Send for a complete list of 
Lovejoy Tools. 
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Nut Taps and 


Tapper Taps of 


Recognized 


Quality 


Threading tools that you 
can drive to the full ca- 
pacity of your machine. 


Tools with a reputation for 
cutting uniformly clean, 
true threads and increas- 
ing output between grinds. 


Tools guaranteed fully up 
to Card standards in ma- 
terial and workmanship. 


Complete lines of United 
States Standard and A. S. 
M. E. Standard Sizes car- 
ried in stock—all right 
hand—with shanks to fit 
standard tapping ma- 
chines. Compute your cost 
in tapped holes, per tap. 


Catalog lists the whole line. 


S. W. CARD 
MANUFACTURING CO. 


Division of Union Twist Drill Co. 
MANSFIELD - MASS., U.S.A. 


Neu York Office: 62 Reade St. 


EUROPEAN AGENTS: Chas. Churchill 
& Co., London, Birmingham, Manchester, 
Glasgow and _Newcastle-on-T'yne. Aux 
Forges de Vulcain, General Offices and 
Salesrooms, 3 Rue St. Denis, Paris. Im- 
portant Branches and Showrooms, Lyons, 
Bordeaux, Lille. V. Lowener, Vesterbro- 
gade 9 B, Copenhagen, Denmark. We 
Lowener, Drottingattan 90, Stockholm, 
Sweden. V. Lowener’s Maskinforretning. 
Sverre Mohn, Christiania, Norway. R. S. 
Stokvis & Zonen, Ltd., Rotterdam. J. 
Lambercier & Co., Geneva, Zurich. ©. 
Civita, Milan, Italy. Hijo de Miguel 
Mateu, of Barcelona, and Bilbao, Spain. 
Ateliers Demoor, Brussels, Belgium. A. 
M. Papasideris & Co., ‘Athens, Greece. 
Mestre & Blatge, Rio de Janeiro, Brazil; 
Buenos Aires, Argentine Republic, 


STANDARD GAUGE 
STEEL CO. 


-Incorporated 1892 


Manufacturers of 


COLD DRAWN STEEL :— 
Rounds, Squares, Hexagons, 
Flats and Special Shapes. 
MACHINE KEYS 
WOODRUFF KEYS 
MACHINE RACKS 
ELEVATOR GUIDES 
CRANK SHAFTS 


CONNECTING RODS 


General Office and Works 
Beaver Falls, Penna. 


New York Office, - - 52 °Vanderbilt Ave. 
Philadelphia Office, - 611 Harrison Bldg. 
Boston Office, -~ - 703 Oliver Bldg. 
Detroit Office, - 650 Baltimore Ave., West 
Chicago Office, - - - - 1240 Old Colony Bldg. 


REPRESENTATIVES 


P. C. Abbott & Co. - - Richmond, Va. 
Rolph Mills & Co., - San Francisco, Cal. 


“NATIONAL- CLEVELAND” | 
Cutting Tools 


High grade tools in 
stock in conveniently 
located distributing cen- 
ters. 

Good tools whith. yOu 
can get promptly. Try ™ 
them. 


Cleveland, Ohio, U.S. A. 


Branch Offices: 
New York, 126 Chambers St. 
Philadelphia, 1215 Filbert St 
Chicago, 26 §. Jefferson St. 
Detroit, 400 Marquette “Bldg. 
Pittsburgh, 910 May Bldg. 
Cincinnati, 141 E.. 4th St. 
Buffalo, N. Y., 844 Ellicott Sq. 
Atlanta, Ga., 34 9. Forsyth St. 


The Gammons Taper Pin Reamer 
Saves 65% of Reaming Costs 


It reams in any metal at least 

three times as fast as fluted 

reamers and the average AF) 

breakage is one-tenth Vile For use in 
that of the _ best i a drill press, 


fluted reamers Na electric or air drill. 
1 May be run at any 
reasonable feed or speed 

without fear of breakage. 


Why not save the two-thirds in 
costs? Only too glad to explain fully 


The Gammons-Holman Co. 


Dept. M. Manchester, Conn. 
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Don’t Shop Round for Your Steel 


Don’t canvass the whole field to obtain the 
steels you need for various purposes. Save 
time, trouble and expense by sending to head- 
quarters, where well-stocked warehouses 
show steel of every description for all indus- 
trial purposes including many odd sizes for 
experimental work, such as you can obtain 
nowhere else except on special and corre- 
spondingly expensive order. 


We’ve had 40 years’ successful experience in 
selecting and recommending steel—and your 
order receives the same careful attention 
whether it calls for a tool-bit or a car load 
of billets. 


Headquarters for Steel of Every Description. 


g4 
a5 
4 g 
ag 
ag 
a 
¥ 


Our line is complete and includes the Best High Speed 
Steel made, the freest cutting Machinery Steel, Crucible 
Tool Steel (including the “Hawk” Brand). Oil-hardening 
or Water-hardening, Hot-rolled or Cold-drawn, High Carbon 
or Low Carbon, Rough-turned or Drill Rod fimish, Heat- 
treated or Annealed, Alloyed or just plain Steel—in Rounds, 
Squares, Hexagons, Octagons, Quarter Octagons and Spe- 
cial Shapes. Our stock list should be on your desk. 


HAWKRIDGE BROS. CO. 


303 Congress Street 
BOSTON 9 ~ MASS., U.S. A. 


Before Investing 
in Fixtures— 


Investigate The Boston Universal Angle Plate—it may 
fill the bill. This device can be used on lathes, planers, 
drilling, milling and grinding machines to great ad- 
vantage. 

With one setting, work can be machined at any angle 
through 360° horizontally, and 120° vertically. Vernier 
attachment reads to 5 minutes. 


Circular and full information on request. 


COWLES CUTTERS 
Milling Cutters 


or 


Every Requirement 


Quality C) First 


COWLES TOOL COMPANY 


Cutter Manufacturers 


CLEVELAND 


———— 
Out of This We Made This 


OHIO, U. S. A. 


mn 


Four Sizes. 
Two Styles. 
Send for Catalog. 


BEFORE 
RECUT WITHOUT ANNEALING or altering the original tem- 
per. Spirals, side mills, plain mills, end mills and metal saws 
made good as new. Send a trial order and let us demonstrate. 
CHICAGO TOOL RECLAIMING CO. 
147 West Austin Avenue CHICAGO, ILL., U.S.A. 


Boston Scale & Machine Company 
100 Ruggles St. ROXBURY, MASS. 


Agents for Great Britain, Belgium, Italy, India, Burmah and Ceylon 
japan, Formosa, and Korea, Alfred Herbert, Ltd., Coventry, England 
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TRANSMISSION MACHINERY 


HE Caldwell line is complete. Bearings—heavy, properly designed, and 
well finished. Pulleys of ample weight and accurately turned. The en- 
tire line has achieved outstanding recognition under hard service. 


Let us figure on your requirements. Caldwell promptness is traditional. It is 
at your service. Our stocks assure prompt shipment. 


H. W. CALDWELL & SON CO. LINK-BELT COMPANY, OWNER 
Chicago, 17th St. and Western Avenue Dallas, Texas, 709 Main St. New York, Woolworth Bldg. 


ee JL JL 


PNEUMATIC 
HOISTS 


Built to: meet any condi- 
tion of material handling. ° 
Accepted as_ standard 
equipment everywhere. 


CABLE CHAINS 
Every Link 100% Safe and Durable 


—because one defective link in Saypterweight chain 
can cause a lot of. troubles. 

—hbecause we’ve been ma ay, “Morton Chains since 
1843; \ 

—hecadse we use uniformly excellent material (often 
of special analysis) and test every chain for accu- 
racy and durability before shipment 


Hanna Engineering Works 
1763 Elston Ave., CHICAGO, U. S. A. 


Manufacturer and Distributor for 
Mumtoe d Molding Machine Co., QMS Produ¢ets « 
J. C. Busch Company 


; \ ES ‘A 
No wonder so many progressive manufacturers use SoS ee © 
them. It will pay YOU to get in line. g ae G 4 A 


Write department 6 for quotations. 


THOMAS MORTON 


245 Centre Street New York, U.S.A. 


As with any properly loaded: re- 


direct-connected machinery. 


HARDENED STEEL oS 
CUTTING EDGE y 


Each key has a hardened steel 


nie hat’s all. e - 
y cHIp RECESS stalled key is less and the job 
PILOT is more secure. 


SMITH & SERRELL, 46 Central Avenue, Newark, N. J. 
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YALE—the key to lower handling costs. 
Chapter | on Storage Battery Trucking 


Edison $1825. 
K-20 Exide. $1575. ce 


A New Line of Industrial Vehicles 


bees to standardized ‘specifications with a majority of parts inter- 
changeable between models, with every Yale ideal of quality and 
service maintained to the utmost degree, this new line of industrial 
vehicles represents a very striking achievement. 


Since 1875 the Yale line of material handling equipment has been 
steadily increased in scope and effectiveness, until it now includes Hand 


Chain Blocks, Electric i ; Overhead lage and Industrial Truck- 
ing Systems. : 


In 1901 the first of the « series ot olen was built from which this 
entirely new line of Yale Industrial Trucks and Tractors has been de- 
veloped, unique in many ways, effici yond all previous experience 
—and at prices made possible b e production methods. 


Edison $1825. 
K-23 Exide $1575. 


your operating conditions 
antages and economies ot 


Today, Yale engineers are 
and to demonstrate in you 
electric truck transportation 


Edison $1925. 
K-24 Exide $1675. 


The Yale & To Manuf acturing Co. 
Makers of Yale Products AL losers and Material Handling Equipment 
St no., Us S.A. 
Yale Made is Yale Marked 
‘a? | 
All prices F. O. B. Works 


MATERIAL HAN DLING EGUIPM EN T 
for Vertical Travel for Horizontal Transfer 


Yale Chain Blocks * Yale Trucks & Tractors 
Yale Electric Hoists Yale |-Beam Trolleys 
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BY INVITATION 


Lining up your 


Main Shaft 


and keeping it in line is made compara- 
tively easy with this combination. 


It is an Extra Heavy, Rigid Pillow 


Block, Mounted on a Wedge Adjusting 
Base Plate. Adjustable both vertically 
and longitudinally. 


The Bearing may be either Ring Oil- 
ing, Wick Oiling or Chain Oiling, 
whichever you prefer. The Babbitt 
lining is finished accurately to shaft 
size and ends of bearing. are faced for 
collars. 


This is only one of the twelve differ- 
ent styles of Pillow Blocks we manu- 
facture. If you are interested in any 
kind of pillow block, we have it, as well 
as any other appliance for the Trans- 
mission of Power by Belts or Ropes. 


T. B. WOOD’S SONS CO. 


CHAMBERSBURG, PA. 


ERY, @), 


SMITTING MACHINERY, 
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Why so many are in use 


Moore & White Friction Clutches live up to 
specifications; minimize and prevent acci- 
dents; save power; require no attention; are 
practical and positive in operation. 


Clutches for low speeds, 
great horsepower. 


high speeds and 


Let us help you 
to select the 
clutch to meet 
your special 
needs. 

Write for 

the books— 
they’re full of 
information. 


THE MOORE & WHITE CO. 


Established 1886 


2707-2737 North 15th St., eet TUL Pa. 


In stock and to order. 


Let us quote you on your sprocket 
requirements. Send for catalog. 
CULLMAN WHEEL CO. 

1339 Altgeld Street 
CHICAGO, ILL. 


" THRUST 


‘AETIN STANDARD and SPECIAL DESIGN 


BALL BEARINGS 


Guaranteed to be noiseless. Specially designed for machinery 
of all descriptions. Put your bearing problem up to us. 


AETNA BALL BEARING MFG. CO., 2737-2745 High St., Chicago, Ill. 


ROLLER THRUST BEARINGS 


STANDARD DIMENSIONS 
or to ORDER. 


One—or one thousand 


The Gwilliam Company 


253 W. 58th St. NEW YORK - 
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The JONES Rigid Pillow Block 
_ —Duplex Ring Oiling 


Exceptionally rugged and durable—large oil reservoir— 
has two rings and a wool felt wick to provide positive 
and ample lubrication at all times. Bearings are babbit- 
_ ted, actually “lathe bored,” and are finished at both ends 
for smooth collar contact—bases are finished. Strictly 
a Quality product in every sense of the word. 


Jones Flange Coupling 


Jones Cast-iron Pulley Jones Spur~- Gear 


W. A. Jones Foundry & Machine Company 


Main Office and Works: 4409 West Roosevelt Road, CHICAGO 
Branches: New York—Pittsburgh—Buffalo—Milwaukee 


Power Transmitting 
Machinery 
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THE 


“Commercial” 


ANNULAR BALL BEARING) 


The High Cost 


of production can sometimes be ma- 
terially reduced by the use of Schatz 
“Commercial” Annular Ball Bear- 
ings, correctly designed and adapted 
in material and workmanship to the 
service required. 


Inexpensive. For moderate radial and 
radial thrust loads at 3000 r.p.m. or 
less. 


Catalog, discount sheet and samples 


AIM OO OOOuN 


Pro - WN N 
vi Schatz Manufacturing Co. 


Uiimml, Poughkeepsie, N. Y. Vim) 


Cincinnati Brake or 
Plate Forming Machine 


mal 


This interesting machine, in order to BEARINGS | 
withstand the tremendous stresses 
without deflection or distress, is 
built of steel throughout, instead of 


east iron. 


It is natural, in such a machine, that 
all important bearings such as the 
bearings of the big clutch pulley, the 
idler on worm shaft—some eight 
bearings in all—are Gurneys. 


CAG 
y 


6:6; 
££ 452) 


aN 
ECONOMICAL—EFFICIENT 


BOSTON GEAR WORKS 


NORFOLK DOWNS, QUINCY, MASS. 


Gurney Engineers are experienced in 
BOSTON NEW YORK CLEVELAND CHICAGO 


solving difficult bearing problems— 
let them help you with yours. 


NICHOLSON’ COMPRESSION 
SHAFT COUPLING 


No Keyways; can- 
not slip; jaws 
grip powerfully 
enough to twist 
off 5” shaft. 
Reducing coupling 
for shafts of dif- 
ferent diameters. 
Sizes 1 3/16” to 
6 15/16”. 

Always in stock 
The Old 7 —Quick Delivery. 
Reliable Write for prices. 


W.H. NICHOLSON & CO., 112 Oregon St., WILKES-BARRE, PA. 


Gurney Ball Bearing Co. 
JAMESTOWN, N. Y. 


18209 


BALL 


emer SSS SSS SSS SSS 
y 
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A Good Motor on Machine Tools 
Maintains Production and Reduces Cost 


When the motor stops, the ma- 
chine stops—production ceases, 
overhead continues, unit costs 
rise. Look—then—to the quality 
of the motor you buy. Be sure it 
is dependable, economical of cur- 
rent and lubricant, ample in 
power, capable of standing occa- 
sional neglect. And remember— 
experience proves that most “mo- 
tor troubles” are “motor bearing 
troubles,” which are anticipated 
and guarded against in motors 
built as motors can be, and should 
be, built. 


Fractional H. P. Motors Equipped with 


ee IS l UR ™M = 99 


PRECISIYN 
BALL BEARINGS 


Have Higher Electrical Efficiency 


Due to’the smaller air gap and reduced mag- 
netic leakage. 


Have Higher Mechanical Efficiency 


Because friction in the bearings is greatly 
reduced. 


Use Less Current 


Because of higher electrical and mechanical 
efficiency. 


Start More Quickly 


Because of the reduced bearing friction. 


Are More Compact 


A shorter shaft is possible—important, often. 


Have Magazine Lubrication 
Need oiling only at long intervals. 


Are More Easily Maintained 


Can be quickly opened up, inspected and 
cleaned. 


Are Cleaner 
No throwing of oil—the bearings are packed. 


Last Longer 
Because friction is minimized and lubrica- 
tion assured. 


Do More Work 


Because capable of continuous service. 


A booklet will be sent on request. And our engineers 
will welcome an opportunity to work with yours. 


THE NYRMA CYMPANY VF AMERICA 


Anable Avenue 


Long Island City 


New York: | 


BALL, RULLER AND THRUST BEARINGS 
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DOUBLE THRUST PROBLEMS answered by AUBURN BEARINGS 


Auburn Ball-Thrust Bearings answer many difficult prob- 
lems by the different Styles or Designs in which they are 
made, each having definite advantages for certain operating 

conditions. /) 
The illustrations show AUBURN ANSWERS to two dif- 
ficult problems. Write us about your bearing difficulties. 


BASWURN T-100 


AUBURN BALL BEARING CO. 33 Elizabeth St., Rochester, N. Y. 


Established | ie 


Use a Canton Crane 


to simplify setting up parts like this. 


Capacity to 
6000 pounds; 
one man op- 
eration. 
end for a 
circular. 


ACHIEVEMENT has proved ~ 
that the 


| 
CONWAY CLUTCH 


can transmit a larger factor 
of power in a given space 
allotment. 


Easy engagement. Instant 
release. Fool-proof adjust- 
ment. Interchangeable parts. 
Free idling. Capability for 
overload in the “pinch.” 


. You are miss- 
ing something, if you try to 
start and stop excellent mech- 
anisms without CONWAY 
CLUTCHES. 


Incorporate dependability in- 
to your product. 


THE CONWAY CLUTCH CO. 


1962 W. Sixth St. CINCINNATI, OHIO 


CANTON FOUNDRY @ MACHINE COMPANY 


CANTON, OHIO 
New York Office, 203 East 15th Street 


THE BEARINGS COMPANY OF AMERICA 


Your present Thrust Bearings 
sizes duplicated. Thrust Ball 
Bearings made to your B/P’s. 
Quotations made promptly on 
all inquiries. 


THE BEARINGS COMPANY OF AMERICA 


vd 


WwW rn Sales Office t 
Western Sales O: Detroit, Mich. ") LANCASTER, PA. 
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OILLESS BEARINGS 


Need No Lubrication 


= =A Quarter Century Without Oil 


Think of installing a bearing and forgetting it for 24 years. 
Not a drop of oil nor any labor charges in a quarter cen- 
tury. This is the record of an Arguto Oilless Bearing. 
For some 80 years Arguto has been the solution of loose 
pulley, clutch and other inaccessible bearing troubles and 
thousands of concerns all over the world have availed 
themselves of it. For these concerns 


the oil ean 7s abandoned. 
+ ABAND 


We do not recommend Arguto for all 
bearings; but welcome the opportunity 
of tae over your ae Write us. aang 


| 
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EDGEMONT CLUTCHES @ Wherever Power is Applied 


Edgemont Friction Clutches absorb all the shock, take 

all the abuse of rough service, can be thrown in and _ Edgemont Clutches, 
out constantly or slip and pick up the load very slowly Clutch Pulleys, 
without injury. Cut-off Couplings, 


A special woven burn-proof asbestos composition is oe Es 
used as a liner, instead of fibre and wood block, which a 


Z A ruc Clutches for all Pur- 
is easily destroyed by heat under friction. pose)_-deweri bata 


Simple, fool-proof, positive, economical and above all Catalog “G”. 
safe. Let us tell you more about them. 


etree| | aes EDGEMONT MACHINE COMPANY 


ch Pulley. ,Plate 
ee 2700 National Avenue DAYTON, OHIO, U. S. A. 


ype 
Equipped with Oll Sleeve 


for the Greater Preci- 
sion, Less Friction and 
Longer Life of the 


Schatz 
“UN TVERSAL 


Nees Zl rarmullar 


BALL BEARING re 
is careful manufacturing and the three auling an Oo ding 


area contact which withstands thrust HE Tribloc not only facilitates lifting and lower- 


: : ing—it also facilitates hauling and holding. Sus- 
loads and provides a greater wearing pended from a roller-bearing trolley running on an 


surface. I-Beam track, the Tribloc with its load can be quickly 
and easily hauled to any point. There, the load can 
be lowered or steadily and securely held as illustrated 
above. 


US.Pat Off, 


Write for Catalog 5-B for Triblocs in capacities up to 40 tons 


€Y THE FEDERAL ss 
1s ai BEARINGS CO.’ Inc. FORD CHAIN BLOCK Co. 


POUGHKEEPSIE pale i = RcPaCseaTaTE rae 


LL N. Y. <Ginma com> FLUE MACHINERY COMPANY OF AMERICA <tMACOS 


PARIS BRUSSELS TURIN BARCELONA RIO OE JANEIRO, 


Vig KKKKY 


600 Hilliard Friction Clutches Increase 
Machine Efficiency in this Big Plant 


This photograph taken in the Coaster Brake Hub Shaving De- 
partment of .the New Departure Manufacturing Company, 
Bristol, Connecticut, shows a few of the Hilliard Friction 
Clutches in this plant. 


Positive, easy, individual control for each machine gives in- 
creased efficiency ; the elimination of elaborate overhead rigging 
reduces equipment and upkeep costs. Hilliard Friction Clutches 
are a profitable investment. Let us tell you more about them. 


The Hilliard Clutch & Machinery Company 
ELMIRA, N. Y., U.S. A. 
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Performance the Gauge of 


Bushing Quality 


In a record non-stop run of 3155 miles, at an 
average speed of more than 60 miles per ‘hour, 
this Stock Duesenberg ‘‘Straight-Eight,”” fed by a 
supply car, established an endurance record prob- 
ably never equalled by a motor car. 


As parts of this remarkable car, Johnson Bronze 


Standard Bushings performed 100%. 


Johnson Bronze Standard Bushings are made in 
all types and sizes, to meet your every requirement. 


The bushings you require will probably be found 
in our stock list, obtainable in small quantities at 
large quantity prices. 


JOHNSON BRONZE COMPANY 


NEW CASTLE, PA. 


JOHNSON BUSHINGS 


Chains 2nd Sprockets 


DIAMOND Roller and Block Chains are made in sizes 
ranging from %” to 2” pitch, and from %” to 1%” in 
width. This offers you correct chain models for the 
widely varying needs of machinery drives. Diamond 
Sprockets are made in types and sizes to suit various 
chain drive requirements. Write. for DIAMOND Chain 
catalogs, or send your chain drive specifications for quo- 
tations. Ask for a copy of our Chain Data Book. 


DIAMOND CHAIN & MFG. CO Indianapolis, U.S.A. 


Makers of High Grade Chains Since 1890 


SASH CABLE CHAINS 
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SICmCICE 
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No. 110 CABLE CHAIN 


THE SMITH & EGGE MFG. CO. 


BRIDGEPORT, CONN. 


SASH CHAIN ORIGINATORS ———ccmmmcmdl 


Announcement 


N entirely new type of pressed 

steel shaft hanger combining 
unusual strength and rigidity 
with accurate alignment adjust- 
ments and a pleasing and grace- 
ful design. 


This new American Pressed Steel 
Shaft Hanger is the result of a 
quarter of a century of experience 
in power transmission problems. 


This shaft hanger is in every 
way a worthy companion to the 
American Pulley, for twenty-five 
years accepted as a standard of 
pulley excellence. 


This hanger carries with it the 
guarantee of The American Pulley 
Company, the same guarantee 
which stands back of the Ameri- 
can Pressed Steel Pulley. 


Morecomplete description ofthese 
new American Pressed Steel 
Hangers is contained in a special 
folder. A request will bring you 
a copy promptly. 


For complete list of distribu- 
ters see MacRae’s Blue Book, 


The American PulleyCompany 


Manufacturers of Steel Split Trans- 
mission Pulleys, Steel Sash Pulleys, 
Pressed Steel Shaft Hangers, 
and Pressed Steel Shapes 


Philadelphia, Pa. 


NEARLY six million 
American Pulleys 
inservice in the United 
States and forei s 
countries attest t 

success with which 


this type of pressed 
steel construction (em- 
bodied in the new shaft 
hanger) has met the 
demands of industry. 


MERICAN 


RESSED STEEL 


HANGERS 
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Ball Bearing Swivel 
. Hook makes this possible 


and Prevents Detachable : 
E is Shackle 


A quick attachment or 
detachment of link to 
shackle is made pos- 
sible by this new 
Wright hook. Just a 
small wrench and a 
very few minutes’ time 
is all that is necessary 
to install. 


It fits every load 
chain link. Let 
us tell you. more 
about it. Awe 


sane cia SGMBANN; | 
SOCIO 


IMPRO VED WGN SPEED HOIST 
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GREASE CUPS! 


Empress Cups Insure Perfect 
Lubrication for Your Machines 


They keep the dirt out—let the lubricant in; 
small but important accessories, they solve 
the lubrication problem for the machine de- 
signer. Specify Empress lubricators. 


The large cut shows the Empress 
Grease Cup No. 249; the small one _—REG.U-s PAT OFF 
Empress Oil Cup No. 52—two of 
our most popular cups. Advise the 
one you want (both if you’re inter- 
ested) and we’ll send samples. 


Empress 
Grease™ 
Cup No.249 


Empress 
Oil Cup 


No. 52 


BOWEN PRODUCTS CORP., Auburn, N. Y. 


Clip this coupon and attach to your letterhead. 
Please send me sample of your Empress Grease Cup No. 249. (J Empress Oil Cup No. 52 © ana 
Catalog- No. 101 J of your entire line. 
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ELECTRIC a™> HAND POWER. 


TRAVELING CRANES 


The above cut represents our No. 190 14” 
Pitch Roller Chain, designed particularly 
for all kinds of Wrapping, Folding, Label- 
ing and Cutting Machines. We have many 
other models, each especially fitted for some 
individual task. Our prices are low enough 
to be attractive and all our Chains are of 
flawless quality. We shall be glad to send 
our catalog and offer estimates. 


DUCKWORTH CHAIN & MEG. CO. 


: Established 1871 
40 Mill Street SPRINGFIELD, MASS. 


MONO-RAIL HOISTS 
TROLLEYS 


ROEPER CRANE & HOIST GoReet : 
LL. READ i NC, el 


CRESSON-MORRIS 


POWER TRANSMITTING MACH! t N ERY 


General Power transmitting ma- 
chinery; Shafting; Rope trans- 
mission; Machine moulded and 
cut iron and_ steel gears for 
heavy service; Complete plant 
equipment; Sugar centrifugals. 
Engineers; Founders; Machin- 
ists. 


CRESSON-MORRIS CO. 


DETROIT OFFICE: 905 Dime Bank Bldg., Detroit, Mich. 18th St. and Allegheny Ave. 
PACIFIC. COAST: F. M. BOYD, PHILADELPHIA, PA. 


k M. Cobbledick Co. The Avon, 6 East Read St., F & 3 os 
Sixty Years Experience as Engineers -Founders-Machinists 


Banran, Conn, USA, 
Thrust Bearing Specialists 


Bearings Made To Your Requirements 


Fran 
1031 Polk St., San Francisco, Cal. Baltimore, Md. 
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@ e e 
) Speaking of Standardization 

G. & P. Universal Joints cover a range 
of sizes to meet almost every ordinary 
and many special requirements; many 
of the well-known large machine tool 
manufacturers have used them for 
years in driving mechanisms. G. &‘P. 
Joints have casehardened wearing 
surfaces, a total absence of sharp cor- 
ners, screws and small parts that col- 
lect dirt. Make for long life and good 
service. ‘S 


OB -LaminaTeo HANTHEVER 
SPRINGS. 


BA FLOATING GREASE FING. 


oe 


PLENTY OF END PL AY Details and price list on request 


—and no end thrust. Brown Kanti- 
Lever Spring Couplings correct angular 
misalignment of shafting and reduce 
wear on the machinery 
by reducing the shock 
due to changes in load, 
loose bearings, worn 
gears, etc. They add to 
the efficiency of the mo- 
ee aris ac are partic- 
ularly advantageous 

where herringbone gears Manufactured by 
Core eres hte used. End play up to 


several inches be had. ° = 
more deta: ey as arwa Gray & Prior Machine Co. 
SIM Tated St Reading Pa 38 Suffield Street | Hartford, Conn. 


To Speed Up Work on Cutting Machinery, 
Use Better Oils Made Cheaper by the 


TOLHURST 


(Reg. U. 8S. Patent Office) 


CHIP WRINGER 


The Tolhurst Chip Wringer 
reclaims 48 gallons an hour 
from four loads of chips 
or turnings. The saving 
in oil and the increased 
production are the con- 
vincing performances by 
Tolhursts in modern plants. 


Tolhurst Machine Works 


TROY,: N. Y. Write for Complete Information 


T wt 
» — PRNES! 


ELECTRIC HOISTS 
AIR HOISTS 


Bulletins on Request 


NORTHERN ENGINEERING WORKS, £780" 


CNIERENS 
LEATNER BELTING 
HANDBOOK + 


Published in 1418 sections, con- 
tains the cumulative data of 54 
years’ experience in the applicae 
tlon of belting drives. 

if you use belts, don’t miss it. 
Write for binder, released and 
future sections. 


NONE BETTER 


Sole Distributors for U. S. A. 


BOSTON GEAR WORKS 
Norfolk Downs (Quincy), Mass., U. S. A. 


Branches at BOSTON .NEW YORK CHICAGO CLEVELAND 


Tanners 
Belt Mfgrs. 


NEW Yor Shi Y 
BELTIN rk ae 


TRADE MAR Branches and Distributors in all leading cities 
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THE MORSE 
“ROCKER JOINT 


Highest efficiency in 
power transmission 


99% of power transmitted with 
positive speed ratios, uniform 
smoothness of operation, and a 
minimum of upkeep. They require 
less attention than belt drives, and 
possess the added feature of great- 
er durability and flexibility of 
speed. 


Another distinct advantage of a 
Morse Silent Chain Drive is the 
exclusive ‘“‘Rocker- Joint’ which 
reduces friction and wear and adds 
years to the life of the drive. 


Further, Morse Drives require less 
motive power; have less vibration; 
possess greater flexibility, and can 
run on almost any distance of 
center-conserving space. 


There is a Morse Engineer near 
you. He is a specialist in the trans- 
mission of power. Call upon him 
without any obligation to you. 


MORSE CHAIN CO., ITHACA, N. Y. 


There is a Morse Engineer near you 


ATLANTA, GA., Candler Bldg., Earl F. Scott & Co. MINNEAPOLIS, MINN., 

BALTIMORE, MD.. 1402 Lexington Avenue So. 3rd_St., Strong-Scott Mfg. Co. 
BOSTON, MASS, 141 Milk St. MONTREAL, St. Nicholas Bide. Jones & Glasco, Reg’d 
CHARLOTTE, N. C.....404 Commercial Bank Bldg, PHILADELPHIA, PA.. Neb ese Bie 
CHICAGO, ILL Merchants L. & T. Bldg. : ESR EROUsS g. 
CLEVELAND, OHIO ( EngineeraBiag. ~ SAN OLS Oe ah Monadnock Bldg. 


DETROIT, MICH 7604. <Oentral. Avenue TORONTO. — Chemical Bidg., Morse Eng’re Co. 


KANSAS CITY, MO., Finance Blidg., Morse Eng’rg Coe of Hamilton Bldg., J < Gl ’d 
NEW YORK CITY 30 Church St. W INNIPHG. ‘Ne Datteria St. Rionedeot Mik be 


Shear Spin Sprocket Spring Sprocket 


“Morse”’ is the guarantee always behind the efficiency, durability and service 
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Set-Back Counter 


Registers number of revolu- 
tions of shaft, where these 
indicate machine operations, 
or output. Sets back to zero 
from any figure by turning 
knob once round. Price, 
with four figure-wheels, as 
illustrated, $10.00— subject 
to discount. Cut full size. 


This counter means more to a machine's output 
than many mechanical improvements, for it makes the day’s 


work mean a certain definite production for the operator. It 
shows how much the machine should turn out. 


It tells how well the standard 
is maintained. Consult the new Veeder booklet for your selection of the 
right instrument; 80 pages of counter illustrations and data, free. i 


THE VEEDER MFG. COMPANY, fistti*¢om 


shes 


ELWELL-PARKER 
6000 POUND 


ELECTRIC LIFT Maen 


Largest rubber tired wheels 
Largest load platform 

Dual tires under platform 
Safety control for level and in- 
cline 

Fewest number of parts 


Long life—dependable 
service 


Improve the ee 1” Request 

Quality, Reduce ‘ ae Catalog 1202 

Blue Printing é so ee 

Cost Ke Ghe Elwell-ParHKer Electric Company 
| CLEVELAND 


PARAGON 
Blue Printing 
Equipment 


The cut shows the 42” 


Paragon Blue Printing 
Machine — rapid and 
convenient, it insures 
uniformly high-grade 
blueprints at low cost. 


The book gives details 
of Paragon Blue Print- 
ing Equipment includ- 
ing an installation lay- 
out for its most ef- 
ficient use. 


Send for it. 


THE PARAGON MACHINE CO. 


503 Engineering Bldg. 


ROCHESTER, N. Y. 


Economy - U - Planfile 


‘es nd cine» constructed in wood, 


ing Peeainy ever placed on 
market. Because of the many aa 
vantages both in ease of filing and 
conservation of space, vertical filing 
is taking the lead. 
Why not write for catalog giving 
full description ? 
Economy Drawing 


Table & Mfg. Co. 
ADRIAN, MICH. 
REGUS GR ade 


Seite EGO NOMY Sires 


As Sire Eh OF iC 


ECW 
ERG 
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Universal Drafting Machines Increase Capacity 


With the Drafting Machine the Drafts- 
man gives greater and more continu- 
ous attention to what he is drawing. 


The working conditions are far more 
agreeable. 


Universal Drafting Machines enable: 
you to complete your drawings at an 
earlier date. 


The direct saving of time alone is well 
worth your consideration. 


The best way is for you to try 
out these machines right on your 
own drawing boards. 


Write for our new 1923 plan. 


Universal Drafting Machine Co. 


CLEVELAND, OHIO 


Right hand 
to draw two 3” 
angles using Universal Draft- 
ing Machine. (Reduced size ) 


motion required Right 
lines at right to draw two 3” lines at right 

angles using T Square, Tri- 
angles, ete. (Reduced size.) 


hand motion required 
1 


Draftsmen should know the many advantages 
offered by the New American-made 


“MINUSA” 


Drawing Instruments 


ease 
Se 


Produced by modern 
automatic machinery, 
they represent 

a better instru- 

ment ata 

lower 

cost, 


1—Made of 
highest grade 
German Silver. 
2—All parts inter- 
changeable and can be re- 
placed, if lost. 


3—Perfect balance. 
GUARANTEED 


KEUFFEL & ESSER CO. 


NEW YORK, 127 Fulton Street, General Office and Factories, HOBOKEN, N. J. 


CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 
616-205. Dearborn St. 817 Locust St 30-34 Second St. 5 Notre Dame St. W. 


Drawing Materials, Mathematical and Surveying Instruments, Measuring Tapes 


« 
ro 

LY 
OAT 


Send for 


Literature 


Accuracy plus Simplicity 


Wickes Continuous Electric 
Blue Printing Machine 
Prints rolls or sheets of any 
length in widths from 2 to 48 
inches. A profitable investment. 

Makes highest quality prints. 


1856-1923 


WICKES BROS. 


Builders of Heavy Duty 
Plate and Structural Tools, 
Heavy Duty Engine Lathes 
and Crankshaft Turning 
Equipment, Blue Print Ma- 
chines. 


Saginaw, Mich., U. S. A. 


501 Fifth Avenue, New York, N. Y. 
736 White-Henry Bidg., Seattle, Wash. 


is the reason why the Halden Calcu- 
lex, a circular slide rule 22 inches in 
diameter, appeals to slide rule users. 


Very compact, easy to operate, wide 
in range, it is ideal for pocket use. 


Circular and Price on Request 


EUGENE DIETZGEN CO. 


Right goods at right prices 
continuously since Year 1885 


Branches: 
Chicago New York 
New Orleans Pittsburgh 
San Francisco 


Philadelphia Washington 
Factory: 
Chicago, Illinois 
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The largest selling 
guality pencil 
in the world 


For Quality 
in Every Line 


The 17 black degrees of 
VENUS PENCILS 


meet every pencil demand—with 
superlative smoothness. For 
drafting, sketching and writing, 
they are the world’s accepted 


standard. Be 
17 black degrees, 3 copying maga! 
For bold, heavy lines . . 6B-5B-4B-3B hes 
For writing, sketching . . 2B-B-HB-F-H 

For clean, fine lines . 2H-3H-4H-5H-6H 

For delicate, thin lines . . 7H-8H-9H 

Plain Ends, perdoz. . . . . $1.00 

Rubber Ends, perdoz. .. . 1.20 


At stationers, drafting supply houses 
and stores throughout the world 


American Lead Pencil Co. 
237 Fifth Ave., New York 
and London, Eng 


Charles J. Dickgiesser & Co. 


DERBY, CONNECTICUT 


Makers of 
( LOKSEAM GUARDS 


SAFETY MACHINERY GUARDS 


Adapted for all Classes of Machinery 


No Angle Iron or Rivets. 
Not Affected by Vibration. 
Not Welded. 

Oil Tight. 


Also manufacturers of 


WIRE GUARDS 


Welded Guards 
Sheet Metal Work 


Send your drawings for estimate. 


YOUR TOOLS—IN A GERSTNER 


Protect your tools, 
preserve them against 
action of air and in- 
juries on bench or 
floor—in a Gerstner 


Tool Case. 


Well made, inexpen- 
sive, Gerstner Cases 
7 are guaranteed to give 
satisfaction - or money 
back. 

30 Styles and sizes. 
Send for catalog and 
price list. 


37-47 Columbia Street 
: Dayton, Ohio 


August, 1923 


“Our Toledo Scale, for weighing billets and 
finished forgings is located in front of our 
hammer shop convenient for both the raw 
and finished product. The scale has been in 


continuous operation since installation and 


has given entire satisfaction.”’ 


Lima Locomotive Works, Lima, Ohio. 


Scales for weighing, computing, counting, 
mailing, checking, packing, testing and 
many special processes. Capacities 8 oz. 
to 30 tons. Springless. Automatic 
dial indication. Ask for specifications. 


Toledo Scale Company. Toledo, Ohio 
Canadian Toledo Scale Co. Limited, Windsor, Ontario 


Largest Automatic Scale Manufacturers in the World 
106 Sales Rooms and Service Stations in cities in the United States and Canada: Others in thirty-four foreign countries 


Of What Does This 
Remind You? 


UPPOSE that you had on 

hand when your first tap 
was broken, a commercial de- 
vice built especially to remove 
the broken pieces of tap, a 
commercial device, not a 
home-made article, would you 
not have saved a great deal 
of time? 


Write Us for Information 


The Walton Company 


310 PEARL STREET. . HARTFORD, CONN. 
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r Wrench 


When you buy wrenches don’t ex- 
periment—specify Coes. Three 
models. Sizes from 6 inches to 6 
feet. At good dealers everywhere. 


. 


COES WRENCH COMPANY 


Established 1841 
WORCESTER, MASS., U. S. A. 


AGENTS 


J. C. McCarty & Co., 29 Murray Street, New York City 
J. H. Graham & Co., 113 Chambers Street, New York City 


SPIES 
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Champion Tools have a reputation to main- 
tain for quality of material, durability and 
service. They satisfy or you may return 
them at our expense. Here are a few: 


Champion-Tool Holders 
Expanding Mandrels 
Shop Furniture 

Emery Wheel Dressers 
Power Hack Saws 
Lathe Dogs, Vises. 


Other Champion tools listed in catalog 19. Send for it. 


THE WESTERN TOOL & MFG. CO. 


SPRINGFIELD, OHIO 


Osgood Indestructible Handle 
it and Filegrip 


: = : i er re 
Get More Work Done— 


Your workmen will unconsciously do more 
and better filing if you provide Osgood soft 
rubber Filegrip and Indestructible Handle 
for the protection of their hands. 


That’s how it works out! Want the details? 
J. L. OSGOOD TOOL COMPANY 


43-45 PEARL STREET BUFFALO, NEW YORK 


*5 | American Swiss 


=Files 


Look forthenvrne: 
Mark on the Tang 


A few old-timers claim they can tell a 
good file by the ‘‘feel’’; but the surest way . 
is to standardize “American Swiss’ for : 
your fine filing. The unmistakable “Star 
and Cross’ trade-mark on the tang guar- 
antees uniformly correct design and cut, 
scientific heat-treatment and accurate 
duplication on repeat orders. | 


The line includes almost 3000 Precision 
Files—all described in our new illus- 
trated catalog, which we’ll be glad to send 
on request. 


American Swiss File & Tool Company 
410-416 Trumbull St. ELIZABETH, N. J. 


DISTRIBUTORS 


Baltimore, Md., The L. A. Benson Co.; Boston, Mass., Chandler & Faraut 
Co.; Bridgeport, Conn., Hunter & Havens; Buffalo, N. Y., Louls F rpaitene 
reich; Chicago, Ill., Machinists Supply Co.; Cincinnati, O., E. K. 
Cleveland, O., White Tool & Supply Co.; Dayton, O., M. D. L 
Detroit, Mich., Boyer Campbell Co., Chas. A. Strellnger Co.; 
N. W., Clarke Hardware Co.; Hartford, Conn., Tracy Robinson & Williams 
Co.; Indianapolis, Ind., Vonnegut Hardware Co.; Long Island City, 
Long Island Hardware Co.; Los Angeles, Cal., Ducommun Hardware Co.; 
Newark, N. J., Ludlow & Squier; New Haven, 'Conn., C. S, Mersick & Co.; 
New York City, N. Y., Anchor Tool & Supply Co.; Passaic, N. J., 
Jersey Engineering & Supply Co.; Philadelphia, \Pla., ‘Aetna Machin Co.; 
Pittsburgh, |Pa., Machinists Supply Co.; Providence, R. I., Belcher & Loomis 
N. Y., Sldney y Co.; Rockford, Ill., Swords 
Brothers Co.; San Francisco, Cal., Cc. W. edel; Springfield, Mass., W. J. 
Foss Co.; St. Louis, Mo., 'St.‘Louls Machinists Supply Co.; Syracuse, N. Y., 
Toledo, O., Coghlin Kirkby Mlachinery & Supply Co.; 
Toronto, ntarlo, e Masco nd .; Waterbury, Conn., The 
Hamilton Hardware Corp.; (Worcester, Mass., Duncan & Goodell Co. 
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Marat mai (GH) Service 


A Two Year Free Service Guarantee 
Back of Every “Marathon OK” Motor 


GRINDERS 


Pedestal or bench 
type, with Mara- 
thon OK guaran- 
teed type “NU” 
enclosed dustproof 
motors. 4%, %% 
and 1 h.p. sizes— 
only practical and 
safe on-and-off switch on any grinder. 


MOTORS for shop and household use. 


1, 1/6,.14%4 and 1/3. h.p—A.C. and D.C; 
Choice of Binding Post or cord and plug 
terminals. 


Price 25% to 50% lower than others ask, and 
Marathon OK Motors are better. 


Send for descriptive circulars. - Mention 
suDnly: house through which you prefer to 
uy. 


COS 


TEMPERATURE INSTRUMENTS 


INDICATING ~ RECORDING — CONTROLLING 


are invaluable on heat-treating 
processes. The reason is that 
they assist the operator to main- 
tain uniformity and quality 
standards. 


Tycos Pyrometers 


are designed to meet every in- 
dustrial need for good service- 
able pyrometers. Catalog part 
4000 shows Radiation, Thermo- 
electric and Optical Pyrometers. 


Write for a copy 


lor Instrument Companies 
ROCHESTER NYY. 
Theres aTycos or Taylor Temperature Instrument for Every Purpose 


Marathon Electric Mfg. Company 
34 Island Avenue WAUSAU, WIS., U.S. A. 


Coats Hand Tachometers 


Furnish precise R.P.M. readings on 
the dial without watch-timing or cir- 
cumferential feet per minute without 
calculating. 


PRINCIPLE 


A ring—counterbalanced with springs 
and set obliquely to the center axis— 
will try to adopt a position more near- 
ly horizontal to this axis, with in- 
creasing rotation. 


6 types, from 30 to 16,000 R. P. M. 


Do You Carry Metal Insurance? 


Do you know that every piece 
of steel is worthy’ before it is 
assembled? Are you sure 
that the special parts you buy 
on contract are free from 
defects? : 


The Scleroscope 


is the best metal insurance 
policy you can hold. It meas- 
ures the hardness of metal 
quickly and accurately, can be 


used universally and requires Coats Machine Tool Co. 


no great skill to operate. 4-SPEED TYPE Incorporated 


39 to 4000 REM. 412 W. 40th St, New York 


Type AS Reliance Motors 
run at any speed over any 
range up to 1 to 10. No 
electric controller is needed 


RELIANCE ELECTRIC & ENGINEERING CO. 
1056 Ivanhoe Road Cleveland, Ohio 


Fee, Re es 
a: pana 


The Pyroscope 


is equally infallible in its 
way—measuring the temp- 
erature of metal in process Shore Booklet—also 


described in the 


of heat-treatment. Simple, the 
durable and fool-proof. Let 
us tell you more about it. 


Shore Process 
of Carbonizing and 
Hardening. 


HARDEN CAST IRON WITH MACALENE 


Macalene will positively harden any kind or size or 
shape in cast iron. Simply pour in water and dip. 
Instant penetration 1”, strength increased 25 to 50%. 
Satisfaction or money back. Full instructions on 
request. $10.00 % gal. $6.00 per quart. 

Patents applied for 


THE MACALENE CoO., St. Cloud, Minn. 


The Shore Instrument & Mfg. Co. 
Van Wyck Ave. and Carll St. JAMAICA, N. Y. 


FOREIGN AGENTS: Agent for Great Britain and Colonies, Coats 
Machine Tool Co., Ltd, 14 Palmer St., Westminster, London, S. 3 
Yamatake & Co., Tokyo, Japan. Aux Forges de_ Vulcain, Paris, 
France. R. S. Stokvis & Zonen, Ltd., Belgium and Holland. 
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Four Record-Breaking 
Ingersoll-Rand Pneumatic Drills 


jt The No. 3AA non-reversible “‘Little David’? Drill. This machine 
drills out more staybolts and does more medium size reaming than 
any tool in its class. 


MM The No. 33SB Reversible “Little David’? Drill—the One-Man; stay- 
bolt tapping machine. It has less weight, more power and less parts 
than any other tool for the work. It has the proper speed {which 

avoids damage to taps and saves tap regrinding costs. 


3 The No. 9 “Little David’ Close-Quarter Drill—has 50% more power 
and 50% less parts than any other close-quarter drill of equal size. 
It is fitted with a triple ratchet construction which gives a steady mo- 

tion to the spindle regardless of the speed or load. 


4 The No. 6 “Little David’’ Hand Drill—for tell-tale drilling and clean- 
ing. It is light in weight, has practically no vibration and will not 
break small twist drills. It is a new type drill unequalled in durability. 


The maintenance investment for Ingersoll-Rand ‘‘Little David’’ 
Drills is about one-half that of older types. 


INGERSOLL-RAND COMPANY, 11 Broadway, New York 


Offices in all principal domestic and foreign cities 


For Canada refer Canadian Ingersoll-Rand Co., Limited, 260 St. James St., Montreal . 
: 284-P 


Ingersoll- Rand 
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Our Specialties: 


Casehardening 

Hardening 

Annealing 

Tempering 

Gun Metal Coloring, 
etc. 


AMERICAN 


OFFICE: Corner of Spring and Lafayette Streets 


A Gompice Device for 
Demagnetizing, Etching, 
Annealing, Soldering 


Complete, compact and _ self-con- 
tained. Ready for use on any A.C. 
lighting circuit. A simple, sub- 
stantial instrument that is invar- 
iably profitable. 


Send for a circular 


Luma Electric Equipment Company 
407 Spitzer Building TOLEDO, OHIO 


THE OIL AND WASTE SAVING MACHINE CO. 


PHILADELPHIA, PA. 


Chip Separators Oil Filters Oil Reclaiming Machines 
Waste Reclaiming Machines 
Original Belgian Machinery Wiping Towels 


WHEREVER HEAT IS USED IN INDUSTRY 


s FURNACES > 


UNIFORM TEMPERATURE~MAXIMUM OUTPUT~ MINIMUM FUEL COST. 


6.genanD (VE SURFACE PurTepuRon 
geieies THE@oMpustion CO> oes 
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METAL TREATMENT CO. 


ELIZABETH, N. J., U.S.A. 


Electric Welding 


Machines 
Our Specialty 


Complete line of standard SPOT 
and BUTT welders. 


Special machines designed for the 
rapid production of SPOT, BUTT, 
and SEAM welded work. 


Write our nearest representative 
for catalog of standard welders. 


The 


MACHINE & WELDER CO. 
Warren Ohio, U.S. A. 


OFFICES AT 
Warren, 
Cleveland, Ohio 


Mich 1 
Minneapolis, Minn..F. E. Satterlee Co, 118 Washington Ave., North 
San Francisco, Cal, Coast Equipment 766 Folsom St. 
Portland, Ore., Coast Equipment C 309 Lewis Bldg. 
Los Angeles, Gal., Coast Equipment Co 301 Roberts Bldg. 


Canadian Representatives: 


The Lincoln Electric Co 1: John St., Toronto, Ontario 
112 Coristine Bldg., Montreal, Canada 


Industrial Furnaces and 
Furnace Room Accessories 


THE STRONG CARLISLE & HAMMOND CO. 
CLEVELAND OHIO 


DAVIS-BOURNONVILLE COMPANY 


AVI’ was merged with 
is RATS AIR REDUCTION SALES COMPANY 
pc on March 17. 1922 
The Oxy-acetylene Welding and Cutting Product 
ie (es formerly manufactured by Davis-Bournonville Co., 
AIRCO are now made and sold by Air Reduction Sales Co., 
—— I under the trade name of ‘“Airco-Davis-Bournonville”’ 
om “Airco-D-B.”’ 


(See Advertisement of Air Reduction Sales Co.) 


August, 1923 MACHINERY 211 


The Duties of the Tool Dresser Are Simplified By the Installation of an 


AMERICAN GAS FURNACE 


Up to four months ago, the tool-dresser for H. W. Caldwell & Son, Chi- 
cago, Ill., forged, hardened and tempered all the lathe and planer tools 
for the shop with only a coal fire for heating. Now he uses the coal fire 
only for the forging heat; hardens the tools in an American Gas Fur- 
nace and tempers them, after quenching, in a lead pot—methods which he 
finds much quicker and 
more satisfactory than 
heating “by eye.” 


Consult us as to the best means 
of improving your heat treat- 
ment service—quality, output 
or cost. Our line includes: Gas 
Furnaces, Carbonizing Furnaces 
and Machines, Pressure Blowers, 
Heating Machines, Automatic 
Heat Controllers, Forges, Cylin- 
drical and Oven Furnaces and 
every type of Gas Blast Furnace 
and Heating Machine for In- 
dustrial Uses. 


AMERICAN GAS 
FURNACE COMPANY 


1002-1006 Lafayette Street 
ELIZABETH, NEW JERSEY 


AUTOMATIC 


GIBB INSTRUMENT Co. 


Manufacturers of all types of Electric Welding Machines 
BAY CITY, Mic H. 


THOMSON ELECTRIC WELDING CO. © 1921 The Winfield pees Welding Machine Co. 


THOMSON SPOT WELDER CO. 

LYNN, MASS., U.S. A. Our new book, describing Winfield 
“Butt” and “Flash” Welding—princi- 
ples and applications—is ready ‘for 
mailing. You can’t afford to miss it. 
Is your name on the list? 


Pioneer manufacturers of butt. spot and seam welding 
machines. Submit your welding problems to us. 


Spot Welding For Profit THE WINFIELD ELECTRIC 

The Taylor Process improves output, 

the Ue of electrode polaameesias mmere WELDING MACHINE COMPANY 
welds per dollar’s worth of power. WARREN Factory and General Office: OHIO, U.S. A. 
The double electrode points do the trick. 


Let us explain. Estimates from samples or blueprints New York, 60 Church St. Cleveland, Ohio, 1017 ‘Engineers Bldg 
: Boston, 12 Pearl St. Chicago, 1150 Peoples Gas Building 


THE TAYLOR WELDER CO. Detroit, Mich., 1217 Dlme Bank Bldg. 
WARREN, OHIO : 
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Save Time! 


There are constantly occurring jobs in the 
shop where it proves more profitable to take 
the tool to the work than the work to the tool. 


The eutiigl 


Portable Electrics are powerful, durable, com- 
pact. They stay on the job. 


PORTABLE ELECTRIC DRILLS 


Y%4” to 214” capacity. Ball-bearing. Direct or alter- 
nating current. 


“CINCINNATI” TOOL POST GRINDER 


Direct Current, Alternating Current, or with Universal 
Motor. Furnished with or without Hand Feed. 


BENCH GRINDER FLOOR GRINDER 


Direct current. 
Alternating current 
Ball-bearing. Especially 
recommended for heavy 
grinding of all kinds; for 
buffing and for polishing. 


Send for Catalog 


The Cincinnati Electrical Tool Co. 


1507 Freeman Ave. CINCINNATI, O. 
New York 


Philadelphia 
50 Church St. 


1220 Real Estate Trust Bldg, 
Seattle San Francisco Los Angeles 
1115 Federal Ave. 918 Hearst Bldg. 510 Equitable Bldg. 
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Nine Times Out | 


of Ten 


You want a drill 
that does all kinds 

of work. Youdon’t 
want to take 
chances with the 
ig hteaen 

@ “heavy” drill. 
Therefore, get ‘the 
Pioneer. It is light 


Tested 
Ball 


Bearing 
Experience 
Weight 
and Power 
Features 


enough for “light” work 
and heavy enough for 


“heavy” work. The 
all-around tool. 


BETTER BUY THE PIONEER 
“Ite Will Do the Work’’ f 


Louisville Electric Mfg. €o. 


INCORPORATED 
c. E. WILLEY, President J. B. McFERRAN, Sec’ yore 


LOUISVILLE, KENTUCKY, U. S. A. 3 


Ss T oO: Ww 
~ Tool Post 
a Grinder 


For grinding Centers, Dies, 
Cutters and other equip- 
ment, this grinder is in a 
class of its own. Handles 
both Internal and Surface 
Grinding—hand feed or 
plain feed. Regular equip- 
ment 36"x6" wheel, in- 
ternal grinding attaclunent, 
with 10 ft. flexible cord and 
plug to fit standard lamp 
socket. Write for details. 


STOW MANUFACTURING CO., Inc., Binghamton, N, Y. 
London Stock: 85 Queen Victoria Street 


PORTABLE 
ELECTRIC DRILLS 
and GRINDERS 


Complete line of sizes suitable for DC-AC _ 


and Universal Current tapes L2U- roll 
Tested to U. S. Navy requirements Caicos 9 


THE NEIL @ SMITH. 
ELECTRIC TOOL CO. 


Cincinnati 
io 


HAND SNAGGING GRINDER 


(Electric) 
Light Weight . 


Large Wheel . 
High Power . 


FORBES & MYERS, 178 Union St., Worcester, Mass. 
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Power King 


Portable &lectric Drills 


eee 


Biscuits and 
Portable Drills! 


You’re wrong again! They don’t 
use “Power King” to put holes 
in the biscuits. Empire Biscuit 
Company uses “Power King’ to- 
do the repair work on the batter 
machines, the ovens and convey- 
ors and all the other apparatus 
—of which there is a lot in this 
Brooklyn factory. 


“Power King”’ is the Adaptable 
portable drill—has two speeds, 
is powerful and rugged, with a 
big factor of safety and. much 


Let us send you detailed information reserve energy. 
about “Power King”’ and the new drill 
stand. 


dost overt ot etal eae? bs 


INCORPORATED 


FACTORY & GENERAL OFFICES 
WARSAW, INDIANA. 
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“Why Experiment ? 
Use 


66 


THE IDEAL 
FLEXIBLE SHAFT 
For Every Purpose 


Can be made to meet. re- 
quirements not possible in 
other shafts such as_ run- 
ning in both directions, 
delivering the maximum 
power, and in any length of 
section up to eight feet. 


All parts interchangeable, 
sections can be coupled to- 


gether thereby making a 
shaft of the greatest possible 
length. 


Write us about your flexible 
shafting requirements 


GEM MANUFACTURING COMPANY 


N. S., PITTSBURGH, PENNA. . 


GEM— 
FLEXIBLE SHAFTING 
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ELECTRIC DRILLS 
AND GRINDERS 


How do you measure Electric Tool worth? 


Is it by Reserve Power—Overload Capacity 
—and Freedom from Troubles day-in and day- 
out after months of the hardest continuous 
service? 


If so, then your idea of worth and ours is iden- | 
tical and the “Van Dorn” will just fit your 
demands. 


Have you our catalog? It will interest you. 


The Van Dorn Electric Tool Co. 
Cleveland Ohio, U. S.A. 


HE difference between a “U. S.” and 

any other portable electric drill is in- 
stantly obvious to the mechanic who uses 
it—and shortly after to the man who em- 
ploys him, when he sees his work speeded 
up and his men finishing the day with far 
less fatigue. 


Write for catalog 20-E. 


he UNITED STATES | 
ELECTRICAL TOOL CQ 
CINCINNATI,OHIO. 


District Sales Offices and Service Stations 


Boston Detroit Milwaukee Philadelphia 
Chicago Houston Minneapolis Pittsburgh 
Cleveland Kansas City, Mo. New York St. Louis 
Columbus 


Complete stocks 
carried in all 
service stations. 


cD. 


THE UNITEGSTATES 
> guecTricat Tool ( : 


Ghe Good Mechanic Knows! 
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Established Nineteen-Five 


TRADE MARK 


We are now located in our new 
factory 


5001-5009 North Lincoln Street 
Chicago 


Eighteen years of clean, honest busi- 
New Home of “‘Strand’’ Flexible Shaft Equipments. ness methods have placed on our roll of 
satisfied customers a list of users which 
if published would require half the pages 


MACHINES in this journal. Manufacturers from 


BUILT FOR every part of the world are using the 
SERVICE STRAND Flexible 


Shaft Equipments 
ieee Ae the Manufactured by 
t 
Gountsshatt Dare N e AS STRAND & CO. 
Made in several types and CHICAGO 


sizes. 
Main Office and Factory: 5001-5009 North Lincoln St. 


We Believe He Profits Most Who Serves His Customers Best 


Haskins 
Equipment Also 
Provides an 
Efficient 

Tool Post => 


Light Chipping, Scaling 
and Cleaning Hammer 


Grinder . 
| Wherever a difficult operation must 
Lf ! be performed in close quarters— 
= {hom => MNT drilling in wood or metal, driving 
[> 2) h{ R = air-tight rivets, chipping, calking, 
¢ v , - flue beading, cleaning, scaling, 
=i ramming, etc., or lifting heavy loads 
& + quickly and safely—you'll find Thor 
Pneumatic Tools will not only give 
FS Ae oxtrasepindietenaeemeecidea entire BO eer ia will improve 
=. Z| 5 to take care of your lathe and UIE ON ST le 
: = | surface grinding. This is an 
= | ‘especially valuable feature in 


an shops where there is not enough 
lathe grinding to warrant an additional equipment. 
The HASKINS is a good sturdy tool well adapted to 
this operation. 


THOR DRILLS 


Pneumatic 
Drill No. 1-X 
(Non-Reversible) 


have Pressed Vanadium Steel Con- 
necting Rods and Pistons, Corliss 
Valves, Roller Bearings, removable 
Crank Chamber Plates, Bearing Re- 
tainers and other advantages which 
make them more than ordinarily 
durable and convenient. Catalog de- 
scribes the whole line. 


At other times the machine will be busy grinding 
castings, cleaning and scraping—occasionally drill- 
ing. It can do almost anything and we know you’ll 
keep it busy. 


We have a special proposition to make you now. 
You tell us about the work in your shop—if we can 
help you we’ll say so and back it up with a factory 
demonstration. There is no obligation. We know 
that if we can save you money or time you'll keep 
our machine and pay for it—otherwise we wouldn’t 
let you have it. 


R. G. HASKINS COMPANY, 220.'¥est Monroe se. 


Distributor for Pacific Ceast: Mohr Bros. Co, 233 Pacific Bldg, San Francisco, Cal. 


Independent Pneumatic Tool Co. 
600 WEST JACKSON BLVD., CHICAGO 


NEW YORK PITTSBURGH SAN FRANCISCO 
DETROIT CLEVELAND BIRMINGHAM MONTREAL 
PHILADELPHIA BOSTON ST. LOUIS 


STULL MTU COTO TOTEM TTT TTT TTT TTT TTT 


UT edn 
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No. 2 Kelly Press 


Controller 
Automatic Press. 


Direct-current 
Kelly 


Monitor 
for. sNour2 


with Monitor 
Controller mounted as part of the equipment. 
trol stations are on the opposite side. of the press. 
The press motor and the blower motor are mounted 
on the base as shown in the foreground. 


Direct-current 
Con- 


ce 


Monitor Alternating-current Control- 
ler for Kelly Automatic Press Style B 


Monitor AC and DC Controllers 


standard equipment for Kelly Presses 


HE remarkable success of the Kelly Automatic 

Job Press Style B produced a demand for a 
larger size that has been met with the Kelly No. 2. 
This press, like the smaller model, was designed es- 
pecially for high speed commercial and other print- 
ing. It provides unique facilities for quick make- 
ready and adjustment of ink to both press and 
feeder and is a time-saver on both long and short 
runs. 


The automatic feeding mechanism is fool-proof 
and does not require attention except when paper 
stock is exhausted, or when the machine is auto- 
matically stopped due to something going wrong 
with the paper. 


The controllers for the No. 2 press were specially 
designed by the Monitor Controller Company, and 
are standard equipment on all Kelly presses. They 
provide for push-button start and stop, and auto- 
matic stop in case of necessity. 3 


Electric brake, automatically applied by the con- 


NEW ORLEANS 


BALTIMORE 


Bulletin 1006 describes and ong 
illustrates Monitor Control 


for machine tools. Ask for it. 


rControllerCom 


BOSTON BUFFALO CHICAGO CLEVELAND DETROIT NEW YORK _ PHILADELPHIA PITTSBURGH 


Just Pres: 


troller, acts so quickly that the cylinder will stop 
from full speed within one revolution. 


There are three control stations on the press—an 
automatic trip station to stop the press and the 
blower ; a three-button main control station mount- 
ed near the cylinder, one button providing start 
for the blower motor, one for the press motor and 
one to stop both motors simultaneously, and a stop 
station mounted at the delivery end of the press, 
which also stops both blower and press motors. 


For direct-current operation the press is driven by 
a 3-hp. motor and the blower by a 14-hp. motor. 
For alternating-current operation the press is 
driven by a 4-hp. Polyphase Slip-ring Induction 
Motor and the blower by a 14-hp. Induction Motor. 


The Monitor Controller Company is equipped to 
design and build controllers for any type of motor 
service, either direct-current or alternating-cur- 
rent and to meet any requirements of speed ad- 


justment or variation. 
ST. LOUIS 


BIRMINGHAM 


MARYLAND 


82-3520 
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Greater Output 


Complete G-E electrical equipment on 
turret lathes gives the operator instanta- 
neous control, saves time between set-ups 
and eliminates unnecessary steps. 


Notice the “‘finger tip’’ control obtained with 
G-E Push Button Station and Magnetic 
Switch on this modern turret lathe. The 
operator can start and stop the machine 
without moving astep—every move becomes 
a productive operation. 


With G-E Motors, Controllers and Acces- 
sories installed asa complete operating unit 
—your quantity production machines can 
be operated more continuously, and can be 
made to produce the maximum number of 
finished parts per working day. 


Ask the nearest G-E Sales Office for full Complete G: E Equipment on Turret Lathe. 


information. 


43B-783 


General Electric Company 
Schenectady, N. Y. 


Sales Offices in all large cities, 


GENERAL ELEC 
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Every inch 
tool 


Westinghouse Type SK direct- 
current commutating-pole motors 
represent the most advanced de- 
sign in direct-current machines 
for general, constant and adjust- 
able-speed power purposes. 
They are especially suitable for 
driving machine tools where the 
load is frequently started, stopped 
The machine shop at the River Rouge Plant of the Ford and reversed. The large number 
Matok ¢Companyiarepectentettbebiatcae. cimeret comes of SK motor-driven machine 
quantity production. Complete castings for five hundred 


Fordson tractors are machined in this department every 
day. This output, however, represents only a fraction of 


the work handled, for all. of the T-400 (Ford car cylinders) W nek EI c 
are completely machined here and shipped to Highland estinghouse ectric 


Park, Mich., for assembly. There are five thousand of these ; East Pittsburgh, 


cylinders machined at River Rouge every twenty-four hours. 


Westinghouse 
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motor 


tools throughout the country 
is a tribute to this type of motor. 
It is proof of the correctness of 
its design. 


e 


Some of the special features of 
the Westinghouse Type SK 
Motors are: Great mechanical 
strength, excellent commutation, 
dustproof bearings, high oper- 
ating efficiency and absolute re- 

liability at all times. Sea a age 


Rouge machine department. Hence, nothing has been left 
undone to provide the most efficient and reliable apparatus 
for performing the work. Westinghouse motors over- 
whelmingly’ predominate and are to be seen by the hun- 


> e 

x Manufacturin mpan 

ann Lctur, 8 Co Pany, dreds. These photographs indicate somewhat how thor- 
ennsylvania , oughly Ford output depends on Westinghouse performance. 


Westinghouse 
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Write for Details 


I. 
y 


Be BS 2 aS 2s 
== = = a 
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,— i rr rr 
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eZ B => 
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Industrial 
Agricultural 
Municipal 
Residential 


A type for every 
service. Bulletins on 
request. 


THE GOULDS MANUFACTURING CO. 
SENECA FALLS, N. Y. 


Branches or agencies in all principal cities. 


1250 West 76th Street 


EEA F ; = is 
ATS Da =< — aa se a 
A PTB SBS 2 =S 3] = 
a — Ss 2 SS 
—Ss—sX— =S=S- = i —z =——S = WT—s 
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Three Minutes to 


Dry 200 Pounds 


The GLOBE Tumbling Barrel, used for dry- 
ing small parts at the Kelsey Wheel Com- 
pany, Detroit, Mich., saves time and money 
on a necessary operation; it would take much 
longer and cost a lot more to get the same 
result by any other method. The ring clamps 
shown are loaded in lots of 200 pounds after 
zinc plating and three minutes’ tumbling 
with sawdust dries them thoroughly. 


Four years’ service has shown GLOBE 
Tumbling to be convenient, efficient and 
profitable; the barrel is always ready for 
work and has never been out of order. 


Polishing, Plating, Drying, Cleaning— 
there’s a GLOBE Tumbling Barrel to 
get profitable results on every operation 


THE GLOBE MACHINE & 
STAMPING COMPANY 


CLEVELAND, OHIO 


Manufacturers of Metal Stampings of Quality 


FOREIGN REPRESENTATIVES: J. Horstmann, 81-83 Rue Saint Maur, Paris 


France; 46 Rue Juliette-Recamier, Lyons, France 


F there is one thing 
more than any other 
that has largely 

contributed to the gen- 
eral acceptance of Mas- 
ter Motors, it is that 
they are built with the 
viewpoint of the appli- 
ance manufacturer al- 
ways in the foreground. 


The interchangeability 


Master Motors Must 
Make Good 


of Master frames is an example of how care- 
fully every point has been considered, Mas- 


ter frames are interchangeable and the base 
dimensions are uniform for D. C. and A. C. 
of the same horsepower ratings. Many 
parts are also interchangeable. 


If you buy motors or design electrically 
driven products, you will find our Data Book 
full to the brim with helpful suggestions. 
Write for it and other literature today. 


THE MASTER ELECTRIC CO., 448-1st St., Dayton, 0. 


August, 1923 


August, 1923 MACHINERY 221 


Bausch €& Lomb 
Optical Apparatus 
for Inspectio 


5 -— ‘tau 


Optics 
in Industry 


N the development of modern industry, 
the inspection and) test of materials 
used in manufacture—and of the finished 
product—have assumed great import- 
ance. For finality of conclusion and ac- 
curacy of result, optical tests are certainly 
the most satisfactory. 


Metallurgical Binocular 
Microscope Microscope 


Chemical tests may show the correct pro- 
portion of the ingredients, in iron or steel 
for instance, but the only way in which 
the condition or physical structure can be 
determined is by an optical examination. 
This is true with many other materials, 
also. 


THE MICROSCOPE—Revealing de- 
fects and imperfections visible only in a 
greatly magnified image. 


PHOTOMICROGRAPHIC APPARA- 
TUS—For making permanent photo- 
graphic records of the findings of the 
microscope; called Metallographic Ap- 
paratus when designed for photography 
of metals. 


CONTOUR MEASURING PROJEC- 
TOR—Invaluable for the visual inspec- 
tion or check of the contours of screw 
threads, gears, cutting tools, and the 
like. 


Our Scientific and Technical Bureaus will 
be glad to suggest ways in which you can 
better your inspections by the application 
of optical instruments. 


Makers of Microscopes, Photomicrographic Ap- 
paratus, Projection Apparatus, Binoculars, Tele- 
scopes, Ophthalmic Lenses, and Other High-grade 
Contour Measuring Projector Optical Products. 


___| BAUSCH & LOMB OPTICALCO. 
ee Rochester, N. Y. 


NEW YORK WASHINGTON CHICAGO 
SAN FRANCISCO LONDON 


ACTS PPT SR cE SS RPTL BOE TELE, 
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S-BOURNONY! 


ANYTHING “» EVERYTHING 


FOR OXYACETYLENE WELDING anv CUTTING 


Public faith in a product is a reflection 

of faithful performance. Thus, consist- 

ently, have Airco Oxygen and Airco 
Acetylene built up good-will. 


Write for Airco booklet: 
“Anything and Everything for Oxyacetylene Welding and Cutting” 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen — Airco Acetylene — Airco- Davis - Bournonville 
Welding and Cutting Apparatus and Supplies, Acetylene Generators, and 
Specially Designed Machines for Automatic Welding and Cutting— 
Nitrogen, Argon and other Airco Atmospheric Gas Products 


Controls the manufacture and sale of National Carbide 


Home Office: 342 Madison Avenue, New York, N. Y. 


Airco District Offices, Plants i : : “ Airco Oxygen and 


and Distributing Stations con- ° LAER off Acetylene Service is 
veniently located throughout oAirco / me < + 99 
the Country. Distributing Wats Aa Good Service 
Stations "OBB qrC 
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7,000 
Sells Bearings 
in the Dodge Plant 


American Agricultural Chem- 
ical Company has installed 
Sells Bearings in its 25 plants. 


United Shoe Machinery Com- 
pany uses Sells Roller Bear- 
ings 

So do 
French, Shriner & Urner and 


the Borden Condensed Milk 
Company 


also 
The American Car and Foun- 
dry Company 

and 


Aunt Jemima Mills Company 
and the Gillette Safety Razor 
Company. 


We could continue this list un- 
til we had mentioned thou- 
sands of concerns 


—all using 
Sells Roller Bearings. 


If you, too, are ready to begin saving coal or power we’ll be glad to tell you 
how little it will cost to install Sells Roller Bearings with the patented sleeve 
in your plant. 


Shall we send our booklet “Anti-Friction Power Transmission”? 


Royersford Foundry & Machine Company 
54 N. 5th Street 
PHILADELPHIA 


5 {ollerPearings 


And see that you get the Sells; it’s marked. The bearing that is past any experimentation. 
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Steel Roller Chain. 
Steel Block Chain. 


Malleable Detach- 
able Chain. 


New Steel Replace- 
ment Series. 


Sprockets both Cut 
and Cast. 


Baldwin Transmission En- 
gineers will help you se- 
lect the standard system 
best suited to your needs 
or will develop special 
drives to meet them. 


MACHINERY 


Baldwin Chain Drives and Sprockets - 
Turn the Wheels of Industry 


Baldwin Roller Chains and Sprockets 
solve transmission and conveying’ 
problems in practically every major 
industry. Experience has shown that 
special chains must be furnished to meet 
unusual conditions. We study each 
problem separately, carefully taking 
into consideration all varying conditions 
of loads, shocks, distances between cen- 
ters, ete. Lumber, steel, paper, cement, 
textile mills, etc., secure continuous pro- 
duction with minimum power waste by 
using the right Baldwin Drive. 


Dependable service cuts production 
costs, long wearing qualities reduce re- 
placement charges to almost nothing. 
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BALDWIN CHAIN & MFG. COMPANY 


WORCESTER, MASS. 


H. V. GREENWOOD, General Western Representative 
Peoples Gas Building, Chicago, Il. 


in 
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Since 1903—20 years ago— | 
| Sent cna 


this Link-Belt Silent Chain Drive has been operating an on ago | 
air compressor at the La Salle St. Station, Chicago. 


This drive has required less than $5.00 repair per year. 


It is still good for many years economical service—even 
though an air compressor is a comparatively difficult thing 
to drive. Such is the service rendered by Link-Belt Silent ee 
Chain Drives. 


Boe oe oe 4 


Learn more about this effective, quiet, drive for all kinds of 
machinery and lineshafting. Send for our 144-page price- 
list data book No. 125. It is a handbook of silent chain 
practice. Return the coupon. 


LINK-BELT COMPANY 
910 S. MICHIGAN AVENUE. CHICAGO 


Please send postpaid — Link-Belt Silent 
Chain Data Book No. 125. 


ee eee ee ep Peep es ss es 


Name 
Firm 
PHILADELPHIA CHICAGO INDIANAPOLIS 
New York . A Woolworth Bldg. Cleveland =: ms 429 Kirby Bldg. Denver rs Lindrooth, Shubart & Co., Boston Bldg. 
Boston9 . '- é 49 Federal St. Detroit “ v 4210 Woodward Ave. Louisville, Ky. . Frederick Wehle, 321 Starks Bldg. Street 
Pittsburgh re r 335 Fifth Ave. Kansas City, Mo. . 3C6 Elmhurst Bldg. New Orleans : C. O. Hinz, 504 Carondelet Bldg. 
St. Louis . Central Nat’! Bank Bldg. Seattle ) 5 . 820 First Ave., S, Birmingham, Ala. S L. Morrow, 720 Brown-Marx Bldg. 
Buffalo ° . - 745 Ellicott Square Portland, Ore. é . . 101 First St. Charlotte,N.C. . J. S.Cothran, Com’! Bank Bldg. 
Wilkes-Barre Z - 2d Nat'l Bank Bldg. San Francisco . . 168 Second St. Canadian Link-Belt Co., Ltd Town __ 
Huntington, W. Va. Robson-Prichard Bldg Los Angeles - 163 N. Los Angeles St. Toronto and Montreal 
H. W. CALDWELL & SON CO , CHICAGO NEW YORK, Woolworth Bide. sDALLAS, TEXAS, 709 Main St. 
State 
= Machinery, N. Y.—1259 
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Bardons & Oliver Friction Countershafts 


Endorsed by 20 Years’ Successful Performances 


Seven Sizes— Two and Three Speeds 


Are your countershafts all doing their full duty? If not, look 
up the countershafts in the B & O section and check up their 
records as compared with the rest.. If you haven’t any in 
your factory drop in on one of your neighbors who has. Get 
his opinion and size them up for yourself. 


We're satisfied to have B & O Countershafts judged by their 
performances—they’ve been making good for 20 years. 


Circular outlines their main features of superiority and 
describes the seven sizes—7” to 18”’—sold complete or in 
parts. Write for it today. 


BARDONS & OLIVER 
of Cleveland, Ohio 


ate Se 


A bigger, more com- 


All About plete catalog—you’ll 
t if 

ROLLWAY  ascantitriction bear. 

ings or if you need 


Maximum Type bearings for par- 


Bearings ticularly severe duty. Aid aars SA : y 
e e Contains many facts ee ————— = — 
In this and figures for de- Style “oO” Style “B” 


signers and engin- 
New Catalog pees 


ROLLWAY BEARING COMPANY, INC., Syracuse, New York 


We’ll be 4 
glad to - 5 Style “G” 
send it 7 te 

to you— 


Write 


Style “U” tyle “A” 


GITS OIL CUPS 


Give perfect satisfaction where others 
fail. State style and size in which you 
are interested, and we will send free 
sample and catalog. 


ner Fen Yor’ 3 \ 


eyRACuSe 


ey GS ¢ ,O. 
BE \ 

‘ aN PY Eine ; sco 
Rot o 


Gits Bros. Manufacturing Company 


1901 S. Kilbourne Avenue CHICAGO, ILLINOIS 
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THE TE X ACO LINE 


Texaco Lubricants are carefully prepared to meet practical con- 
ditions and each lubricant is carefully tested in many De be- 
fore it is marketed for the purpose intended. 


-TEXACO MACHINE OILS 
TEXACO CUTTING OILS 
TEXACO SOLUBLE OILS 
TEXACO THUBAN COMPOUND 


For light fast-running enclosed gears 


TEXACO CRATER COMPOUND 


A heavy mineral lubricant for lubricating heavy 
gears, wire rope, chains, etc. 


TEXACO CUP GREASES 

TEXACO MOTOR AND GENERATOR 
LUBRICANTS 

TEXACO TURBINE OILS 

TEXACO ENGINE OILS 

TEXACO CYLINDER OILS 


A grade for every condition of heat, pressure, 
character of water, speed, etc. 


In short, we can furnish you with a scientifically correct lubricant 
that will increase the operating efficiency of any of your machines 
or power units. 


These lubricants are in use in numbers of the most carefully oper- 
ated machine shops and power plants not only in this country, but 
throughout the world. 


We shall be glad, at all times, to answer any question relating to 
the use or application of lubricants, and we would thank you to 
address inquiries to our nearest district office. 


THE TEXAS COMPANY, U. S. A. 


Texaco Petroleum Products 
Dept. F, 17 Battery Place, New York City 


Atlanta Chicago El Paso New Orleans Oklahoma City 
Boston Dallas Houston New York Philadelphia 
Billings Denver Jacksonville Norfolk Pittsburgh 
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A Two and 
One-half Mile 
Cut Through 
Brass with 
ONE 
Saw Blade 
—and the 
Blade is Still 
Running 


More than 40,000 pieces of 114” brass tubing have been cut with 
one saw blade and the blade is still good—a wonderful testimony 
to the smooth, vibrationless operation of the 


RACINE DUPLEX BAND SAW 


The Racine Duplex Band Saw is an accurate, rugged, practical machine 
tool designed by experts in metal cutting machinery. Ball-bearing mounted 
wheels, spring tension, and convenient adjustment for truing wheels add 
to the life of the blades and assure better production. Speed changes and 
special design fit it to handle wood, 
soft metals or steel. Compactly 


66 9 ° | built with individual motor drive 
RACINE High Speed —can be located at the point most 
Metal Cutting Machines convenient to the work. 


Use “Racine” H. S. Wood and 
ve Metal Band Saw Blades. 

—saw lifts positively on every return stroke P im. i 

—cuts on draw stroke only. Blades last ten Bulletin giving complete details on 


times longer, work is smoother and more 
accurate. request. 


Send f lete bulleti d le, cut 4 i 
From BIG? bij: Rena ecsh Gate WAIST FEREMR to Racine Tool & Machine Co. 
Use ‘‘Racine’’ H. S. Tangsten Power and 250 15th Street Racine, Wis., U.S.A. 
Hand Hack Saw Blades. 
‘“STANDARD THE WORLD OVER’”’ 


Make Blade Last Ten Times Longer 


ce ta Soren NR SR SARE A ESN A TS ASRS RS A SS A PS AT eS SSS 
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ROCKFORD PLANERS 


Powerful, Accurate, 
Rapid, Convenient, 
Economical, 
Efficient 


In the Toledo, Ohio, plant of the City 
Machine & Tool Company this Rock- 
ford Planer, 72” x 48” x 18’, is render- 
ing a high degree of service machining 


large tool work. It takes heavy cuts, 
accurately. In the picture the Rock- 
ford is shown finishing the inside por- 
tion of a steel combination blank hold- 


er and heading die for producing au- 
tomobile fenders. 


Rockford Planers are built in sizes from 
24” to 54”, any length and any desired 
head equipment. It will be well worth 
your while to get posted on Rockford 
Planers and the work they do. 


Send for the Catalog 


ROCKFORD MACHINE TOOL COMPANY 


Kishwaukee Road 


ROCKFORD, ILL., U. S. A. 


SHAPERS—PLANERS—DRILLS 
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View showing a dis- 
tinctive and_ highly 
important feature of 
our open side plan- 
ers. The L-shaped 
casting, shown in 
contrast with the 
other parts, is a 
one-piece casting 
having an extreme- 
ly large bearing on 
the main housing, 
and giving unusual 
rigidity to the cross 
rail, 


An Important Feature in 


i 


4 


Detrick & Harvey Open Side Planers 


ETHLEHEM Detrick & Harvey Open Side 

Planers are noted for a feature in design 

that is of greatest importance in giving satisfac- 
tory service over long periods. 


A fundamental requirement of planer construc- 
tion is rigidity in the cross rail and “‘squareness’’ 
with housing and table. This is particularly so 
in the open side type of planer in which the outer 
end of cross rail has no housing bearing, and 
depends for stiffness on cross rail strength and 
bearing of inner end on housing. 


With cross rails having limited or small bearing 
area on housing, wear occurs, with consequent 


chattering while working and loss of alignment 


with bed and table. 


How the distinctive Bethlehem Detrick & Harvey 


feature overcomes these difficulties is explained 
in our Catalog P-1. 


Examples of Bethlehem Detrick & Harvey Open 
Side Planers that have been in use over thirty 
years and are still giving excellent service is in- 
disputable evidence that this design is superior. 


BETHLEHEM STEEL COMPANY 
General Offices: BETHLEHEM, PA. 


BETHLEHEM 
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~WHITNEY” 


HAND MILLING MACHINE 


THOUSANDS IN USE 
Note that the 
“WHITNEY” 


- is different from the 
usual type of Hand 
Milling Machine. 


The 
Sliding Head 


is its distinctive fea- 
ture, giving advan- 
tages possessed by 
no other type of 
Hand Miller. 


The spindle is driven by 
interchangeable side 
pulleys, giving six spin- 
dle speeds with three 
grade cone and four 
with two grade cone. 


PROMPT DELIVERIES 


THE WHITNEY MFG. COMPANY 


HARTFORD, CONNECTICUT 


CHAINS KEYS AND CUTTERS HAND MILLING MACHINES 


NEW YORK LONDON, ENG. Fo ie Lasley 
L. C. Biglow & Co., Inc. Burton, Griffiths @ 6. weed enwick Freres ener 
243 W. 55th St. 64 Va auxhall Bridg mie He Rocr 
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al Th t 
e€ one sure way to 
profits today is via the 


route of lowered costs. 

ich means just this— — 
real production at every 
turn and corner. 


~~ GARVIN q 
Cam Cutting Machines 


Simple and Convenient 
fo operate 


It is not necessary to purchase a 

complicated machine to take 

care of your cam or form mill-: 
ing as GARVIN manufactures 

a line of Cam Cutting Machines 

that will meet your require- 

ments. 


Easily changed for cutting 
either Face or Barrel cams, and 
will also take care of large va- 
riety of form milling. 


We will be glad to go into de- 
12" Cam Cutting Machine tails with you. 


Arranged for cutting face cams 


THE GARVIN MACHINE COMPANY, vazisc. NEW YORK 


. 2 Spring Coilers. 
Duplex Drills and i i- 
Mills. Bright In- : Production, Uni 


: } - versal, Plain, Ver- 
ternal Grinders. ; re tical and_ Slot 
Tappers, Screw : Be Millers. Profilers, 
Machines, Screw : Cam Cutters 

and Die Slotters, Bench Cutter and 
Hand and Index = Surface Grinders. 
Millers. 
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GLEASON 


BEVEL GEAR TESTING MACHINE 


NEW DESIGN 


18" Bevel Gear Testing Machine 


The machine used for testing the running qualities 
of Bevel or Spiral Bevel Gears must be rigid, un- 
changing in alignment, and convenient to operate. 


This New Design 18-inch Bevel Gear Testing Ma- 
chine is built with hardened and ground spindles 
running in adjustable taper bronze bearings lubri- 
cated by continuous flow of oil. The compensating 
locking lever brings both binder bolts to equal ten- 
sion with one motion of hand lever. 


GLEASON WORKS, Rochester, N.Y. 
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MACHINISTS OR WRESTLERS? 


Are your Turret Lathe operators devoting their 
entire time to the production of finished pieces or 
are they wasting precious moments wrestling with 
machines that are difficult to operate? 


Motions wasted are moments lost 


Wasted labor means lost production. It means 
a higher cost for getting things done. 


Millholland Turret Lathes Are Notably Easy to 
Operate! 


AORRES 
CATH 


MILLHOLLAND MACHINE Co. 


1102 West 23rd Street, Indianapolis, Ind. 
New York Office: 2 Rector St., Room 433 


THE WHITON 
Revolving Centering Machine 


For Accurately Centering 
Finished Shafts 


The cut shows new Revolving 
Centering Machine—a _ large 
size of the well-known .machine 
of this type. It is heavier 
throughout and has capacity to 
center shafts up to 5 inches in 
diameter. 


Constructed same as the smaller 
machines and embodies all the 
special features. 


Circulars and prices sent upon 
application. 


THE D. E. WHITON MACHINE COMPANY 


NEW LONDON, CONNECTICUT, U. S. A. 
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The Oilgear Pump 


on the Oilgear High Speed Broaching Machine 
is fool-proof. It has no valves and no packing— 
nothing to get out of order. The only upkeep 
required for year-in and year-out service 
consists in checking the oil supply once every 


three months. 


The illustration below shows an Oilgear High 
Speed Broaching Machine that is being used 
for broaching %-inch round holes. The manu- 
facturer finds that he gets a better job than 
he formerly obtained by reaming, that the 
broach cost is less than the reamer cost, and 
that the production is just as great. 
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SLE SPEED 


Broaching vs. Reaming 


Broaching round holes has heretofore never been con- 
sidered feasible because of the excessive upkeep cost of 
the broaches. Reaming has been the only alternative. 
With the Oilgear High Speed Broaching Machine, man- 
ufacturers are now demonstrating to their complete 
Ta that broaching round holes is entirely prac- 
icable. 


One manufacturer, a builder of a nationally advertised 
motor car, has been getting on his Oilgear Broaching 
Machine (in steel) an average of 


3600 Draws Before Regrinding 


as against 400 draws on screw-driven machines. 


The success of the Oilgear High Speed Broaching Ma- 
chine is due to the following facts :— 


1—High cutting speed—30 feet per minute 
maximum. 


2—-Safety control prevents breakage of broaches 
(Oilgear control can be set to stop the ma- 
chine when pull is excessive—no overrun- 
ning.) 


3—Entire absence of mechanical shock to 
broaches. 


4—_No twisting of broaches possible. 


We'll be glad to demonstrate just what an Oilgear High 
Speed Broaching Machine will do on your work. Drop 
us a line if you are interested and we’ll do the rest. 


THE OILGEAR COMPANY 


Manufacturers of Broaching Machines, Hydraulic Presses, 
Variable Delivery Pumps, and Variable Speed Drives. 


64—27th Street, MILWAUKEE, WISCONSIN 


BUFFALO: Buffalo Machinery Sales Corporation, 833 ‘Ellicott Square. 
CHICAGO: Federal ‘(Machinery Sales Co., 12 N. Jefferson St. CLEVELAND: 
Cleveland Duplex Machinery Co., Inc., 1224 W. 6th St. DETROIT: Donald 
Clute, 428 East Jefferson Ave. INDIANAPOLIS: F. C. Litchfield, 1024 Hume- 
Mansur Bldg. PITTSBURGH: Laughlin-Barney Machinery Co., Union Trust 
Bldg. NEW YORK: Russell, Holbrook & Henderson, Inc., 30 Church St. 
ST. LOUIS: Elliott & Stephens Machinery Co., 721 Olive St. : 
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High Speed— 
Uniform Pressure Fi ved 
Automatic Spindle Control 


Feed varied from .011” to 0 depending on re- 
sistance encountered by drill, consequently 
the machine operates at high efficiency. 


Relieving cams can be furnished to duplicate 
Patented May 31, 1921 the motions of a skilled operator, on hue 
cult drilling jobs. : 


This drill head serves as a nucleous in the design of semi and full automatic universal and 
single purpose drilling machines that meet the demands of modern production. 


We are prepared to furnish hopper feeds, indexing fixtures, for from 1 to 5 spindles, automatic 
clamping fixtures, etc. We also carry in stock various stands for vertical and horizontal mount- 
ing of the drill heads. Let us figure on suitable equipment for your work. 


KINGSBURY MFG. COMPANY, Keene, New Hampshire 


Represented by: Neff, Kohlbusch & Bissell, Inc., Chicago. Russell, Holbrook & Henderson, Inc., New York. Purinton & Smith, Hartford, Conn. 


‘‘Theoretically Correct”. SOCIETE GENEVOISE 
Drillpoints Automatically Produced Circular Dividing Machines 


on the Oliver Drillpointer (Madett'Soirseriteds 


M They increase production 
by greatly increasing the 
v number of holes per grind. 


Drill close to size. 


Double the life of your 
drills. 


Reduce thrust nearly 50%, 
cutting down power bills 
and eliminating drill press 
repairs. 


Save price of machine 
in short time. 


Send us some drills to 
grind and let us prove it. 


Supplied in the following capacities and accuracies. 
Max. Diam. Guaranteed 
Cat. of Work Accuracy 
No. Inches Seconds of Arc 
0066 +15 to 20 
0067 6 
0082 
0083 


Oliver Instrument one 
Company 0090" 


0091 
1410 East Maumee Street 
ADRIAN, MICHIGAN Write for Prices 


iy er : New York Branch: > 
oe 139, Lafayette St, THE R. Y. FERNER COMPANY 
ie Tel., Canal 3982 2 
Fareals eee on 1 | cpl pRocTOR U. S. Representatives 
orm o rillpoint | Ds i 
es pe for | District Sales Representative 1410 ‘A. St., N. W. Washington, D. C. 
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_ 
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Bruno Slotting Attachment 


$25.00 


Converts Your 
Shaper into a 


$1000.00 Sones 


Standard 
Cutting Tools 
$1.50 Each 


H. A. MOORE CoO. 

ROCHESTER N. Y., U.S. A. 
ANDERSON hey a made in 

poianelig wave a 


Distance | Capacity 
Swing Between | in Lhs. 


Ball bearing 
construction; 
chilled iron 
disks ground 
true and ac- 
curately bal- 
anced. Write 
for prices. 


+ ara ae by 
ANDERSON BROS. MFG.{CO., 32919KISHWAUKEE sTREET 


This tool drives the stud as tight as specifications re- 
quire. The slightest back turn and the grip on the 
threads is released instantly. ade of high grade alloy 
steel, assuring service and gonepi Hither hand type, 
taper, square or hexagon shank 


SNYDER MANUFACTURING COMPANY 


Multiple Drill Heads 
Increase the range and produc- 


«3, tiv 
ule, 


tivity of 
NELSON-BLANCK MFG. CO., Detroit, Mich. 


creasing operating costs. 3 
12 spindles. Write us for Tati 


Snyder “G & A” Stud Driver 


FS 
br] 
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* J\hesterfield Cutting 
Metalisanew alloy 
of rare promise. Itis non- 
corrosive, non-magnetic, 
extremely hard and re- 
tains its cutting edge 
when red hot—a cutting 
metal of unparalleled su- 
periority. 


Chesterfield Metal is a 
strictly metallic alloy— 
an ideal cutting metal for 
high speed work in cast 
iron and soft steel. It has 
hardness combined with 
toughness that enables it 
to hold the finest edge 
even under the most 
severe conditions. 


Chesterfield Metal comes 
ready for use, cast to 
shape, which eliminates 
annealing and temper- 
ing; it merely requires 
grinding to be ready for 
the machine. It can be 
ground on either a dry or 


flooded wheel. 


If you are interested in 
lowering cutting costs 
write for more informa- 
tion to the Chesterfield 
Metal Company, 261 St. 
Aubin Avenue, Detroit, 
Michigan. 
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WE SUPPLY THE WORLD WITH EXPANSION BORING TOOLS AND EXPANSION REAMERS 
E. ] 
PATENTED 1912 
HE unlimited possibilities that Davis Expansion 
Reamers offer for increasing and improving pro- 
duction should interest those who endeavor to main- 
This reamer is primarily in- tain maximum efficiency in their reaming production. 
tended for those plants SHELL TYPE y i 
where a _  moderate-priced GROUP II_N 550 Davis Expansion Reamers rank supreme—they have no 
fol Le fa ee neh oie: er equal for efficiency, economy or production. They are 
duction. designed on correct engineering principles that provide 
for greater range of expansion, full blade utility and 
quick, accurate adjustment. Their simple construction 
and ease of operation make them popular with the men 
who use them, and their low cost, economy and ability 
to produce, appeals to executives and owners who are 
anxious to obtain best results. 
Expansion of blades is uniformly forward and outward 
on taper—thus eliminating circular grinding entirely 
when adjusting; while the ends of the blades always 
project and cut in advance of reamer body. Blades are 
held securely in reamer with hardened and ground taper 
pins that have 100 times the holding power of trouble- 
some blade screws. 
Do not experiment in your reaming production—adopt 
GROUP I—No. 540 the Davis Reamer and be assured of best results at all 
A high class production times. 
reamer unequalled for maxi- 
mum efficiency. Has gradu- a ot) 522—N. 
Etadl dial thathconttotsepinde Send for Descriptive Reamer Circular No. low 
movement, either forward or 
backward, within accurate . 
limits of .00025 in. Teal (6 
Incorporated 
3706-22 Forest Park Boulevard 
St. Louis, Missouri 
Established 1903 
Patented Method of Holding Blades 
ania) cimeeiaainaics ye se cman mela aie 
GROUP III—No. 560 
A - good, substantial, low- Blades are held in reamer with hardened and ground taper 
priced reamer designed for pins that are fitted, almost entirely, in reamer body at special 
those shops where require- gone: pet produce perfect ting pearing os blade ee ae 
° : ire ien oO aper In. oO an - 
ments are more or less limited. eral Sroseuta alone lense contact “holds the biate viciaies ret 
permits free movement of blades, backward or forward, in 
adjusting to required diameter. 
LARGEST EXCLUSIVE MANUFACTURERS OF EXPANSION BORING TOOLS AND EXPANSION REAMERS 
@ 5 


_ 


August, 1923 MACHINERY 239 


Ledrite 


TRADE MARK 


Brass Rod. 


i 


Sey 5th > \ 
Brid@ e e 5 
TRADE <05/ 


i ee 
Mr. Oil Cup Manufacturer 
Is Perfectly Satisfied 


He had not always been. For years he had bought Brass Rod but always there 
had been some source of trouble of one kind or another. Sometimes these 
troubles were of a very minor character, but annoying. Sometimes he paid a 
premium on his rod in slowed-up machines and greater percentage of rejec- 
tions. 


Then he heard of Ledrite and sent a trial order. He got free-cutting brass 
rod which did not heat up the tools; his automatics could be run at highest 
efficiency ; work produced was accurate. Because the rod wasn’t brittle second 
operations were equally fast and accurate. Ledrite Brass Rod was just what 
this manufacturer needed, what he knew he needed—and his troubles are 
over. 


Ledrite is just what its name indicates—contains exactly the right quantity 
of lead—is uniform—is obtainable in any quantity. 


Specify Ledrite on your next order. Send for our book on Brass Rod M823. 


North American Building | 
PHILADELPHIA 


Wrigley Building 
CHICA 
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It’s Safe to Drive Them Hard 


Drive them hard—it brings out their superior qualities. Colton- 
Detroit Drills are high speed—in composition and performance. 
They finish more holes, require fewer grindings, and give longer 
service than most drills. Their wide grooves prevent clogging. 
They’re more economical—and you can prove it. 


. Oversize shanks furnished without extra charge if you want them 
“ Write for prices 


ARTHUR COLTON COMPANY, Detroit, Mich. 


2618 Jefferson Avenue, East 


REPRESENTATIVES: Buffalo: W. V. Houck, 730 Marine Bank Bldg. Chicago: H. E. Barton Tool Co., 106 South Jefferson St. Milwaukee: 
General Sales Agency, 3205 Vine Street. New York City: F. A. Brady, Inc., 30 Church Street. Pittsburgh: W. E. Nagle & Son, Jenkins 
Arcade Bldg. Philadelphia: Wenson Tool Co., 745 No. Sixty-third Street. San Francisco: L. G. Henes, 75 Fremont Street. Los Angeles: L, G. 
Henes, 218 East Third St. Cincinnati: Advance Tool Co., Canal and Jackson Streets. 


“HUNTER” 


PNEUMATIC HAMMER 
VANADIUM STEEL 


RIVET SETS 


——AND—— 


CHISEL BLANKS 


ee ahaa hare nee tii 


The shanks of our Rivet Sets are faced to 
a slight radius. This insures the piston 
coming in contact in line with the axis of 
set, increasing the effect of piston stroke 
on rivets, a particular advantage when 
hammer cylinders ‘are worn, ,with a 
marked reduction in shank breakage. 
Standard chisel blanks are made from 
34,’ x 9” or %” x 8” octagon stock. 
A full line carried in stock. 
Hanter specialties include— Hot Saws, Friction 
Discs, Solid Blades made of Vanadium, Tangs- 
ten and Chrome Alloy Steel. Saw Sharpening 


Machines. Inserted Tooth Grinders. Hardened 
Steel Specialties. Catalog on request. 


Hunter Saw & Machine Company 
Pittsburgh, Pa. 
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“—_and this Starrett ‘mike’ is just 
as accurate as the day I bought it 
eight years ago.” 


Starrett Micrometer Calipers 
No. 226 


“Why shouldn’t I be a Starrett booster?” Accurate gages at popular prices, Well 


adapted for general use as they can be 
set quickly for the different measure- 


ments and are easily read. 
THE L. S. STARRETT CO. .Graduated by thousandths, furnished 


The World's Greatest Toolmakers with lock nut and supplied with or with- 
F Manufacturers of Hacksaws Unexcelled out “pega as ane mice s 
drop fo from bar steel and nicely 

ATHOL, MASS. urea 


See page 172 of our Catalog No. 22D 
for description of No. 226 Sets. Write for 
copy if hardware dealer can’t supply you. 
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Lee 


“Yes, Ford Talking — 
| George Ford”’ 


Ld 


“You want to know how 
I used up those Taper 
Shank Drills with the 
tangs broken off?” 


Vl 


“Why, don’t you know 
about the Wahlstrom 
Quick Change Chuck 
made for this very pur- 
pose? You change drills 
without stopping ma- 
chine, and using up two 
or three drills with 
broken tangs pays for 
the chuck.” 


“Ask Wahlstrom to send 
you one on 10 days’ 
trial. They’ll do it.” 


Speed Indicators 


Let’s look at the features that make Goodell- 
Pratt Speed Indicators the most desirable 
instruments of their kind. 


WMA 


Zi 


No. 387 Double Dial registers to 
1000 R.P.M. Price, each, $2.60. 


ty 


— 
We 


LL 


VM 
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We'll go right to the heart of the tool first 
and look at the gears that operate the dials. 
The driving gear is an accurately generated 
worm on the hardened steel spindle. This 
meshes with, and drives the hard brass 
gear to which the dial is attached. 


WMA 


LLL ISS 


YU. 


Wahlstrom Tool Co. 


5520 Second Avenue 
BROOKLYN N. Y. 


Wid 


Ys 


Lc 


Wi 


The dials are plainly graduated in one di- 
rection only. This desirable improvement is 
made possible by the double end spindle 
and reversible handle. 


Ys 


\ 
. 


Your Tapping Costs 


Largely depend upon the style of 
Tap Drive you use. “WEAR-EVER’”’ 
TAP CHUCKS are distinctive for 
simplicity and effectiveness in re- 
ducing tap breakage and oper- 
ation costs. 


ty 


Yi 


YA 


Ya 
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CME 


No. 449 Double Dial registers to 
100 R.P.M. Price, each, $2.20. Why not apply this sav- 


ing in your plant ? 


Lie 


ttt, 
Lee 


tty 
0) 


Yy 


Lys 
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Uy 
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The cuts show the Indicators reading direct 
for a right hand shaft. To get the speed of 
a left hand shaft simply remove the handle 
and lock it into the other side of the neat 
die-cast frame. © 


In spite of these improvements the instru- 
ment is more compact, and the nicely 
knurled handle and bright nickel finish 
make it far pleasanter to handle. 


Insist on getting Goodell-Pratt Speed In- 
dicators. 


Goodell-Pratt Company 


GREENFIELD, MASS., U.S.A. 


“Drives b 

Fee aecare” SCULLY-JONES Q co. 
me Tool Division 
Centers by 18th and Robes Stl 


the Shank” 


CHICAGO, ILL. 


Speed Up Your Tapping 
With B. @ S. Safety Holder 


*— sd 
rif 


ie jt 


You can drive 
taps at full speed 
to the bottoms of 
holes without fear 
of breakage. Tap 
driver stops in- 
stantly under ex- 
cess torsion. 


There’s no lost 
motion—tool 
changes can be 
made_ without 
stopping spindle. 


Five sizes. Taps 
to 2%” diameter. 


Try one. 


He 
\ 
————_———S EES 


The B 


mith Co., PROVIDENCE 


aman & S Rhode Island 
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“THE SIMPLEST DIE THAT OPENS” ERRINGTON 


The Only Die that Opens and Closes while Rotating Main Office: Broadway and John St., N. Y. 
Phone Cortlandt ee 
CUTS PARALLEL THREAD TO SHOULDER Chicago Office nT Office 
~ 113 N. Desplaines Streot 830 rari south Building 
i Catalog Francais; Edgar Bloxham, Parls, 12 Rue du Delta 


Can be used 


‘af : iy ce D , For Live 
Drill Press, 7 x ‘ss | Tre “<5 Spindle 
Speed Lathe, f el = Or, [RG] of Lathe 


SKELETON FRAM 
CHIP-PROOF AND FOOL. -PROOF Engine Lathe 
>] 


The Only Universally Auto- 

matic Die; can be closed While Turret Lathe. 
Rotating ; opens automatically 

either by Center-Stop, Shoulder- SAVES TIME, CUTS 
Stop, or Stop on Machine for any COSTS, AND DOES 
Exact Length of work. BETTER WORK 


or Bolt 
Cutter 


The Chuck That ° 
Never Slips. | | | For Multiple 


Drilling 
on Close 
Centers 


You Crowd It, 


The Tighter 
It Grips. 


NARRAGANSETT MACHINE Co. 
PROVIDENCE, R. I., U. S. A. f 
Trump Drill Chucks are time and labor 
saving conveniences for multiple spin- 
dle machines. They drill holes up to 


mond PRODUCTS 34” diameter and on centers down 


Geared Drill Chucks Right Angle Transmission to 5”. 
Standard Drill Chucks Flexible Arms 


Independent Lathe Chucks Flexible Tubing Have only three parts, are hardened, 
Combination Lathe Chucks Fine Mechanical Tools finely finished and low in price. Can 
goers Descripcine Buletne, Mote? eo be used with all standard quick change 

T. R. ALMOND MEG. CO., Ashburnham, Mass, drill chucks Sizes No. 1, 0” to 1p”; 
° G ? 


No. 2, 0” to 144,"; No. 3, 0” to 38”. 


TEEN Shipments made from stock. 


Send for trial order. 


Wiel eee _ SCREW mpeyaunigies Trump Brothers Machine Co. 


Let us quote on your next order. 


American Tap & Die Co., Greenfield, Mass. Wilmington Delaware, U.S. A. 


If you want the best Lathe or Drill 
Chucks—buy Westcott’s 


Little Giant Auxiliary Screw Drill Chucks, Little Giant 
Double Grip Drill Chucks, Little Giant Improved Drill 
ae. Oneida Drill Chucks, Spur Geared Scroll Com- 
ti bination Lathe Chucks, Scroll 
Combination Lathe Chucks, Spur 
’3 Geared Scroll Universal Lathe 
M4 Chucks, IXL Independent Lathe 
Chucks, Cutting - off 
Chucks. 


CUSH MAN CHUCKS 
Gaynnaameerice 


also 
Self-Centering (Geared Scroll Type) 


2JawLatheChucks 
“The Hartford Drill Chucks 


WRITE US FOR BOOKLET ZieJncomparable’ 


Strongest Grip, Greatest Capacity 
Great Durability and Accuracy 


WESTCOTT CHUCK CO. 


ONEIDA, N. Y., U.S. A. 


Ask for Catalogue 


THE CUSHMAN CHUCK CO, Senntona. 


Spur Geared Scroll Combination Lathe Chuck 


5 
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DETROIT 
Semi- Automatic 
Five Spindle 
Drilling Machines 


A machine designed for the definite 
purpose of drilling small holes in small 
work as accurately and speedily as 
possible; a drill that takes a consider- 
able range of work within certain 
limits and that fully meets the needs of 
modern manufacturing conditions. 


The circular says, “The workmanship 
in the Detroit Semi-Automatic Drill- 
ing Machine is of the very best” and 
that includes, of course, the accessories 
with which it is equipped. 


Detroit Semi- Automatic Five 
Spindle Drilling Machines are 
Regularly Equipped with 


Ticat 


Good Mechanics Work Better With Good Tools 


“Shis advertisement ts published in the 


interests of good Drilling E, 
by the miakers of the Jacobs EM UTE 


August, 1923 


WALKER MAGNETIC CHUCKS 


MACHINERY 


Fine Finishing on a Production Basis 


The limits are so close on these 
mold blades for type casting ma- 
chines, that the work is inspected 
on a comparator measuring to ten 
thousandths (no perceptible vari- 
ation is passed) and the corners 
are inspected for sharpness with a 
magnifying glass. That the work 
is on a profitable production basis 
in spite of this is due to the Walker 
Magnetic Chuck; the parts are 


loaded 14 at a time and .00385” of 
metal is removed in seven grinds. 


How else would you hold such parts 
without strain or distortion; how 
else could you chuck them quickly 
and easily as well as accurately? 


Old users say, “Walker Magnetic 
Chucks are the best way to chuck 
most work, the only way to chuck 
some of it.” Let us tell you all 
about them. 


O. S. WALKER CO., Inc., Worcester, Mass., U.S.A. 
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GRINDING MACHINE CHUCKS 


This type of chuck was designed and perfected for use on 
grinding machines. The slots in the face are less exposed 
than usual; hence, the operating screws that move the jaws 
are well protected from emery dust. 


The patented two-piece reversible jaws can easily be reversed 
without removing the jaw body. Strong, dependable, accurate. 
Illustrated literature and catalogue upon request. 


THE SKINNER CHUCK COMPANY 


NEW BRITIAN, CONN, U. S. A. 
ESTABLISHED 1687 


New York Office: Chicago Cincinnati Office: 
94 Reade St. 552 West Washington ie 915 Broadway 
San Francisco Office: Office 
Rialto Bidg. 139 Queen “Viotorta St., E. Cc. 4 


Cy APERUAUOSTEAUVONRDSODSAEOOSDUARSDESAERODUNUUOOSUNUCUSOOREOIOAT 
Cr AANUNECRSDUTATALEERECANORGERUOESHNCUECTSSASUCAEOOELCSCONCAEONEOEUEEO 


LUM MMT MT 


Air-Operated Chucks and 


Style No. 40 would serve your % 

needs, 4-Jaw combination: hard- Increase Operating Efficiency, and Produc- 
ened steel jaws, interchangeable tion Capacity “TOGAN” Complete Equip- 
and reversible; easy to operate; y 5 

; i. nies ay ; ment to meet every Chucking or Holding re- 
sizes 6” to 24” in 3” steps; to 4 é 

42” in 6” steps. quirement. Try one for thirty days at our 
expense. Send for Catalog R-15. 


Catalog 13-C tells about it. 
rite for a copy. 


THE HOGGSON & PETTIS MEG. CO. THE LOGANSPORT MACHINE CO. 


Nowetissen Connecticut, U. S. A. 529 Market Street Logansport, Indiana, U. S. A. 


- a : : e See them in operation; note the 
For Economy in Precision Boring Lavoie small number of parts, the sim- 
. plicity of operation. No objec- 


@ tionable cylinder at rear of 
° Air spindle; only a single line of 
Micrometer piping required. 


Off-Set The Frontier Chuck and Tool Co., Inc. 
Boring Heads 30 Letchworth St. | BUFFALO,N. Y. 


Think of the convenience and the time you can save on jig, 
fixture and experimental work by having a boring tool so 


fixed that you can advance it by thousandths, plainly indi- TITAN QUICK CHANGE DRILL 


cated on an easily read dial, with the same wrench which 


turns the screws which open and lock the jaws. CHUCKS AND COLLETS 
Heads run concentric with minimum overhang and no pro- TITAN tate co. a Pa., U.S. ex 


jections to interfere in close quarters. Detroit, Mich.: H. Welker 
Chicago, Ill.: Rickert-Shafer Co., 
Let us tell you more about it. Qhio: C. M. Bigger & Co., 414 
Shafer Co., 


J. M. WATERSTON, DETROIT, MICH, SF lank 'at Bonet OUR! skort Sater, On 


delphia: Normoyle & ips 514 Liberty Bldg. 


; The CASLER Off-Set 
CASLER TOOLS || asitstabte scrinetteaa. 
The surest way to determine ex- 
actly how much time and trouble 
Casler Twin Screw Drill Chucks 
and Off-Set Boring Heads will save 
in your plant and to what extent 
they will improve your output is to 
try them—preferably on your most 
expensive jobs. 

Write for details and 30 days’ 


free trial offer. Micrometer Adjustment to 
Made in Three thousandths. Five sizes— 


Sizes”, %” Production Engineering Corporation || %” to 1%” capacity— 
and 1” capacity. CANASTOTA NEW YORK 3/16” to 5§” offset. 
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Developed and Manufactured by Thomas Elevator Co. 


BARKER 


WRENCHLESS 
CHUCK 


Tarn Unproductive Minutes 
into Productive Hours— 


Your machine tools—turret lathes, auto- 
matics, semi-automatics. 


Only when they are busy do you make 
money. But when they stand idle—you 
lose. 


Hwvery machine loses a certain percentage 
of the day in adjustments of some kind or 
other. And if you could reduce that lost 
percentage—if you could gather up those 
minutes wasted in adjusting (chucking and 
changing the work), mold it into hours, then 
use it as productive time—it is not possible 
to reckon the days, the weeks you would 
save. 


The Barker Wrenchless Chuck offers you a 
solution to this problem. 


THOMAS ELEVATOR CO. 


24 South Hoyne Ave. CHICAGO 


Begin with | 
| Practical Chucks 
Production Tools— Union Chucks are designed to econo- 


Air Operated Chucks—Adjustable Boring Bars mize time and are made in sizes and 
Air operated Arbor Presses, Chucks, etc.; styles to meet every requirement. 
Countershafts, epee enna eo “aie Every chuck fully guaranteed. A 
tiple Boring and "Reaming ‘Tools, “Adjustable feature of this Positive Friction Drill 

eamers, Line Boring an eaming Bars, an ’ ’ 
Cylinder Boring and Reaming Tools, Car Chuck 1S the Transverse Slot which 
Wheel Boring Bars. provides for using drills with tenons. 


Catalogues on Request. Seven sizes—0O to 2”. 


Hannifin Manufacturing Co. 
Lexington and Kolmar Aves. Chicago 


Two-Jaw 


Drill Chucks 


Simple—compact, 

two jaws, single 

screw, solid body. 

Made for hard 

work and severe Complete line described in catalog which 

use. Seven sizes we will be glad to send on request 

from 0-144” to 4 & 

0-2”, Z Union Manufacturing Company 


York Offi ae 
New York (fice . New Britain, Conn., U.S. A. 


The E. Horton & Son Co., a oh re Makers of a Complete Line of Chucks 
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Hindley : 
Screws 


MACHINERY August, 1923 


Hindley 


To use them once is to become a Hindley customer. 


Screws are accurate; possess unusual strength and wearing 
qualities. They're guaranteed. Lead, Feed and Power. 


Let us quote. 


HINDLEY 
GEAR 
COMPANY 


1105 Frankford Ave. 
PHILADELPHIA, PA. 


ANE LLL 

ete LALLA LEL LE Ca aac 
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WHEREVER NUTS ARE TURNED 
TIME CAN BE SAVED 
BY USING THE 


FAVORITE 


REVERSIBLE 
RATCHET 


Why H&G 
Die-heads 

Y The FAVORITE | | Always Produce 
wrench does not 1 


. Chasers are hobbed. Hobbed chasers fit the 


have to be removed 

from the nut at every 

quarter turn, as required 

with open end wrenches, 

but stays on the nut until 

operation is completed. 

Its ratchet movement is quick, 

straight forward and positive. 


BUILT STRONG 


FOR 


ROUGH USAGE 


screw as a nut fits the lead screw. This is the 
only correct method by which accurate results 
can be secured. 


2. H & G chasers are hobbed with Hanson Hobs. 


Hanson Hobs are finished after hardening, accu- _ 


rate in lead and thread form and perfect in 
finish—all of which is reproduced in the threads 
cut by H & G chasers. 


3. The chasers are supported in the die-head by 
cams directly over the cutting point and cannot 
give under the strain of cutting. 

4. The entire body and all parts of H & G Die- 
heads are hardened and accurately ground. 
Chaser slots are tested with go and no-go 
gauges having less than one- ‘Chousandth differ- 
ence, 

New 96-page Catalog 


This new miniature catalog contains much valu- 
able information relative to thread cutting in ad- 
dition to a complete description of H & G Die- 
heads which are adaptable to all machines. 


Write us for 
fall particulars 


Greene, Tweed &Co. 


Sole Manufacturers 


109 Duane St. 
New York 


Tool Department. 


The Eastern Machine Screw Corporation 
23-43 Barclay Street, New Haven, Conn. 
Die-heads that Revolutionize Threading 


Hjorth Perfection Spring Winder 


No factory complete without one. Makes Hj 
orth 


every kind of springs. Right or left-hand. 
Lathe @ Tool 


Capacity to 3/32 wire 
Capacity to 3/16 wire 
Company 
410 Tremont = = 


Capacity to 5/16 wire 
Boston, 


Works: 
Woburn, Mass. 


BE SURE AND SPECIFY 


“WILMINGTON FIBRE” 2%. 


WILMINGTON FIBRE SPECIALTY CO., Wilmington, Del. 
BRANCH OFFICES “EVERYWHERE” 


[f interested, 
send for circular 


5.00 


(Patented) 


When you need a special 


machine or special tools—want unusual 
forgings—a line on stampings—expert ad- 
vice on special machinery of any kind— 
consult MACHINERY’S Shee Equipment 
Section. 


| INVESTMB@ENT VALUE] 
PHILADELPHIA 
Sons Co.,Phila. 


THE GREEN SECTION 


GRINDERS 


CURRENT MODELS—ATTRACTIVE PRICES 


NORTON LANDIS 


6— 6” x 32” Norton, Plain. 1—No. 1, 10” x 20” Landis, Univ. 
12—10” x 36” Norton, Plain. 5—12” x 36” Landis, Plain. 
3—10” x 72” Norton, Plain. 2—No. 3, 12” x 36” Landis, Univ. 
1—14” x 36” Norton, Plain. 1—12” x 96” Landis, Plain. 
13—14” x 50” Norton, Plain. 7—16” x 48” Landis, Crankshaft. 
5—14” x 72” Norton, Plain. 1—20” x 96” Landis, Plain. 
1—16” x 72” Norton, Plain. 1—20” x 168” Landis, Plain. 


1—15” x 8’ Norton, Surface. 


16" x 48" LANDIS SELF-CONTAINED CRANKSHAFT GRINDERS 


$1750 


also 
Pp OU NON 1] ON :PEAING. 6: oe ee eke oe ee $1650 
14"x 50" NORTON CRANKSHAFT ... tater OLD LeoO 
1—No. 4 Gardner disc. B.B. 2—No. 1, 5” x 18” Ott, Plain. 
1—No. 6 Gardner disc. B.B. 2—No. 2, 10” x 30” Fraser, Univ. 
1—No. 16 Besly Disc. 1—No. 2, 10” x 80” Webster & Perks 
1—Modern Internal. 1—6” x 20” Fitchburg, Plain. 
1—No. 10A, Bryant Internal. 3—12” x 86” Modern, Plain. 
2—No. 20 Bryant Internal. 5—12” x 36” Fitchburg, Plain. 
1—No. 75 Heald Internal. 1—14” x 48” Queen City, Plain. 


_ 2—No. 22 Pratt & Whitney Vertical. 1—84” Diamond Face Guide Bar. 
 2—No. 1, 5” x 20” Morse, Plain. 


‘OUR GUARANTEE 2 your money back if you return machine in : 
30 days, freight prepaid. No excuses necessary. 


HILL, CLARKE & CO. of CHICAGO 


649 W. WASHINGTON BLVD. 
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As a business man~ War Department 
sales compel your investigation 


There are two sides to the Surplus Property 
situation : 


1—The taxpayer’s side of the billions of dollars 
in what financiers call ‘“‘frozen assets.” 


2—The business man’s (taxpayer too) side of 
tremendous stocks, which, if suddenly dumped 
on the market would cause violent price 
reactions. 


At the beginning of 1919 the War Department 
faced the job of reconciling these two problems. 
Everyone appreciated the almost Herculean 
task. 


Everybody was interested. 


Not without mistakes but with a definiteness 
that accomplished the disposal of billions of 


dollars worth of materials at a remarkably low 


cost, the work of the Director of Sales Office 
was started. 


The Way to Investigate 


Watch your Commercial Business Publication and 
the Metropolitan Dailies for announcements of specific 


auction or sealed bid sales. 


Send for the Catalog mentioned in the announcement. 
Check off the items that interest you. 


Send a representative to the sale to inspect the ma- 
terials—in advance, if possible. 


To ensure you more leeway, send your name and ad- 
dress at once to Major J. L. Frink, Chief, Sales Pro- 
motion Section, Room 2515, Munitions Building, 
Washington, D.C. Advise him the character of ma- 
terials you are interested in, and catalogs containing 
such materials will be forwarded you as rapidly as 
sales are scheduled. 


Then a strange, but very human thing happened. 


Because no load was laid on the shoulders of 
business, a great number of business men have 
never investigated the Surplus Property sales. 


And this indifference has robbed many business 
men of the opportunity for profitably sharing in 
this great plan of distribution. 


But it is not too late to come in—to investigate 
what the War Department still has to offer. 


Final sales are being planned. 


As taxpayers and for their own financial gain, 
American business men are urged to investigate 
the sales which are being announced—to ap- 
point personal representatives to inspect the 
stocks—to carefully appraise the offerings. 


You will find your Government a willing co- 
operator to clarify any details and assist with 
your investigation. 


Final commodity sales will begin in 
September and continue until liquidation 
of stocks is completed at the Quarter- 
master Depots in Brooklyn, Chicago, San 
Antonio and San Francisco. Offerings 
include a wide range of Quartermaster 
Supplies, Ordnance Property and smaller 
quantities of Engineer Property, Chem- 
ical Warfare and Medical and Hospital 
Supplies. 


Important sales of Real Estate, Build- 
ings, Plants and Warehouses willbe held 
at Camp Devens, Ayer, Mass.; Camp 
Dix, N. J.; Ordnance Reserve Depot, Ama- 
tol, N. J.; Camp Meade, Md.; Ordnance 
Reserve Depot, Toledo, O.; Camp Knox, 
Louisville, Ky., and Camp Lewis, Ameri- 
can Lake, Wash. Definite dates will be 
announced later. 


Look for the Eagle before you shop. 


AETHER 
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SECOND-HAND MACHINE TOOLS 


Drills 


spdl. Avey & Henry & Wright. ball bearing 
spdl, Avey & Henry & Wright ball bearing 
spdl. Avey & Allen, ball bearing 
spdl, Avey & Allen, ball bearing 
4 spdl. Avey, ball bearing, power feed 
20”, 25”, 28”, 80”, 32”, 36” uprights 


3, 4, 5 ft. radials 

D-2 Colburn mfg. drill 

No. 315 Baker mfg. drill 

No. 513 Baker heavy mfg. type 
8 spdl. Fox multiple spindle 


Lathes 


9”x20” Porter Cable mfg. type 
14”x6’ Lodge & Shipley, C.R., 
14”x6’ Hendey, O.R., P.OF., 
16”x8’ Champion, C.R., P.C.F., 
16”x8’ LeBlond, C.R., P.O.F., 
18”x8’ Lodge & Shipley, C.R., 
geared hd, 
20”x8’ American, C.R., P.O.F., 
24”x12’ LeBlond, C.R., P.C.F., Q.C. 
24”x22’ Lodge & Shipley, C.R., P.O.F., Q.C. 
38”x20’ New Haven, C.R., P.O.F., Q.0. 
14—-28”"x8’ Fay & Scott, extension bed gap 
lathe 
24 46” x 10’ Fay & Scott, 
gap lathe 


extension bed 


Boring Mills 


No. 1 Lucas table type horizontal, 3” bar 
Eee R & L table type horizontal, 
= bar 


34” Colburn, vertical type, turret head 

wa and 36” Bullard, New Era type turret 
ea 

38” and 51” Niles, 2 heads on rail 

42” and 48” Colburn, 2 heads on rail 

84” Betts 


Screw Machines and Turret 
Lathes 


No. 0 B. & §S. Automatic 

36”, 14”, 5”, %” Cleveland automatic plain, 
Model B 

%", 56”, kh", 1%” 
ret, Model A 

44%,” Gridley automatic, arranged for M.D., 
with motor a 

1”, 1%”, 1%” Cincinnati-Acme with wire feed 

3%”, 1”, 1%” Pratt & Whitney, with wire feed 

2%”, and 8%” Jones & Lamson, flat turret 
type with both bar and chucking equipment 

24%” and 38%” Cincinnati-Acme, flat turret 
type with both bar and chucking equipment 

No. 1B Foster, turret type 

16 W & § Fox turret type, with chasing bar 

16 and 18” Cincinnati-Acme, turret type, 
with chasing bar 


Cleveland automatic tur- 


Grinders 


12” x 36” Cincinnati universal 
3”. 67,7 10" ‘swing, = 18teeeoe”, 86", ° 72” 
long Norton, plain 
10” and 12” and 30” and 120” Landis, plain 
No. 2 Reed, surface type 
12” x 36” Diamond, surface type 
14” Pratt & Whitney vertical surface type 
Garrigus, rotary surface type 
1 and 1% Cincinnati cutter and tool 
. 2 Walker cutter and Tool 
1 and 2 Norton cutter and tool 
No. 2 Oakley cutter and tool 
No. 60 Heald cylinder 
No. 70 Heald internal 
Taylor high speed water tool 


Millers 


Nos. 2, 8, 4 Cincinnati, plain 

Nos. 2, 8, Brown & Sharpe, plain 

No. 25 Becker-Brainerd, plain 

Nos. 2, 8, Cincinnati, universal 

No. 2 Hendey, universal 

No. 2 Brown & Sharpe, universal 

Nos. 2, 3, 4 Cincinnati, vertical 

No. 4B, No. 5, No. 5B  Becker-Brainerd, 
vertical 

No. 2C Becker-Brainerd, vertical 

No. % Van Norman, duplex type 

No. 4 % x 12 Pratt & Whitney, thread type 

30” x 10’ Ingersoll, slab type 


Shapers and Planers 


14”, 16”, 20”, 24” Gould & Eberhardt, 
B.G. crank shapers 

16”, 20”, 24” Hendey friction shapers 

15” Potter & Johnston tool-room crank shapers 

16” Smith & Mills, back geared crank shapers ° 

15” Kelley crank shaper 

24” x 24” x 6’ Flather Planer, 1 hd. 

80” x 30” x 8’ Gray type Planer, 2 hds. 

86” x 36” x 12’ Pond Planer, 2 hds, 

50” 40” x 14’ Pond Planer, 2 hds. 

66” 54” x 12’ Pond Planer, 2. hds. 

66” x 60” x 30’ Bement Planer, 3 hds, 

96” x 60” x 12’ Detrick & Harvey open side, 
convertible type plain, 4 heads, reversible 
motor drive with motors, 


Miscellaneous 


Nos. 1, 3, 4 Lapointe broaching machines 
86” Gould & Eberhardt automatic gear cutters 
6” Gleason bevel gear cutter 

V & O Bliss & Ferracute power presses 
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HENRY 
149 Broadway, New York. 


BOSTON BUFFALO HARTFORD SYR 


BORING MILLS 


No. 1 Cleveland Horiz. (new) No. 
No. 2 Rockford Horiz. (new) No. 
60” Betts Horiz., 4” bar No. 
52” Bertram Horiz., 254” bar No. 
52” Bausch Vert., 2 rail hds. No. 
60” Bullard Vert., 2 heads 


HAMMERS 


500 lb. Billings & Spencer Board 
Drop 

800 lb. Massillon Steam Drop 

1100 lb. Erie Steam Forging 

1200 lb. Bliss Board Drop 


MILLERS 


4 Hendey ‘Lincoln Type 

32 Kempsmith Lincoln 

25 Becker Plain 

2 Cleveland Plain 

4-B, No. 5-B and No. 6-B 
Becker Vertical 

No. 8 Lees-Bradner Thread 

42” x 40” x 8’ Ingersoll Slab, 
incl. 14 cutters 


TURRET LATHES 


18” and 26” Libby 
34”, 14%," and 2” 
Turret (new) 


drive, cap 
2—No. 1% 
19x19. 


Wood Tilted 


American Pl. 


PRENTISS & COMPANY 


ACUSE 


. 24x8x18. 


1—No. 2 Becker Plain, M.D. 
6—No. 32 Kempsmith Lincoln 
1 and 2 Newton Keyseat Mills, M.D. 
1—Ingersoll Slab 20x20x8’. 


ROCHESTER 


Why Waste Time at Auction Sales? 


Our prices are lower, and we sell 
Machinery under a Real Guarantee 


MILLING MACHINES—New and Used 


3—No. 1% Rockford Univ., cone type, cap. 25x7714x18. 
2—No. 2% Rockford Univ., cone type, cap. 34x9x18. 
1—No. 2% Rockford Univ., high pwr., grd., 


sgle. pulley 


and Univ., cone type, cap. 25x 


KEYSEATERS 21” Gisholt 
No. 0, No. 3 and No. 3-A Mitts ” teinl 1—Nos. 
& Merrill Giant Be reek ee) , 
No. O Baker, cap. 1” keyseats MISCELLANEOUS 
John T. Burr Keyseat Miller, 60” Used leather belting; chain 


feed 


THE E. L. 


hoists; gear cutters. 


3—No. 3% Fox, Table 7x27%”. 
1—No. 0 Bickett Vert. Mill and Profiler. 


MISCELLANEOUS 


1—27”x12’ Greaves-Klusman Lathe—D.B.G., Q.C. 


551 W. Washington Blvd., Chicago 


Main Store 


ESSLEY MACHINERY CO. 


3—16”x8’ Sidney Lathes, Q.C. 


Branch Store 


78 W. Water St., Milwaukee 


a a a EE a SS eS ES STS 


1—50” Sellers Car Wheel Borer. 
1—52” Bertsch Multiple Punch. 
1—20” Hendey Shaper. 
2—10x36” Thompson Univ. Grs. 
12—Gisholt 24” Turret Lathes. 
4—Multi. Drills 3 to 24 spds. 
14—Screw Mchs. 2 to 8%” cap. 
5—Oakley Univ. Grinders 10x20. 


Priced Right for Present Conditions 


A FEW OF OUR BARGAINS IN USED MACHINERY 
1—Bradford 18 x_18’ Standard En- 
CR. 


1—American Tool & Machine Co.’s 


gine Lathe. _SBG. No. 1 Square Arbor Brass Work- 
1—16 x 8’ Reed-Prentice Engine er’s athe. vie ; 1—22” Barne 
Lathe, : 1—No. 12 Leland Profileing Ma- 
ae Bee Automatic Screw chine, with pump. 
achine. 1—No. 35 Giddings & i ifs é 
eae. hee en Automatic Screw BEA oe eee ee 1—Ohio Shaper, 
achine. Pee reid F ce . ‘ 
i Hiurlbat-Hagers 5” Double Cut- A va gee shgaeea ora 
ie. grees Col 1—Brown & Sharpe No. 29 Plain 
Banners es fied Oleman Gear Cylindrical Grinder, capacity 
‘ eer ee - 18” x 10’ between centers, 
1—Bridgeport 36 x 24’ Extra 


1—Gardner No. 4 Ball-bearing Disc 
Grinding Machine, with right- 
hand plain table. 


Heavy Geared Head Engine 
Lathe, motor driven. 
3—No. 4 Warner & Swasey Geared 


1—No. 


Friction Head Turret ‘Lathes, 1—6” , Oster Pipe Machine and 
1—No. 0, & § Plain Milling equipment, Wee. 

Machine. . 1—3/16” A.D.T. Shuster Riveting 
1—No. 1 B & S§ Plain Milling Machine. 


Machine. 1—Brunner Automatic Air Com- 
1—Porter-Cable 9” x 20” pressor with % LTO Vi; 


tion Lathe. single phase A.C. motor. 


_ The E. A. Kinsey Co., Cincinnati, Ohio. 'sginzpolis, Ina. 


Produc- 


1—10x24” Landis Pl. Grinder. 
1—No. 20 Lea Simplex Cold Metal Saw arranged M.D. 
1—Amer. Radial Drill 3’, T.A. 

1—Amer. Radial Drill, 3%’, T.A. 
1—26” Barnes All Geared Head Drill Press, high power. 


s Heavy Duty Drill. 


16/20”, 


1—Whipp Shaper, 20” B.G. 
1—42x36x8 Am. Planer; 2 hds. 
1—Pond Planer, 80” bet. housings, 49” under rail, 12’ bed, 
4 heads, motor drive. 
1—42x36x18’ Rockford Planer; 2 heads; arranged M.D. 
1—96” Niagara Squaring Shear; 18 gauge cap. 
9-A Badger Double End Punch and Shear, 12” 
Throat, cap. punch % through %” plate. 


Money back if not satisfied. 


Over 1,000 Machines in stock. 


WAYNE MACHINERY CO. 


Ft. Wayne, Ind. 


1—Hanna Riveter, 66” reach, 15” gap, 20 Ton cap.; ap- 
prox. 5/16” cold, 9/16” hot rivets. 
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14-Inch Lathes 
enty to Pick From 


FLATHER 
HENDEY 
AMERICAN 


PRATT & WHITNEY ROCKFORD 
SENECA FALLS | SEBASTIAN 
CARROLL-JAMIESON LEBLOND 
WHITCOMB-BLAISDELL 


Prices range from $125.00 to $600.00 


Our Blue List No. 7 gives complete details. 


HILL, CLARKE & COMPANY, Inc. 


156 Oliver Street 


os THE : 
JSBORNE € SEXTON 
MACHINERY COMPANY 


Band Saw. metal Klemem, 12” 
Bending Rolls, 7 for %” Wks 


ed 
Chucking Machine, No. 23, New Britain. 
Compressors, 6 x 6, 9 x 8 and 12 x 10 
Drills, Barnes 26” all geared (2) 
Drills, Sliding Head, 24, 26, 28 and 32” 
Gear Millers, Automatic, Bilton No. 1 (5) 
Grinders, Surface, 1, 3 and 78 Wilmarth & Morman 
Grinders, 10 x 24 and 6 x 32 Norton Plain 
Grinder, B. & S. No. 24 Dbl. Spdl., Internal 
- Grinder, Universal, 10 x 30 W. & P. 
Grinder, Universal, 12 x 36 Cincinnati 
Grinder, No. 4 Gardner double disc, 
Hammer, 40 Ib. Bradley Cushioned Helve 
Lathes, 14” x 6’ and 18” x 8’ Monarch 
Latha, 24” x 24’ Prentice with ralsing block 
Lathe, 25” x 14’, SchumMacher-Boye 
Milling Machine No. 2 heavy Brown & Sharpe PI. 
Milling Machine, No. 25 Becker, Plain 
Milling Mch. No. 32, Kempsmith, Lincoln Type (3) 
Milling and Drilling Machine, No. 41 Knight 
Planer, 24 x 24 x 6’ Pease, Single Head 
Planer, 36” x 36” x 12’ Niles, Parallel drive 
Planer, 48” x 48” x 16’ Bement-Niles, 2 head 
Planer, 60” x 60” x 17’ Betts 
Presses, 1, 1500 Ibs.; 2%, 3000 wed dek rt it pag 


b 
Screw Machines, National Acme, Nos. 52 and 56 
Scleroscope, Shore, Style B, complete (3) 
Shapers, 14” Niles, traveling head 
Shapers, 14”. 16” and 241” Smith & Mills 
Shear, No. 20 Qulickwork, 14 gauge—30” throat 
Shear, 5’ Robinson, 10 gauge 
Turret Lathe, 1” and 1%” Millholland 
Turret Lathe, 1%” Friction Back Geared, Wood 
Turrets, 2x24 and 3x36 J & L Single Pulley 
Turret Lgthe, No. 6, Warner & Swasey, prac. new. 


NEMoTORS ~~ OHLP., $67.90, 3 H.P., $57.90 


The Machinery Merchants Boston 9, Mass. 


FOR SALE 


Property of the Jamestown Die @ Tool Corporation 
located in Jamestown, N. Y. 


Consisting of land, building, stock and equipment. 1 acre of land; thoroughly mod- 

ern concrete’ steel building, 185 feet by 83 feet, equipped with heating and lighting; 

the Sowing machines all in excellent condition, as good as new and have been 
1 


used on nothing but the highest grade of tool and die work: 
LATHES GRINDERS 


1 Hendey Norton, 20” x 8’ 1 Plane Dry Grinder : 
1 Blaisdell Engine 1 Whitney Wet Tool Grinder, 2% x 18 
1 Hamilton, 16” x 6’ , 1 Wilmarth & Norman Drill 
1 LeBlonde Engine, 12”' x 6’ 1 Talf-Peirce Universal 
2 Hendey Norton, 14” x 6’ 1 Thompson Universal, 10” x 36” 
1 Lehman, 18” x 6’ 1 Grindstone, 4” x 36” 
1 Hamilton, 18” x 6’ 1 Portable Electric Dumont 
2 Monarch, 16” x 6’ 1 Reed No. 2 Surface 
1 ipa oe ene ae x 8! 1 No. 1% Cincinnati Univ. Tool and Cutter 
1 Star ench, 0. ho 
FURNACES 
Saisie 1 W. S. Rockwell Brazi 
” . 8. Rockwe razing 
1 Hendey Crank, 16”) 1 Bethlehem Cyanide Pot 
2 Hendey Crank, 20” _ , 1 W. S. Rockwell Carbonizing 
1 Gould & Eberhardt, 20 1 W. S. Rockwell Hardening 
1 Gould & Eberhardt 1 W. S. Rockwell Tempering Pot 
MILLING MACHINES MISCELLANEOUS 
a eoee hak ait 1 Connersville Blower 
7 i y Stewart Blower 
DRILLING MACHINES ” Oil Pump 
4 1 2%” Oil Pump 
1 Knight No. 2 Hardening Room Instruments 
1 Barnes No. 2, 26 1 Bowser Oil Storage System 
1 Barnes 34” Upright | $ 1 Racine Hack Saw 
1 American No. 3 Sensitive Radial 1 Power Hack Saw—Royal No. 5 
1 No. 5 Niagara Punch Press 
PLANERS 1 6” Belt Lacing Machine 
i Cincinnati, 36” x36” += 0" 1 Spring-Bench Straightening Press 


1 Lodge & Shipley, 24” x 24” x 6’ 1 Grenard Arbor Press No. 4 


A large stock of tool, machine and high speed steel together with all other small tools and 
accessories required in high grade tool and die work. ? ‘ 
Inspection of this material may be made and quotations on whole or part received from 


W. K. COOPER, Assignee, Jamestown Die & Tool Corp., JAMESTOWN, N. Y. 


FOR SALE 


Vreeland 10-H.P. Gas Engine 


Good ‘condition. Occupies space about 4 


feet by 8 feet. Suitable for small ma- 
chine shop. 


‘ St. 
Edwin C. Bruen, Inc., © 82"¢2y 5 


Rebuilt and new electric motors, PLANER BARGAINS 


generators and transformers. 36” x 12’ Powell, single head, belt 


All standard makes, sold, bought and ex- or with motor drive, like new. 


Our rebuilt motors stand every ” 
new motors; 8000 always In stock; 36” x 12’ Wheeler, two heads. 
send for stock list. Write what you want Priced low. 
or have to sell. 


FUERST-FRIEDMAN CO., Cleveland, Ohio MILES MACHINERY CO., Saginaw, Mich. 
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Surplus Machinery For Sale 


We have the following for sale— 


Acme Auto. Screw Machines 

Cleveland Auto. Screw Machines 

Lapointe Broaches 

Natco and Gardam Multiple Spindle Drills 

Upright Drills 

Norton Cylindrical Grinders 

Heald Internal Grinders 

Potter & Johnston 5a and 6a 

Acme Turret Lathes | 

| Greenlee Turret Lathes 

| Engine Lathes 

| Milling Machines 

| Bardons & Oliver Hand Screw Machines 

Foster Screw Machines 


Pratt & Whitney Thread Millers 


THE WILLYS-MORROW CO., Elmira, N. Y. 


220 volts, 420 amp. Now run- 2—No. 5-C Becker Vertical Plain Mill- 
INGERSOLL Four Head ing Machine, Single Pulley Drive, 
house Generator, 270 R.P.M., 60 


i FOR. 3a Vertical Millers —Save 50% 
150 K.W. General Electric Dyna- 1—No. 2 Cincinnati Vertical High Power 
rac Ca y ew mo, American Ball Engine, 225 Rete: Sear aed pore ey etfs 
12! ning. About seven years old— ise Machin. table hi = BG i, Ca D SE 
good as new. Duplicate shells for WS Or OLE Vat eee nee eae 
bearings. Separator, Throttle, etc. Paual - teeny pooh ars 

ADJUSTABLE RAIL cycle, 2 phase, A.C., 220 volts, 280 

amp. Ready to run. No repairs 

f necessary. Bargain. 

MILLING MACHINE Address: Jacob Miller’s Sons Co. 

32” between housings 


Table 12” x 58”, Feeds 42” x 10” x 
14”. Condition equal to new. ..$1200 


Write for our Big List 
Reliance Machinery Sales Co. 


Brighton Road at Penna. Ave. 


R.P.M., 60 cycle, 2 phase, A.C. Gonditioke he new i 
i Il 
30" x 24" x 
b 1—No. 5-B Becker Vertical Plain Mill- 
100 K.W. Ames Engine, Westing- agian  Drix 
16th and Reed Sts. PHILADELPHIA, PA. PITTSBURGH, PA. 


32” max. between horizontal , 


spindle noses 


20” min. between horizontal 
spindle noses 


Approximate weight 27,400 Ibs. 
PRICE $5780.00 


Condition Excellent 
Exceptional Bargain 


THE NEW BRITAIN MACHINE CO. 


NEW BRITAIN, CONN. 


FOR SALE 
Billings & Spencer Board Drop 
Hammer, 800 lIbs., Model D, New. 
United Engineering High Speed 
Steam-Hydraulic Forging Press, 
150-183 Tons Capacity, New. 


NATIONAL TOOL CO., Cleveland, Ohio 


FOR SALE 
1—New 32 ft. Consolidated Vertical 
Boring and Turning Mill, “Betts type” 


with all modern features, Machine 
has 24’ table with steel table drive 
gear and pinion. Takes 12’ 6” under 
tools, has 10’ tool bar travel. Cross 
rail is heavy box section, 48” face 
and special clamping device. 
Machine is now under construction 
and will be ready for shipment Sep- 
tember, 1923. 

For further information and price, 
address: 


WESTINGHOUSE ELECTRIC & MFG. CO. 


South Philadelphia Sub-station, 
Philadelphia, Penna. 


Your Attention 


Used Machine Tools 


3A Warner & Swasey Universal Turret 

24”x24' Lodge & Shipley (Late type) coe 
Lathe With Oil Pan—same as 

26"x24" Lodge Davis Lathe er Ve 33" 


’ Fosdick Plain Radial, ‘Cone Drive — 
»American Sensitive Radial 


agers LG wt 8 sk 202 “and: 
No. 4 Baker Keyseater 4146” capcity 
” Libby Turret Lathe, §.P. 
0 other high grade tools ‘to sola from, 


JONES MACHINE TOOL CO. 
435 E. Pearl Street | CINCINNATI, OHIO 


Clear away your discarded machines and get back 
some of the money invested. Sell them through the 


GREEN SECTION. 


Write for advertising rates. 
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Samples from the 
Grinder Section of our 


“Good as New’ 


DEPARTMENT 


12x30 Fitchburg Plain cylindrical 
18x50 Sterling plain cylindrical 
Reed-Prentice vertical surface, 
18”x78” 

8x40 Morse plain cylindrical 
No. 1 Brown & Sharpe Universal 
Brown & Sharpe Cylinder Grinder 
5x18 Ott, plain 

No. 1% Cincinnati Tool & Cutter 
Grinder 

12x42 Landis, plain 

10x72 Landis plain 

No. 6 Bryant chucking 

No. 20 Bryant chucking 

No. 3 Wilmarth & Morman sur- 
face 

No. 3 Wilmarth & Morman Sur- 
face Grinder 

10x36 Thompson Universal 
Diamond wet tool 

6x6 Ott internal 


May we send you our com- 
plete list of bargains? 


Vonnegut Machinery Co. 
25 W. South St., Indianapolis, Ind. 


For Sale at Our West 
Haven Plant After 
August Ist 


1—Corliss Steam  Engine—11” 
bore, 30” stroke. Rated at 50 
H.P. at 90 lbs. initial pressure. 


Built by the W. A. Harris Steam 
Engine Co. 


1—30 KW. 125 Volt, 240 Amperes 
Direct Current Generator. Built 
by the Crocker-Wheeler Co. 


Several Direct Current Motors in 


sizes from 2 to 10 H.P. 
2—Steam driven Air Compressors. 


This machinery is now in operation 
at our West Haven plant, namely, 
the West Haven Mfg. Co., West 
Haven, Conn., and can be inspect- 
ed at any time desired. 


MILLERS FALLS CO. 
Millers Falls, Mass. 


No, 27-K Bliss Knuckle Joint Press 
80-ton Iucas Straightening Press 
No. 2-W Bliss Reducing Press 
No. 23 New Britain Automatic 
Betts Horizontal Mill, 3” Bar 
, serial ‘5772 and 2631 
Bliss Presses 
”" Model ‘‘A’”’ Cleveland Auto. 
No. 4 Warner & Swasey 
Gridley Automatics 
56” ¥%” Model ‘B’’ Clevelands 
Nos. 52, 72 and 515 National Acmes 
a x 6’ Hendey Lathe, taper att. 
3 Oesterlein Tool Grinder 
Da Gisholt Turret Lathe, late type 
No. 2 Colburn Heavy Duty 20” Drill 
No. D-4 Colburn H D_ Drill Presses (2) 
mounted on base, adjustable centers. 
No. 9126 Niagara Power Shear, %4” cap. 10’ 
6” length of blade, 18” gap. 
8’ 6” Geo. A. Ohls Brake, 10 gauge. 


D. C. OVIATT & CO. 


1104 St. Clair Ave. CLEVELAND, OHIO 


34,” single spindle Gridley Automatics. 

Reed-Prentice Co. Lathes—14” x 5’4” 
bed, 231%” between centers, special 
cross slide, equipped with Hannifin 
Air Chucks. 

Gisholt Turret Lathes. 

Horizontal Boring Mills. 


EAST DAYTON MACHINERY CO. 
Cor. Keowee & Valley Sts., Dayton, Ohio 
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RADIAL DRILLS MULTIPLE SPINDLE 


214’ Bickford Plain Radial Drill. 


Quick change 


6' Bickford Radial 
Drill—Full Universal 


Capacity, vertical range of arm, 
42”; capacity, horizontal range 
of hd., 50”; greatest distance 
under spindle, 66”; diameter of 
Column, (vs. 


This machine has been thor- 
oughly rebuilt. It is a tool you 
would be proud to have in your 
shop. 


PRICE f.o.b. Bpt. - $850.00 
$600.00 


4’ Hammond Sensitive Radial Drill, brand new 
MULTIPLE SPINDLE DRILLS 


No. 25 Natco High Speed Multi Drill. 


for 20 spindles. 


Rectangular Head. Arranged 
Equipped with 8 


No. 12 Pratt & Whitney Multi Spindle Drill. 


spindles, equipped with 10. Price 
2 No. 13 Natco Multiple Spindle Drills. 


Rectangular Head. 


ranged for 20 spindles, equipped with 8. Price 


2—Gardam Multiple Spindle Drills—8& 


No. 16 Natco Multiple Spindle Drill. 


with I]. Brand new. Price 


spindles. 


Arranged 16 spindles, equipped 


4 ae 
J | ucas MACHINERY SERVICE 
e \ 


BRIOGEPORT, CONN. 


HARRY F. ALLEN, 30 Church St., NEW YORK 


NEW TOOLS 


Special Prices 
4—11” x 6’ Star Lathes, Q.C.G. 


4—12"” x 6’ Star Lathes, Q.C.G. 
(Micrometer Stops—Apron Contro!) 


1—2%” Grand Rapids Twist Drill 
Grinder. 


1—24”. x 24” x6’ Powell High Speed 
Planer, 2 heads. 


1— 36” x 36” x 12’ Powell High Speed 
Planer, 4 heads. 


1—6” x 6” Acme High Speed Hack Saw. 


Ingersoll - Rand 
Imperial Type 
Air Compresser 


Two Stage No. T-10, 100 lb. 
Capacity 300 cu. ft. per min. 


Address 


Tioga Steel & Iron Co. 


EASTON, PA. 


FOR SALE 
1 Worthington Compound Pot 
Valve Pressure Pump 1500 lbs. 
No. 597110, size of steam cylinders 
14” and 20”, water plungers 3144”, 
length of stroke 12”. 
Address: P. O. Box 214, EASTON, PA. 


USED TOOLS 


A-1 Condition 


* x 6’ Reed Lathe: 
” x 6’ Reed Lathe, Q.C.G. Taper. 
x 8’ Reed Lathe. 
x 8’ Greaves Klusman Lathe 
24” Fay & Scott Pattern Makers’ Lathe. 
1—1 Spindle Allen B.B. Drill. 
1—4 Spindle Allen B.B. Drill. 
1—25-in. Snyder Sliding Head Drill, Tap. 
Attach. 
1—24” Reed Prentice Sliding Head Driil. 
1—No, 3 Foster Universal Turret Brass Lathe, 
Erighn Head, W.F. 
1 Kempsmith ‘Plain | Miller. 
Yo. 3 Brown & Sharpe Plain Miller, 
. 13 Brown & Sharpe Universal Cut- 
ter and Tool Grinder. 


FOR SALE 
at real bargains. 
4-Spindle National Acme 
Automatic Screw Machines 
5—No. 55—Capacity 15¢” 
3—No. 54—Capacity 136” 
2—No. 52—Capacity %%” 
In good running condition. 
Also large number of Acme and 


Watson Box tools, tool-holders, 
collets, etc. 


BENFORD AUTO PRODUCTS, Inc. 
Mt. Vernon, N. Y. 


PLANERS 


1—32” x 8’ Lathe and Morse 
1—10’ Open Plate Planer, practi- 
cally new. 
LATHE 
1—21”x10’ Lathe and Morse engine. 


CARY SAFE CO. BUFFALO, N. Y. 
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FACTORY 
BUILDING 
FOR SALE 


45,000 square feet, new 
and modern, part monitor 
and part saw tooth, con- 
struction of brick, steel and 
concrete. Building wired 
throughout in conduits for 
electricity. Equipped with 
one three-ton and one ten- 
ton crane. Located on main 
line of Michigan Central 
Railroad with  sidetrack. 
Up-to-date heating plant 
and storage capacity for 8 


A Modern Philadelphia, Penna., sjon any timer 
Manufacturing Plant For Sale sean eect 
Ox » Care oO achinery 


148 Lafayette St. New York City 


Located in an industrial center; ten minutes ride from City 
Hall; Penn. R. R. siding available; also one square distant 
from Phila. & Reading R. R. Freight Yard; buildings and 


building equipment about ten years old; ground area more Au BULLARD VERTICAL 


than one acre; manufacturing floor area 40,000 square feet: 


inklered th hout; mini N England Mutual 
THedeae Raise tight an aside’ fae obuditiont fies: TURRET LATHES 


high ceilings; 2 boilers—150 H.P. each; engine 125 H.P.; Rapid Prod T 
immediate possession; adapted for any business but con- apid Production Type 
structed for metal working, containing a strictly modern Rebuilt and Guaranteed 


brass foundry on third floor. 
PRICE each f.o.b. Bridgeport $1 800. 


Get particulars from 


BARBER, HARTMAN & COMPANY A eecteascanss) [7 


1201 Chestnut Street PHILADELPHIA, PA. 0 Ene 
BRIOGEPORT. CONN. 


THE GREEN SECTION 


Contains the latest lists of Used and Rebuilt Metal Working Machines and Tools 


The GREEN SECTION offers the readers of MACHINERY an excellent 
quick-action market for the purchase of good used machine tools. Here 
are lists of machines and equipment at bargain prices advertised by re- 
liable dealers. Consult it. 


MACHINERY’S Green Section Inquiry Department 


will help you find any machine shop equipment not listed—write us or 
send the coupon below. There is no charge for the service—we want to 


help you. 


MACHINERY’S Green Section, Diatte aqowees6'r secs! guy sghi cael warns eae ee 
140-148 Lafayette Street, New York City, 


I should like particulars in regard to the following used equipment: 
Sa aide iasagare Rindrehe ane'ara, ¢ ONiteite tpt bition icles Bu Beh gobo ot Bp ssi dce Soe ale eM OL SRMESS, «0. <<) picks olBlio we Gee emanc re eet ote en 


O68) 9, 01 OA@ 6 © 0.040 b 0 j0,.0 0 eller e2 ce 60 9 wie 0.6 ete 6 o* ale 8 0 6 ple =» © 6 e886) sumer? «6 ge 6 © 0 0 0 6's 0 be che » » e 6 © ©. » a a) els 6) 6) es) 0) eles oneal = 6.0) ne cen 
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“Correct Spiral”’ 
Expansion Reamer 


Free cutting action in- 
sures smooth, accurate 
work, free from chatter 
marks. Can’t be bettered 
for reaming bushings 
with keyways or oil 
grooves. Made with stand- 
ard or special length Interior of large Crescent Metal Cleaning Machine 
pilots; the latter being with section of conveyor removed, showing work 


to be cleaned passing between the upper and 


especially adapted to lower revolving wash arms. Each arm _ turns 

° : around and around—washing and rewashing every 
Wrist Pin or any other surface with heavy streams of cleaning solution 
work involving aligning under pressure. 


features. Send for circu- 
lar, price list and more 


details. This principle makes 


“Just the Reamer for 


Bushing Work.” metal-cleaning easy 


HE remarkable cleaning efficiency of the Double 


REIFF & NESTOR Revolving Wash is shown by the work Crescent 


COMPANY Metal Cleaning Machines are doing for Yale & 
LYKENS PA.. U.S.A. Towne Mfg. Co., Stamford, Conn. Here Crescents have 


been used for years to clean tripoli from brass lock 
parts. 


At the Chevrolet plants in Cincinnati and Buffalo one 
Crescent cleans the entire output of automobile fend- 
ers preparatory to enameling. 


Westinghouse, General Electric, Ford Motor Co. and hun- 


dreds of ‘plants of every size, in every branch of the 
metal working industry, are getting better results 
with Crescents, at an average saving of 50% to 80% 
in labor costs. Bet 


Write for our booklet 
‘*Washing Metals by Machinery”’ 


CRESCENT WASHING MACHINE Co. 
S3 Second Ave. NEW ROCHELLE, N. Y. 


yescen 


WASHING MACHINES 


A Binder for 
Your Data Sheets 


You'll want to keep them in or- 


der and handy for reference. for Cleaning Metals 

This binder, made up especially 

to fit the Sheets, is particularly Crescent Metal Cleaning Built specially for Hayes 
ient Machine for cleaning Motor Truck Wheel Co., 

convenient. brake drums and flanges. St. Johns, Mich. 


Ring type; canvas over board 
covers—a durable binder—$1.40 
post paid. 


MACHINERY 


140-148 LAFAYETTE STREET, NEW YORK CITY 
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Spindle 
Staybolt 
Taps 


Fill the Bill in the 
Railroad Shop 


Railroad work is strenuous and tools that 
come up to the mark must be of a quality 
distinctly above the average. Retapping 
staybolt holes from inside the firebox of 
the locomotive is a tough job that can be 
most efficiently performed with the 
Brubaker Tool designed for this work. 


W. L. Brubaker & Bros. Co. 


Brubaker Tools work well and wear well. 


Factory: MILLERSBURG, PA. Special tools for particular purposes, stand- 
ard types for usual use. Send for the cata- 
log and price list. 


Sales Office: 
50 Church St., New York, N. Y. 
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Put drop forging up to your engineers. And you may 
get a backfire of handicaps. Handicaps in weight, 
dimension or design. But, these handicaps are really 
no handicaps at all. Beliefs limiting the building of 
safer, stronger products—of equipment capable of longer 
service—that’s all they are. 


Does it require visible evidence to refute this belief in 
handicaps? Then youihave it in this gear blank. 


Two years co-operating with manu- Drop forged! Weight 208 pounds. Outside diameter 


facturers in developing the quali- 3/ ° = 
alee) Gccducte” By dvee 2634 inches. Depth over all 414 inches. Depth of 


eree de partathave’ civen Champion dish 21% inches. Dished just like it would be cast. No 
Engineers a well rounded fund of radical changes in design here. No limit on size or 
experience on which to draw in weight. Handicaps proven to be merely belief by the 
working out/your problems. They skill of Champion Engineers co-operating with the manu- 


have come through in fifty odd 
cases. And their cooperation is 
yours at any time at your factory. 
Make your need known to us. 


facturers’ engineers. 


Now, there’s no handicap to you giving the vital parts 
of your product the tough, sturdy give and take strength 
of drop forged steel unless it’s your own attitude. Put 
this last handicap down and write for details of co- 
operative service of Champion Engineers. There’s no 
obligation. 


The Champion Machine & Forging Company 
3695 East 78th Street, Cleveland, Ohio 
New York Office—30 Church Street 


Philadelphia Office—Bourse Building 
Detroit Office—705 Ford Building 


a ene ef onl ea a fen 
DROP FORGINGS 
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CUTTING TOOLS 


Our claim that the proper use of Haynes 
Stellite Cutting Tools will result in at least 
30% increase in production is being continu- 
ally proven. This job shows a gain of 37.5%! 


Every man responsible for production will be 
interested in this shop time study. Others 
will follow— watch for them. 


MATER! 
MATERIAL ANALYSIS. an 
“LUBRICANT (FOR sreuit 


i cae cut 
= P “Teer SPEED 


sTELLITE: = ROUGH COUNTERBORE 
a 4st OPERATION 


OED OPERATION 


| wD OPERATION 
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- ox opanarton 


(OL 


 FOTAL CUTTING TIME 
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BASED ON FLOOR TO FLOOR ag? 
PRODUCTION TNCREASE ~--" 


HAYNES STELLITE COMPANY 


Carbide and Carbon Bldg., 30 E. 42nd St., New York City 
Peoples Gas Bldg., Chicago General Motors Bldg., Detroit 


4503 Euclid Ave., Cleveland 
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COST-CUTTING TOOLS 


You Can Cut Costs and Increase 


Drill Press Production If You Use 
McCrosky 


Chucks and Collets ~ 


For Example:—This illustra- 
tion shows a McCrosky WIZ- 
ARD  Quick-change Chuck 
Outfit in operation in one of 
the most prominent automo- 
bile plants of the country. The 
job calls for 27 distinct opera- 
tions on the cylinder block. 
With the aid of the WIZARD 
Chuck and that complete as- 
sortment of WIZARD Collets 
—one for each tool—the oper- 
ator averages four blocks an 
hour—27 tool changes every 
15 minutes. This is a typical 
example of the time-saving, 
cost-cutting, output-increasing 
efficiency of McCrosky WIZ- 
ARD Chucks and Collets. And 
they are just as effective on 
variety work as they are on 


“apni that stands up under hard usage 
ames An and heavy duty. It consists of only 
tures of McCrosky WIZARD Me ene a ne en HZARD 
is hardened all over. 
Chucks and Collets contributes to rapid Chucks drive backward and forward 
aug seeuente een press production. with equal power and positiveness. 
ere are a few of them:— 
Thetlmproved WIZARD Peckine Device WIZARD Collets hold tools rigidly and 
makes it possible for the operator to yaescdeky VEU Uite eHEOS les 
change tools with one hand without stop- ee oS aay Collevs is large 
ping or slowing the machine. This lock ®7¢,,COMP vas UNUSED SoU). 2s 
is simple in design and instantaneous pil yee av soan tools and) compact, 
and positive in action sensitive Friction Drive Collets for tap- 
: ene ping and stud-setting are found only in 
The WIZARD Chuck is a sturdy tool the WIZARD. 


We shall be glad to tell you how McCrosky WIZARD Chucks and Collets 


can increase the efficiency of your Drill Press Department. Write now. 


McCrosky Tool Corporation, Meadville, Pa., U.S. A. 


Branches in-Boston, New York, Cleveland, Detroit, Chicago, San Francisco 
Agencies in all other principal cities 
Export Agents: Benjamin Whittaker, Inc., 21 State Street, New York. Benjamin Whittaker, Ltd., 56 Ludgate Hill, London, E. C. 4 
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A Vise for Tapered, Round 5 Odd Shaped Work 


This Athol-Starrett is the vise to hold odd shaped work securely, in any 
position; with no possibility of a slip. 


The swivel base is equipped with a positive lock which cannot be slipped 
after clamp nut is tightened by hand. 


Jaw faces are of special tool 
steel welded, in casting, to 
jaws, one of which is on a 
swivel with carefully fitted 
shank having a square key- 
way and a key long enough 
to give a good bearing. 


No detail in material, work- 
manship or engineering 
skill necessary to produce a 
high grade, serviceable 
article has been overlooked. 


Our catalog is an index to your vise requirements 


ATHOL MACHINE & FOUNDRY CO., Athol, Mass. 


Machilery’s Handbook 


An Indispensable Book 


The standard mechanical handbook covering thoroughly 
the field of machine shop practice, machine and tool design 
from the practical point of view. Its 1400 pages contain 
every essential fact, figure and table needed in machine 
shop and drafting-room. It is the working reference book 
of a great trade. 


The coupon below brings a copy of MACHINERY’S HAND- 
BOOK for your inspection free for ten days. Use its tables 
and formulas to solve your shop problems. See how thor- 
oughly it covers every branch of your work. If you do not 
want to keep it, return it to us at our expense. You are 
under no obligation to buy. 


THIS COUPON BRINGS A COPY TO YOU AT ONCE 


THE INDUSTRIAL PRESS, 
140-148 Lafayette St., New York City. 
A standard reference book 


for draftsmen, foremen, 
toolmakers, designers, su- 
perintendents, machinists 
and mechanical engineers. 


You may send me for my free inspection a copy of MACHINERY’S HANDBUOK. I 
enclose $2.00 which is refunded me if I return the: book to you at the end of ten 
days. Or, if I wish to keep the book, I will send you $2.00 a month for two 
months, paying in full the price of only $6.00. 
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Sold on small monthly payments 


August, 1923 


Don’t Pay for 


Accidents — 
Avoid Them 


Why take a chance when 
you can buy a Red-E 
“Safety First” Belt Stick 
for $1.50 (or a dozen for 
$15.00) with which you 
can throw belts’ onto 
moving pulleys from now 
until doomsday and never 
have an accident. 


There’s a new circular— 
tells all about this Red-E 
tools—send for a _ copy. 
Catalog M-19 for full line. 


THE READY TOOL COMPANY 


Iranistan Avenue BRIDGEPORT, CONN. 


Steel Embossing Dies 


Clean cut, well made, economi- 
cal dies for embossing sheet 
\ metal products. Correct heat- 
A treatment i insures durability of 
J all “Salco” stamps. 


Send for complete catalog. 
| Steel Stamps, Interchange- 
' able Type, Holders and 
other Salco products. 


SCHODER & LOMBARD STAMP CO. 


202 Centre Street NEW YORK, N. Y. 


SU Ols 
SUPERIOR 


DROP-FORGED 
TOOL HOLDER 


J. H. WILLIAMS & CO. 
Brooklyn Buffalo Chicago 


MACHINERY 
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STRENGTH 


wherever set screws 


MUST HOLD! 


The cold-drawn sockets stand the 
strain of the tightest set-ups. 


The perfect hexagon holes hug 
the wrench without possibility of 
slipping. 

The evenly-burred ends of the 
Allen wrenches always ‘‘bottom’”’ 
in the screw; engaging the full 


leverage of the deep, clean socket- 
holes. 


Hence the screw that is 30% 
stronger can be set up immeasur- 
ably tighter. Equal to more tor- 
sional strain than projecting-head 


- screws of the same diameter; im- 


mune to right-angle strain that 
snaps off your headed screws. 


These are not only technical 
superiorities; they're points of 
saving in your set screw buy- 
ing. The Allen booklet covers 
them fully, and carries prices. 
It’s a good book to ask for— 
and be guided by. 


TheAllen Mfg. Co. 


125 Sheldon St. Hartford, Conn. 


Pacific Coast Branch Office: 
The Chas. A. Dowd Sales Co., 320 Market Street 
San Francisco, Calif. 
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THE GEM DRILL PRESS VISE 


Powerful Grip— Quick Action 


The swivel jaw instantly adapts itself to irregular 
shapes and holds all work rigid. Strong, adapt- 


able, durable—wide capacity makes it one of the 
most useful pieces of equipment in the shop. 
Three sizes—jaws opening to 1014”. 


Send for a Circular and List of Users 
J. E. MARTIN TOOL & DIE WORKS, 548 West State St., Springfield, Ohio 


° A “BEST SELLER” 
Good Vises Are Cheaper Set MTT Microgages $75.00 


SIZES 
Than Good Men 0.1001 0.101 0.110 0.100 
0.1002 0.102 0.120 0.200 
It behooves the plant executive to see that 0.1003 0.103 0.130 0.300 


each worker who needs to use a vise (only 0.1004 0.104 0.140 0.500 
. . 0.1005 0.105 0.150 1.000 
occasionally) has one right at hand and 
; ; 0.1006 0.106 0.160 2.000 
doesn’t have to cross the shop or wait 0.1007 0.107 0.170 3.000 
while another finishes using the one he 0.1008 0.108 0.180 6.000 


wants to use. 0.1009 0.109 0.190 sete h aber ee gs es quality ererys 


Use Set MTT and preserve your reference blocks. 
: You will like these cylindrical shaped gage blocks. They outwear 
RIEIEID VISES rectangular gages, and are guaranteed for accuracy and permanency. 
Have you Catalog No. 26, telling about Van Keuren Light Wave 
Outfits, Reference Gages, Microgages, Plug Gages, Thread Meas- 
uring Wires, and Lapped Surface Plates? 
are cheap enough to put one at the work THE VAN KEUREN CO., 362 Cambridge St, Allston, Boston, Mass. 
station of every man having need for a 
vise. They are RIGID and last longer— 
cheapest and most satisfactory in the end. 


Send for booklet. 


Send your Inquiries and Orders to the Manufacturer 
JAS. H. MATTHEWS & CO. 
2266 Forbes Field Pittsburgh, Pa. 


_UMATTHEWS 


With and Without 
Jig Attachments The Graham 
Often used 


f ‘om 
So a Mite 


Providence, R. I. 
Great Britaln — Burton, 
Co. 


REED MANUFACTURING CO. || | SAU —oviec ton aE 


‘i France, Italy, Switzei 
ERIE PA Drill Speeders land, Spain Apa Holland, 
9 ° Three rsoe Knurl Holders’. Fenwick Freres & Co. 


Send for circulars. 


“Micro -Set” woe Spiral Hand Reamers 


CUT FAST AND SMOOTH 


They have improved expanding features. The body of expanding screw ‘fits closely into pilot and always 
maintains alignment. They are true after expanding. Micrometer dial on end of pilot gives readings in 
% thousandths. Large range of expansion. They will ream true holes in keyseated or oil-grooved holes. 
Made in spiral or straight flutes and special lengths. All sizes can be shipped from stock. 


THE SCHELLENBACH-HUNT TOOL CO., 116-124 Opera Place, Cincinnati, O. 


F. E. Tighe Sales Company H. E. Barton Tool Company 
2953 Montgomery Avenue, Detroit, Mich. 104-106 South Jefferson St., Chicago, Il. 
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we Latrobe High Speed Drills 
LATROBE 


were the first practical combination forged and 


Sored milled drills on the market. 


Introduced over five years ago, their success was 
almost instantaneous with the result that this type of 
drill is being imitated and gradually adopted as stand- 
ard by other leading drill manufacturers throughout 
the country. 


Latrobe Drills have proven their worth and ultimate 
economy under all working conditions—they have 
passed the experimental stage—they are the kind your 
men should be using to obtain the best results. 


LATROBE TOOL COMPANY 


LATROBE, PENNA. 


Latrobe: 


PCLADIUL AG DRAG OREEROMERERTIABLIRETIBRLLEELI B 
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V.H.Q. 


(Vise Headquarters) 


From—Yost Manufacturing Com- 
pany 


To—Purchasing agents everywhere 
Subject—Yost Vises 


Before choosing a vise, find out about 
Yost Vises. Ask any owner, user, or 


Cut Equipment Expense 


purchaser. He’ll tell you there’s no 
need to take advantage of the Yost 
replacement guarantee but it always 
goes with a Yost product. 


Yost products include Stationary, 
Adjustable Jaw, Swivel Base’ and 
Universal Double Swivel Vises, Dial 
Press Vise, Pipe Vises, Anvils, etc. 


Send for 
Catalog. 


Yost Manufacturing Company 
MEADVILLE, PA. 


with Columbian Vises 


Columbian Sledge Tested Vises are practically 
indestructible. Made of malleable iron, they have 
twice the resistance of ordinary vises to heavy 
wear. 

The separately tempered tool steel jaw faces are 
removable. When, after long, hard service, they 
finally do wear out, a new set—easy to replace— 
renews the vise. 

—and the honestly built Columbian Vises are 
simple and accurate in operation. 


Write for catalog on complete line. 


The Columbian Hardware Co. 


World’s largest makers of Vises and Anvils 


CLEVELAND, OHIO 


Sledge-Tested VISES 
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Opening on Machinery’s Staff 


A live job on MACHINERY’S Field Service 
Staff, offering a splendid future to a man 
with initiative and the ability to grow. The 
work is interesting and will appeal to any 
ambitious young man who likes to travel. 
It involves visiting the largest and most pro- 
gressive machine shops, automobile plants 
and others, where machine tools of the 
latest type have been installed and the most 
up-to-date methods are employed, securing 
photographs and descriptive data on inter- 
esting engineering operations. 4 Increases 
in compensation keep pace with increased 
ability to produce. 


QUALIFICATIONS — Age 
—Between 25 and 30. 


Education—High School, 
the equivalent or better. 


Experience — Thorough 
knowledge of modern ma- 
chine shop practice gained 
from several years of actu- 
al shop work. Some ex- 
perience as a designing 
draftsman is desirable. 


Personality—Bright, alert, 
good mixer, able to absorb 
new ideas quickly. 


APPLICATIONS — Are in- 
vited from men whom this 
description fits. Write giv- 
ing age, and details con- 
cerning education, experi- 
ence and salary received 
in last position; also state 
whether married or single. 


Address, 

Field Service Manager, 
MACHINERY, 

140 Lafayette Street, 
New York. 


THE WINNERS 


Used in Every Shop Where Economy and Efficiency Are Practiced 


Sa Combination Slide Rule 


Enables you to add, 
subtract, multiply and 
divide any combination 
of whole, fractional, 
decimal or mixed num- 
bers and to get any 
root of any quantity. 
Diameter 4”; price $1.50 
(with ijmstruction book) 
—leather case 50c extra. 
Send for it, our “money 
back” guarantee insures 
your satisfaction. 


Agents wanted in every Shop and Drafting-room. Liberal 
commission allowed. 


GILSON SLIDE RULE CO., 22 Mill Street, NILES, MICH. 


(Patented 1-17-22) 


ALVO High Speed Drills and Bridge Reamers 


Alloy steel shanks of high tensile strength, high speed 
steel cutting barrels joined by a special Alvord process 
that makes them integral. 


Alvord Products include the right tool, the right steel for 
every class of work. Get details of the line. 


- ALVORD REAMER & TOOL CO. 
MILLERSBURG PENNSYLVANIA 


LATHE and 
PLANER 


The File you will eventually use—as perfect as 
will and skill can make—clean, strong, sharp teeth 


DELTA FILE WORKS 


PHILADELPHIA, U.S.A. 
Used in Every Shop Where Economy and Efficiency are Practiced 


TOOLS 


THEO.K.TOOL 
48HOLDER CO. 
Shelton, Conn. 
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Advertisements in this section, 25 cents a line, seven words to a line—minimum, $1.50. 


the order. 


The money should be sent with 


Answers addressed to our care will be forwarded. Original letters of 


recommendation should not be enclosed to unknown correspondents. 


HELP WANTED 


WE DESIRE THE SERVICES OF HIGH-GRADE 
SALESMEN, thoroughly familiar with power 
presses as used by producers of drawn metal work. 
State experience in detail. See display advertise- 
ment. R. D. KING, Chicago, Il. 


WANTED SALESMEN—We have a side line for 
men well acquainted with selling mechanical in- 
struments. Can build up a good income ealling 
on hardware and tool stores. SIMOND CO., P. O. 
30x 274, Detroit, Michigan. 


SHOP REPRESENTATIVE WANTED 
city to sell K. T. W. TAER CALIPERS and 
CLAMPS. You will find these ready sellers, and 
indispensable tools. Write for prices. Generous 
commission. KNAUEL TOOL WORKS, 210 5th 
Ave., Rock Island, Ill. 


in your 


WE ARE IN NEED OF EXPERIENCED TOOL 
AND DIE MAKERS, lathe, milling machine, 
grinder, horizontal boring mill, planer and J & L 
operators with experience on accurate work. 
Guarantee steady employment. Give full par- 
ticulars in first letter, COLUMBUS DIE, TOOL & 
MACHINE CO., Columbus, Ohio, 


WANTED — FIRST-CLASS MACHINISTS on 
large and medium boring mills, planers, lathes 
and boring bars. Also experienced drill press 
hands. Also high-grade shop erecting men for 
Diesel oil engines. BUSCH-SULZER BROS. 
DIESEL ENGINE CO., 2nd and Utah Sts., St. 
Louis, Mo. 


WANTED—MAN TO TAKE CHARGE OF TOOL- 
ROOM running from 25 to 35 men, in a factory 
making electrical wiring devices. Must have a 
thorough knowledge of dies for producing and 
keeping up small accurate sheet metal parts. In 
replying state fully, previous experience. ym. 
ployment steady; good opportunity. Factory in 
Connecticut. Box 639, care MACHINERY, 148 La- 
fayette St., New York. 


SITUATIONS WANTED 


MECHANICAL ENGINEER with office in Phila- 
delphia would act as Sales Agent or Representa- 


tive for mechanical or electrical equipment. 
Box 6387, care MACHINERY, 148 Lafayette St., 
New York. 


POSITION WANTED 
or machine shop by a 


as foreman in tool-room 
man with thirteen years’ 


experience in tool, die, gage, jig, fixture and 
machine shop practice. Can furnish best of 
references. Box 642, care MACHINERY, 148 


Lafayette St., New York. 


Cc. 


PATENTS 


McGill Building 


PATENTS 


Send sketch or model today for examination and 
Record of Invention blank on which to dis- 
close your invention and NEw guide book, “How to 


report. 


L. PARKER 
Ex-Member Examining Corps, 
U. S. Patent Office 


Attorney-at-Law and Solicitor of Patents 
American and Foreign Patents secured. Searches made 
to determine patentability, validity and infringement. 
Handbook for Inventors sent upon request. 
WASHINGTON, D. C. 


SITUATIONS WANTED 


FOREMAN FOR MACHINE SHOP OR TOOL- 
ROOM—Practical man, technical knowledge, 18 


years at trade, 10 years as foreman. Box 640, 
eare MACHINERY, 148 Lafayette St., New 
York. 


POSITION WANTED as 
manager of 


superintendent or 
medium-sized foundry and machine 


shop, or industrial plant, by Protestant, thirty 
years old, married. Several years practical ex- 
perience, unquestionable character. Prefer New 


England, but will go anywhere. 
15. Box 641, 
St., New York. 


Available August 
care MACHINERY, 148 Lafayette 


DEVELOPMENT ENGINEER, M. 
twenty years in investigation, design, manufac- 
ture, sales and installation. Pxperienced as ex- 
ecutive in large and small organizations, foreign 
representative, government work, ete. Telegraph, 
telephone and submarine apparatus and construc- 
tion, cable and other heavy machinery, automo- 
biles and trucks. Box 638 care MACHINERY, 
148 Lafayette St., New York. 


E. Cornell, 


EMPLOYMENT SERVICE 


Salaried positions $2,500 to $25,000 upwards; 
executive, technical, administrative, engineering, 
manufacturing, professional, managing, financial, 
ete., all lines. If you are qualified, and receptive 
to tentative offers for a new connection, you are 
invited to communicate in strict confidence with 
the undersigned, who will conduct preliminary 
negotiations for such positions. A method is pro- 
vided through which you may receive overtures in 


confidence, without jeopardizing present connec- 
tions, and in a manner conforming strictly to 


professional ethics. Send- name and address only: 
preliminary particulars will be sent without 
obligating or compromising you in any way. 
R. W. BIXBY, INC., 409 Lockwood Building, 
Buffalo, N, Y. 


EXECUTIVES—Qualified men—Technical, Com- 
mercial or Manufacturing—seeking new positions 
find our effective and confidential service ex- 
tremely satisfactory. Our Mr. H. H. Harrison 
ean negotiate a suitable connection for you as he 
has done for thousands of others since 1909, In- 
quiries invited; confidence respected. THE NA- 
TIONAL BUSINESS BOURSE, INC., Confidential 
Negotiators, Association Building, Chicago. 


PATENTS 
a 


PATENTS SECURED—C. L. PARKER, Ex- 


member Examining Corps, U. S. Patent Office. 
Instructions upon request. McGill Bldg., Wash- 
ington, D. C. 


PATENTS 


INDUSTRIAL MACHINERY—Special and auto- 
matic. Design, patents, construction and tests in 
our own mechanical, electrical and chemical 
laboratories, Manufacturing processes developed, 
GENERAL ENGINEERING AND SUPPLY Cco., 
160 Fifth Ave., New York. 


PATENTS—H. W. T. JENNER, patent attor- 
ney and mechanical expert, 622 F St., Washing- 
ton, D. C. Established 1883. I make an examin- 
ation and report if a patent can be had, and the 
exact cost. Send for full information. Inventors 
assisted in developing ideas and inventions. 


PATENT FOR SALE—The BEricksen Duplex Tool 
Holder, works on forward and return strokes of 
the shaper and planer, as described in a recent 
number of MacHiINrery. IVAR ERICKSEN, Stier- 
lin Machine & Die Works, 625 W. Jackson 
Blyd., Chicago. 


re 


CONTRACT WORK 


ees 


WOOD TURNING—Special work by expert hand 
turners. Large or small quantities. Send us 


your inquiries. WOOD SPECIALTY COMPANY 
Collins, O. 


WANTED TO MANUFACTURE—A flexible 
shaft coupling, a machine shop tool or specialty, a 
power plant specialty or a motor driven medium 
weight machine or device of some kind. Will 
make on a royalty basis or purchase patent out- 
right if satisfactory. W. H. NICHOLSON & 
COMPANY, 12 Wilkes-Barre, &a. 


Oregon St., 


FOR SALE 


GOOD OPPORTUNITY—For young man with 
mechanical knowledge: well-established MANT- 
FACTURING BUSINESS FOR SALE. Operated 
successfully for many years manufacturing gears, 
special machinery, etc. Owner retiring. Busi- 
ness in flourishing condition with orders and con- 
tracts sufficient to keep plant operating full for 
year or more. Value of assets about $500,000. 
Reasonable terms can be arranged. Box 621 
care MACHINERY, 148 Lafayette St., New York. 


MISCELLANEOUS 
ADVERTISE YOUR WANTS:—The classified 
section of Macninery will put you in touch 
with the right people in the right way. If you 


need a situation—have a position to fill—want 
a specialty or something unusual—send your ad- 
vertisement to MacHINERY’s Classified Section. 


ENGLAND: 


SCOTLAND: 
FRANCE: 


ALFRED HERBERT, LTD. 


COVENTRY, ENGLAND 
We possess exceptional facilities for the sale 
of Engineering goods of every description 
throughout the world and are prepared to 
negotiate for sole agencies. 


We and our Associated Companies have of- 
fices, and in many cases showrooms, in the 
following territories: 


Coventry, 
Sheffield, Leeds, Bristol. 
Glasgow. 

Soc. Anon. Alfred Herbert: Paris, Lyons, Lille. 
Soc. Anon, 


London, Birmingham, Newcastle, Manchester, 


Belge Alfred Herbert: Brussels. 


Alfred Herbert (India), Ltd.: Calcutta, 


Lahore, Rangoon. 
ITALY: Soc. Anon. Ital. Alfred Herbert: Milan. 
AUSTRALIA: Alfred Herbert (Australasia), Ltd.: 
JAPAN: Yokohama, Tokio, Osaka, 
CANADA: Toronto. 

Buenos Aires. 


ARGENTINE REPUBLIC: 


Bombay, Madras, 


Obtain a Patent,’ sent free. Promptness assured. 
Highest references. WRITE TODAY. 


CLARENCE A. O’BRIEN, Registered Patent Lawyer 
1033 Southern Building, Washington, D. C. 


Sydney. 


FOR LOCATION OF ADVERTISEMENTS OF MANUFACTURERS LISTED IN THIS INDEX 
SEE ALPHABETICAL INDEX. PAGES 295-296 


ABRASIVE CLOTH AND PAPER 
Carborundum Co., Niagara Falls, N. Y. 


HYDRAULIC 
Bethlehem, Pa. 


ACCUMULATORS, 
Bethlehem Steel Co., 


Cpamibaraveri: Engineering Co., Cham- 

bersburg, ‘a. 

Elmes Eng. Works, Charles F, 222 
North Morgan St., Chicago, é 

Hydraulic Press Mfg. Co., Mt. Gilead, 


Ohio. 
Niles-Bement-Pond Co., 111 Broadway, 


New York. 
, Wm , Philadelphia. 
Sellers & Co., Inc. re ae 


South waiel he 

adelphia. 

Wataon- oe amen Co., 192 Fulton St., 
New 


ACETYLENE APPARATUS 
Air Reduction set Co., 342 Madison 


Ave.. New i 
Reale ‘Co, (Air Reduction 
Daye Bourne: 342 Madison Ave., New 


York. 


ACETYLENE, DISSOLVED 
Air Reduction Sales Co., 342 Madison 


Ave., New York. 
Prest-O-Lite Co., Inc., 30 E. 42d St., 


New York. 
AIR HOISTS 
See Hoists, Air. 


YS, TUNGSTEN, URANIUM, 
A ANADIUM, MOLYBDENUM, 
ALUMINUM, ETC. 
Springfield, 


Baush Machine Tool Co, 

Mas = 
Che terfield Metal Co., Detroit, Peers: 
Hacnes Stellite Co., 30 E. 42d St, 

New York. : 
Ludlum Steel Co., Watervliet, N. ny 


Vanadium Alloys Steel Co., Latrobe, Pa. 


ANGLE PLATES, UNIVERSAL 


Boston Scale & Mch. Co., Roxbury, 
Mass. = 

Coats Mch. Tool (©o,, Inc,, 112 “ 
40th St., New York. 

ANVILS eee 

Columbian Hardware, Co., eveland. 

Yost. Mfz. Co., Meadville, Pa. 


ARBOR PRESSES 
See Presses, Arbor. 


ARBORS AND MANDRELS, 
EXPANDING 
American ree & Machine C’o., Ann 
Bae mabe & Tool Co., Brooklyn, 
tas te 20) Meadville, Pa. 
Too Orp., , 
Morse ‘Twist Drill & Mch. Co.. New 


Bedford, Mass. 
Nicholson ‘& Co., W. H., Wilkes-Barre, 


Pa. f 

wean Tool & Mfg. Co., Springfield, 
hio, 

Whitman & Bares Mfg. Co., Akron, oO. 


ARBORS AND MANDRELS, SOLID 


Alvord Reamer & Tool Co., Millers- 
burg, Pa. 

American Broach & Mch Co., Ann 
Arbor, Mich. t 

ak stay & Sharpe Mfg. Co., Providence, 

Cleveland Twist Drill Co., Cleveland. 

Detroit Twist Drill Co., Detroit. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass 

National Tool Co., Cleveland. 

National Twist Drill & Tool Co., De- 
troit, Mich. 

Nicholson & Co., W. H., Wilkes-Barre, 


Pa. 
Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., Cleveland. 

Union Twist Drill Co., Athol. Mass 


Whitman & Barnes Mfg. Co., Akron, 
Ghio. 

BABBITT 

Ajax 9 are a, Philadelphia, Pa. 

Besly & Gharles H., 120-B No. 
Clinton CoP Chicago. 

Derhler Die Casting Co., Brooklyn, 

Hoyt Metal Co., St. Louis, Mo. 


Westinghouse Electric 
Pittsburg, Pa. 


BALANCING EQUIPMENT 
Anderson Bros, Mfg. Co., Rockford, 
Illinois. 
Co., Utica, N. Y. 


Divine Bros. 
Worcester, Mass. 


Norton Co,, 
Rockford Tool Co., Rockford, Ml. 


BALLS, BRASS, STEEL, ETC. 
Abbott Ball Co., Elmwood, Hartford, 


onn, 
Auburn_Ball Bearing Co., 33 Blizabeth 
253 West 58th St., 


& Mfg. Co., East 


St., Rochester, 
Gwilliam Co,, 
New York. 


Skayef Ball Bearing Co., 165 Broad- 
way, New York. 

S K F Industries, Inc., 165 Broadway, 
New York. 


BARS, BORING 
See Boring Bars. 


BEARINGS, BABBITT 


Bunting Brass & Bronze Co, Toledo, 


io. 
ae Die-Casting Corp., Syracuse, 


INeWeL a 
Hoyt Metal Co., St. Louis. Mo. 
Johnson Bronze Co., New Castle, Pa. 
Link-Belt Company, Chicago. 
Royersford Fdry. & Machine Co., 54 
North 5th St, Philadelphia 
Stewart Mfg. Gorp., 4503 Fullerton 
Ave., Chicago. 
Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 


BEARINGS, BALL 
Aetna Ball Bearing Mfg. Co., 2737 


High St., Chicago. A 
aon Ball Bearing Co. 33 Eliza- 
beth St., Rochester. N. Y. 
Ball & Roller Bearing Co.. Danbury, 
Conn, 
Bantam Ball Bearing Co., Bantam, Ct. 
peor Res Co, of America, Lancaster, 
Boston Gear Works, Norfolk Downs, 
Mass. 
Cresson-Morris Co., Philadelphia. 
Fafnir Bearing Co., New Britain, Ct 
Federal Bearings Co., Inc., Pough- 
keepsie, N. 
sete Ball Bearing Co., Jamestown, 
Gwilliam Co., 253 West 58th i 
a News jYork, 
New Departure Mfg. Co., Bristol, Ct 


ne Co. of America, Long Island 

ity, N. 

Schatz Mfg. Co., Poughkeepsie, N. Y. 

Skayef Ball Bearing Go., 165 Broad- 
way, New York. 

S K F Industries, Inc., 165 Broadway, 
New York. 

U. S. Ball Bearing Mfg. Co., 4563 
Palmer St., Chicago. 


BEARINGS, BRONZE 


Ajax Metal Co., Philadelphia. 

Besly & Co., arles H., 120-B North 
Clinton St., Chicago. 

Bonne Brass & Bronze Co., Toledo, 


io, 
Hoyt Metal Co., St. Louis, Mo. 


Johnson Bronze Co, New Castle, Pa. 


BEARINGS, LINESHAFT 


Adamson Mch. Co.. Akron, O. 

Royersford Foundry & Mch. Co. 54 
North 5th St., Philadelphia. 

Wood’s Sons Co., ANY B., Chambers- 
burg, Pa 


BEARINGS, OILLESS 


Arguto Oilless Bearing Co., 
ley St., 


145 Berk- 


BEARINGS, ROLLER 
Ball & Roller Bearing Co., 


Conn, 
Bantam, Ct. 
St., 


Danbury, 


Bantam Ball Bearing Co., 
Gwilliam Co., 253 West 58th 


New York. i 
Norma Co. of America, Long Island 
City, ‘N. 
Raliway Bearing Co., Inc., Syracuse, 
Royersford Foundry & Mch, Co., 54 


North 5th St. 
Timken Roller Bearing 
io. 


“Philadel hia. 
o., Canton, 


BEARINGS, SELF-OILING 


Link-Belt Company, Chicago. 

Skayef Ball Bearing Oo., 165 Broad- 
way, New York. 

S K F Industries, Inc., 165 Broadway, 
New York. 

Wood’s Sons Co., T. B., 
burg, Pa. 


Chambers- 


BEARINGS, THRUST 


Aetna Ball Bearing Mfg. Co., 2737 
High St., Chicago. 

Auburn Ball Bearing Co., 33 Eliza- 
beth St., Rochester, N. Y. 

Bearings Co. of America, Lancaster, 


a 
General Electric Co., Schenectady, N. Y. 
Gwilliam  Co., West 58th St., 


- New en ae 

orma Co. 0 m mae F 2 

Ge, SY erica ong Island 

Skayef Ball Bearing Co., 165 Broad- 
way, New Yor 

S K F Industries, Inc, 165 Broad- 
way, New York. 

BELT CEMENT 

Chicago Rawhide Mfg. Co., 1809 Els- 
ton Ave., Chicago. 

Schieren o.. Charles A., 73 Ferry 


St., New York. 


Wayne Junct’n, Philadelphia. 


BELT CLAMPS 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 

BELT DRESSING 

Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 4 

Dixon Crucible Co., Jos., Jersey City, 

Schieren C'o.. Charles A., 73 Ferry 


St., New York. 
BELT FASTENERS, LEATHER 


Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 
Schieren Co.. Charles A., 73 Ferry 


St., New York. 


BELT FASTENERS, METAL 

Bristol Co., Waterbury, Conn 

Greene, Tweed & Oo., 109 Duane St., 
New York. 

Schieren Clo.. Charles A., 
St., New York. 


BELTING, LEATHER 


73 Ferry 


Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago, 
Schieren 'lo., Charles A., 73 Ferry 


St., New York. 
BELTING, ROUND LEATHER 


Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 

Schieren C'o.. Charles A., 73 Ferry 
St., New York. 

BELT LACING 

Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 

Schieren C'o., Charles A., 73 Ferry 
St., New York. 

BELT SHIFTERS 

Haskins Co., R. G., 516 W. 

Ree as wre 
eady Too o., Bridgeport, Conn. 

Wood’s Sons Co, T. B., Chambers- 


burg, Pa. 


BENCH LEGS 
Bree Sharpe Mfg. Co., Providence, 


Lupton’s Sons Co., David, Philadel- 


phia. 


BENDING MACHINES. 
ANGLE IRON 


Buffalo Forge Co., Buffalo, N. Y. 
Wickes Bros. Saginaw, Mich 


BENDING MACHINES, 
HYDRAULIC 


Bethlehem Steel Co., Bethlehem, . Pa. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Southwark Foundry & Machine Co., 
Philadelphia. 


Watson-Stillman C©o., 192 Fulton St., 
New York. 
Williams, White & Co., Moline, Tl. 


BENDING MACHINES, PIPE 


Buffalo Forge Co., Buffalo, N. Y. 
Niles-Bement-Pond Co., 111 Broadway, 


New York. 

Pedrick Tool & Machine Co., 3639 
N Lawrence St., Philadelphia. 
Sellers & Co., Inc, Wm., Philadelphia, 
Southwark Foundry & "Machine Co., 

Philadelphia. 
Underwood Corp., H. B., Philadelphia, 
Watson-Stillman Co., 192 Fulton Ssgt., 
New York. 
BLOCKS, CHAIN 
See Hoists, etc. 


BLOWERS 
ae Gas Furnace Co., 


Buffalo Forge Co., Buffalo, N. Y. 
General Electric Go., Schenectady, N. Y. 


Elizabeth, 


Ingersoll-Rand Co, 11 £Broadway, 
New York. 
Westinghouse Elec. & Mfg. Co.. East 


Pittsburg, Pa. 


BLOWERS, POSITIVE PRESSURE 
Sac ee Gas Furnace Co., Elizabeth, 


Leiman Bros. , 60-62 


Lispenard St., 
New York. 


BLUEPRINT DRYING MACHINES 


Dietazgen Co., Eugene, 166 W. Mon- 
roe St., Chicago 
Keuffel & Esser Co., Hoboken, N. J. 


Paragon Machine Co., Rochester. N. Y. 


BLUEPRINT FILING CABINETS 
See Cabinets, Filing. 


BLUEPRINT MACHINES 

Dietzgen Co., Eugene, 166 W. Mon- 
roe St., Chicago. 

Keuffel & Esser Co., Hoboken, N._J. 

Paragon Machine Co., Rochester, So 

Wickes Bros., Saginaw, Mich. 


BLUEPRINT PAPER 


Dietzgen Co., Eugene, 166 W. Mon- 
roe St.. icago. 


Keuffel & Esser Co., Hoboken, N. J. 
Paragon Machine C'o., Rochester, N. Y. 


BOILER TUBES 

Chase Metal Works, Waterbury, Conn. 

National Tube Co., Pittstnrens Pa. 

Ryerson & Sons, Joseph T., 2558 W. 
16th St., Chicago. 


BOLT AND NUT MACHINERY 
Acme ee Co., Cleveland. 

Ajax Mfg Cleveland. 

panes Machine Co., Inc., Waynesboro, 


a. 
National Acme Co., Cleveland. 


National Machinery Co., Tiffin, O. 
BOLTS AND NUTS 
National Acme Co., Cleveland. 


Son, Joseph T, 2558 w. 


Ryerson & 
Chicago. 


16th St., 


BOOKS, TECHNICAL 


Industrial Press, 148 Lafayette © 
New York. ee 
Wiley & Sons, Inc., John, 432 
Ave., New York. 


BOOSTERS 


American Gas Furnace (., 
Nv ‘a 
Westinghouse Elec. & M 
Pittsburg, Pa. 


BORING AND DRILLIN 
MACHINES, VERTICAL® 


Baker Bros, Toledo, O. é 
Barnes Drill Co., BS 81% 
St., Rockford, 
Colburn Mch. Toolt Co., Cle; y 
Consolidated Mch Tool Corp, 
ica, 17 E. 42nd St., New 
Ferner Co., Roy Y., Washins 
Foote-Burt Con Cleveland, 
Gisholt Machine ©Co., 9 Sc 4 


St., Madison, Wis. 
togersel) Milling Mch. Co.,. 


Til. 
Moline Tool Co., Moline, Tl. 4 
Niles-Bement-Pond Co., 111 B 
New York. 
Sellers & Co., Inc., Wm. Phile 


BORING AND TURNING Mil 
VERTICAL 


Betts Machine Co., Rochester, \ Y. 

Cincinnati Planer Co., Cincinnati. 

Golburn Machine Tool Co., Cleveland. 

Consolidated Me Tool Corp. of Amer- 
ica, . 42nd a New York 

Gishoit Marnine Co., South Baldwin 
St.. Madison, Wis. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 

Sellers & Co., Inc., Wm. Philadelphia. 


BORING BARS 


American Hollow Boring Cat Erie, 

Armstrong Bros. Tool Co., 318 x 
Francisco Ave., Chicago. 

Beaman & Smith Co., Providence, R J 

Davis Boring Tool CGo., St Louis, Mo. 

Gisholt Machine Co., 9 So, Baldwin 
St... Madison, Wis. 

Hannifin Mfg. Co.. Kolmar Ave. 
Lexington St., Chicago 

Lovejoy Tool Co., Inc., Springfield, Vt. 

Madison Mfg. Muskegon, Mich. 


and 


Pedrick Tool _& Machine ., 3639 N. 
Lawrence St, Philadelphia, 
Production ngineering Corp., Cana- 


stota, 
Ready Tool Co., Bridgeport, Sere 


Ryerson & Son, spans T° 2558 W. 

16th St., Chicago 
Underwood Corp, “B., Philadelphia. 
Richards 


Williams & Oo.) J. H., 61 
St., Brooklyn, N. Y. 


BORING, DRILLING AND MILLING 
MACHINES, HORIZONTAL 


Barnes Co., W. F._& John, 231 Ruby 
St., yee Til. 

Beaman & Smith Co., Providence, R I. 

Bethlehem Steel Co. "Bethlehem, Pa. 

Betts Machine Co., Rochester, N. Y. 

i Saige Mch. Co., Cleveland, 


Consolidated Mch. Tool Corp, of Amer- 
ica, 17 EH. 42nd St. New York. 
Giddings &° Lewis Mch. Tool Co., 

Fond du Lac, Wis. 
9 So. Baldwin 
Rockford, 


Gisholt Machine Co.,, 

St., Madison, Wis. 
pee Milling Mch,. Co.,, 
Landis Tool Co, Waynesboro, Pa. 
Lucas Mch. Tool Co,, Cleveland. 


Newton Machine Tool Works, Inc., 
Philadelphia. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 
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Power transmitted to 
spindle by enclosed, 
non-shifting belt, 
giving downward 
pull on spindle. 


Smoothness of drive 


Ample Power 


Very Flexible = : 
wh An 18-Speed Motor Driven Lathe 


AND 
grinde: 
operate 
ms “TE HENDEY MACHINE COMPANY, Torrington, Conn. 
¥ : Singer Bldg., New York City Oliver Bldg., Boston, Mass. 
WANTE? Washington Blvd., Chicago, Ill. 2665 Main St. Buffalo, N. Y. Commerce Bldg., Rochester, N. Y. 


large and its for The Hendey Machine Company: Walraven Co., At- La.; Houston, Texas; Sherritt & Stoer Co., Philadelphia, Pa.; 
and borin;a, Ga.; Louis G. Henes, San Francisco, Cal., Los Angeles, Laughlin-Barney Machinery Co., Pittsburgh, Pa.; Portland Ma- 
hands. A; W. M. Pattison Supply Co., Cleveland, Ohio, Detroit, Mich.; chinery Co., Portland, Oregon; A. R. Williams Mchy. Co., Ltd., 
Diesel « J. Morton & Co., Louisville, Ky.; F. E, Satterlee Co., Min- Toronto, Ont., Manitoba, St. John, N. B.; Vancouver, B. C., 
DIESEL polis, Minn.; Woodward, Wight & Co., Ltd., New Orleans, Winnipeg. Williams & Wilson, Ltd., Montreal, Quebec. 
Louis, M 


WANT 
ROOM 
making 
thorou; 
keepin 
reply? 
plo» 
cr 


The Days of Shifting Belts 
Are Over— 


The mechanic of today likes speed and he 
wants to get it by shifting levers— 
whether he drives a motor cycle, an auto- 
mobile or a shaper. 


No belts to shift on Gould & Eberhardt 
Shapers with Single Pulley Speed Gear 
Box Drive. Every handle is within in- 
stant reach. 


F 


Simple—Powerful—Accurate 


Let us tell you more about them 


GH DUTY” SHAPERS 
AUTOMATIC GEAR AND RACK CUTTING MACHINERY 


New York, Boston, Buffalo, Syracuse, rahaat tet in Co ee i . Be ree ee Ce TTC Me cot hack Coe OL ONC Cth CRO bien TO Ee es 
il Atle s) « Mal ory aicdais, </bnl eae iolauateys leis, i's oak ie EAONTY” PTSNtiCog’: 0. eh eRe Se enn EEL SRR REL. R é 
Cleveland, Pittsburgh, Detroit, Cincinnatl.............52+.06-- INOW Orleans: cag fists cis eos erect ss wel euetsi Spicer ih Eee Bis. ie 
a ee ita teh 8 a S16 fle, ech iblateeks aussie 0.8 & esate Motch & Merryweather Ghattanoogamcgriscssaiisreielcle sll oes) sein o haomlers wg yee Fe Atorhens 
OR TOAGO DG ca rin sie cle heal ASAP cies ost Marshall & MHuschart Co. SCT OUI ea wire a) eh epocdca rae ™ ual 3s ele aalers Bott: Sache Co 
Indianapolis......... ...Marshall & MHuschart Co. of Indiana COAT fei hy Sats cers Weiciee GaC ORC om Ck CREO MOLONG AT So ag enth, Mer ace apa 
a yaw aggre teeta de fs Wane toe Bhiples ate oe ch Sa (HS. ahi ice ye Geireiedteer ce mes Croc rte Mis vealed ae 
n Fr s ands... 2 te eo ckoccles’ Sieamith  ~/ SSH » lye SPOR ANC eos s lea ese ee ae owen fn ie nye oss ere a Go: 
Bimingnee: % one . tah Sets Wiel y- ave, aft Dewstoe acre Tool Eto, Montreal, Halifax, Winnipeg, St. John... .4 A. R. pe fo. 
oe dS NEU Ue RRO > GR oe ROP aa EM Ee Hallidie Machy Co. You SEE THEM Toronto, Hamilton ......----+2 sss eres ¥F. F. Barber Machy, Co. 


EVERYWHERE 
— 


ee 
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ee es Harnischfeger Co., Milwau- 
ee, is. 
Pedrick Tool & Mch. Co, 3639 No. 


Lawrence St., Philadelphia. 
Rockford Drilling Machine Co., Rock- 


ford, Il. : : 
Sellers & Co., Inc., Wm, Philadelphia. 


BORING HEADS, OFFSET 
Production Bngincertne Corp., 


stota, N. 
Ww aterston, J. M., 425 Woodward Ave., 
Detroit. 


Cana- 


BORING TOOLS 


American Hollow Boring Co., Erie, Pa. 
Armstrong Bros., Tool Co 313 North 
Francisco Ave., Chicag : 
Davis Boring Tool Co., 5 St. Louis 


Hannifin Mfg. Co., Kolmar Ave. and 


Lexington St., Chicago. 

Lovejoy Tool Co., Inc., Springfield. VE. 
Morse Twist Drill & Mch Co.. New 
Bedford, Mass i 
0. K. Tool Holder Co., Shelton, Conn. 

Ready Tool Co., Bridgeport, Conn. 

Western Tool & Mfg. Co., Springfield, 
Ohio. : 

Williams & Co., J. H., 61 Richards 
St., Brooklyn, N. Y. 

BOXES, CARBONIZING 

Farrell-Cheek Steel Fdry. Co., San- 
dusky, 

BOXES, SHOP, STEEL 

Brown & Sharpe Mfg. Co., Providence, 
Rae 

BRAKES, BENDING 

Loy & Nawrath  Diy., Birmingham 
teen Foundry, Derby, ‘Conn. 

BRASS AND COPPER RODS, 
SHEETS, TUBES 

Bridgeport Brass Co.. Bridgeport, Ct. 

Chase Metal Works, Waterbury, Conn, 

BRAZING EQUIPMENT 

American Gas Furnace Co., Elizabeth, 
Neasd: 

BROACHES 

American Broach & Machine Co., Ann 
Arbor, Mich. 

Lapointe Co, J. N., New London, 
Conn. 

Lapointe Mch. Tool Co., Hudson, Mass, 

Oilgear Clo., Milwaukee, Wis. 

Wells Corporation, Greenfield, Mass. 


BROACH GRINDING MACHINES 
Lapointe Co., J. N., New London, Ct. 


BROACHING MACHINES 


American Broach & Machine Co., Ann 
Arbor, Mich 

Lapointe Co., J. N., New London, Ct. 

Lapointe Machine Tool Co., Hudson, 
Mass. 

Oilgear Co., Milwaukee, Wis. 

Toledo Mch. & Tool Co., Toledo, et 

V & O. Press Co., Hudson, N. 

Wells Corporation, Greenfield, Meise 

BROACHING PRESS, HAND 

American Broach & Machine Co., Ann 
Arbor, Mich. 

BRONZE 

Ajax Metal Co., Philadelphia, Pa. 

Bunting Brass & Bronze Co., Toledo, 
Ohio. 

Chase Metal Works, Waterbury, Conn. 

Johnson Bronze Co., New Castle, Pa. 

BRONZE WIRE. 
RODS AND SHEETS 

Bridgeport Brass Co., Bridgeport. Ct. 

Chase Metal Works, Waterbury, Conn. 

BUFFERS 

Blount Oo, J. G., Everett, Mass, 

Bridgeport Safety Emery Wheel Co., 
Inc., Bridgeport, Conn. 

Builders Iron Foundry, Providence, 

Clevoland Armature Works, Cleveland, 

Dillon Electric Co., Canton, 

Divine Bros. Co., Utica. N. 

Forbes & Meyers, 178 Union St., 
Worcester, Mass. 

Gardner Mch. Co., 414 E. Gardner St., 
Beloit, Wis 

Marschke Mfg. Co., Indianapolis, Ind. 

Mitchell Engineering Co., Springfield, 
Ohio, : 

Neil & Smith Electric Tool Co., Cin- 
cinnati, : 


Stow Mfg. Co., Binghamton, N. Y. 


BUFFING MACHINES, AUTOMATIC 


eae Buffing Mch. Co., Buffalo, 

‘BULLDOZERS 

Ajax Mfg. woe Cleveland. 

Bliss Co., E. W., Brooklyn, N. Y. 

National ee ete Co., Tiffin, O. 

Ryerson & Son, Joseph T.; 2558) W: 
16th St.,, Chicago. 


Southwark ‘Foundry 


& Machine Co., 
Philadelphia. 


Watson-Stillman Co., 192 Fulton St., 
New York. 

Williams, White & (o., Moline, Il. 

BURNERS, GAS AND OIL 

Surface Combustion Co., 362 G 
Ave., New York. j erexd 


BURNISHING MACHINERY 


Bboy Ball Co., Elmwood, Hartford, 

Sonn. 

Baird Machine Co.. Bridgeport, Conn. 

oes ae & Stamping Co., Cleve- 
and, O. 


BURRING MACHINES, FORGING 
Ajax Mfg. Co, Cleveland, O. 


BUSHINGS, BRASS, BRONZE, ETC. 

Bridgeport Brass Co., Bridgeport, Ct. 

Brown Engineering @o., 133 No. 3rd 
St., Reading, Pa. 

Bunting Brass & Bronze Co., Toledo, 

io. 

Danly Machine Specialties, 4911 Lin- 
colIn <Ave., Chicago. 

Johnson Bronze Co., New Castle, Pa 


Wilmington Fibre Specialty Co., Wil- 
mington, Del. 


CABINETS, FILING 


Dietzgen Co., Eugene, 166 W. 
St. Chicago. 
Economy Drawing Table & Mfg. Co., 


Adrian, Mich. 
Keuffel & Esser Co, Hoboken, N. J. 


Paragon Machine Co., Rochester, N. Y. 


Monroe 


CABINETS, TOOL 


Armstrong Bros. Tool Co., 
Francisco Ave., CREPES, 

Gerstner & Sons, Dayt O. 

Lupton’s Sons Co., David, Philadelphia, 
Pp 


313 North 
nl. 


a. 
Morse Twist Drill 


& Mch. Co, New 

Sedford, Mass. 

Whitman & Barnes Mfg. ©o., Akron, 
Ohio. 

CALCIUM CARBIDE 

Air Reduction Sales Co., 342 Madison 
Ave. Ni Xs 

CALIPER GAGES 

Williams & Co., J. _H., 61 Richards 


St, Brooklyn, N. Y 


CALIPERS 
Bon & Sharpe Mfg. Co., 


Co., Greenfield, Mass, 
S., Athol, Mass. 


Providence, 


Goodell-Pratt 
Starrett Co., L 


CAMS 

Garvin Machine Clo., Spring and Va- 
rick Sts., New York. _ 

Rowbottom Mch. Co., Waterbury, Ct. 

CASE-HARDENING 

American Gas Furnace Co., Elizabeth, 
N. J. 

Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass. _ 

Pittsburgh Gear & Mech. Co., 2700 
Smallman St., Pittsburgh. 


Williams & Co., J. H., 61 Richards 


St., Brooklyn, N. 
CASE-HARDENING FURNACES 


See furnaces, Case-hardening. 
CASTINGS, BRASS, BRONZE AND 
ALUMINUM 


Ajax Metal ©o., Philadelphia. 

Ab vcr neEy Co. of America, Big Rapids, 
Mich. 

Tiffin Brass & Bronze Co., Tiffin, O. 


CASTINGS, DIE OR DIE MOLDED 
Doehler_ Die-Casing Co., Brooklyn, 


Syracuse, 


Mo. 
Corp., Mt. 
Phoenix Die Buffalo, 
Republic Die Casting Co., 138 Mott 

St., New York. 
Stewart Mfg. Corp., 4503 Fullerton 

Ave., Chicago. 

Superior Die-Clasting Co., 


Veeder Mfg. Co., 39 
Hartford, Conn, 


Franklin Die-Casting Corp., 

iN. . 

Hoyt Metal Co., St. Louis, 

Mt. Vernon Die-Casting 
Vernon, N. Y 


Casting Co., 


Cleveland, 
"Sargeant St., 


CASTINGS, DIE OR DIE MOLDED 
ALUMINUM 


Bronzo Alumina Corporation, Buffalo, 
INGwKe 

Doehler Die-Casting Co., Brooklyn, 

Franklin Die-Casting Corp., Syracuse, 

Mt. * Vernon Die-Casting Corp,, Mt. 
Vernon, N. 

Republic Die Casting Co., 138 Mott 
St., New York. 

Stewart Mfg. Corp., 4503 Fullerton 
Ave., Chicago. | e 

Superior Die-Casting Co., Cleveland. 

CASTINGS, GRAY IRON 


Brows, & Sharpe Mfg. Co., Providence, 


Chambersburg Engineering (Co.. Cham- 
bersburg, Pa 
Co., Philadelphia. 


Cresson-Morris 
of America, Big Rapids, 


Machinery Co. 
Worcester, Mass. 


Mich. 
Reed-Prentice Co., 
Toledo, O. 


Toledo Mch. & Tool Co., 
CASTINGS, MALLEABLE 
Link-Belt Company, Chicago. 


CASTINGS, STEEL 


Cresson-Morris_ Co., 
Farrell-Cheek 
dusky, O. 


Philadelphia. 


Steel Foundry Co, San- 


CAST-IRON 
POUND 


Macalene Co., 


HARDENING coM- 


St. Cloud. Minn. 
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CEMENT, DISC GRINDING WHEEL 
Badger Tool Co., Beloit, Wis. 
Gardner Machine Co., 414 E. Gardner 


St... Beloit, Wis. 
CENTERING MACHINES 
Consolidated, Mch. Tool Corp, of Amer- 


ica, 17 E 42nd St.. New York 
Hanson-Whitney Machine (Co., Hart- 
ford, Conn. 
Hendey Mch. Co., Torrington, Conn. 
Newton Machine Tool Works, Inc., 
Philadelphia. 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 


Pawling & Harnischfeger Co., Milwau- 


kee, Wis 
Pratt & Whitney Co., Hartford, Conn 


Standard Engineering Works, Paw- 
tucket, R. . 

Whiton Mch. Co., D. E., New Lon- 
don, Conn. 


CENTERS, PLANER AND MILLER 


Cincinnati Planer Co., Cincinnati. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

CHAIN BLOCKS 

See Hoists, Chain, ete. 


CHAIN. CABLE FOR 
COUNTERWEIGHTS, ETC. 


Morton, Thomas, 245 Centre St., New 
ork. 

Smith & Egge Mfg. Co., Bridgeport, 
Conn. 

CHAINS, POWER TRANSMISSION 

Baldwin Chain & Mfg. Co., Worcester, 

( Mass. 
Boston Gear Works, Norfolk Downs, 
Mass ri 
Diamond Chain & Mfg. Co.. Indian- 
apolis. Ind 5 : 
Eee Chain & Mfg Co., Spring- 
field, Mass. 

Link-Belt Company, Chicago. _ 

Morse Chain Co.. Ithaca, 

Morton, Thomas, 245 Centre St., 
New York. 


Whitney Mfg. Co., Hartford, Conn. 


CHECKS, TIME, TOOL AND PAY 
Matthews & Co. Jas. H, Eyttebureh: 
Noble & Westbrook Mfg. Co., Hart- 


ford, Conn. 
Pannier Bros. Stamp 
Schwerdtle Stamp Co., 


Oo., 
Bridgeport, 


Pittshurgh. 
Ch 


CHISEL BLANKS, PNEUMATIC 
HAMMER 

Hunter Saw & Mech. Co., Pittsburgh 

Independent Pneumatic Tool Co., 00 
W. Jackson Blvd., Chicago. 


CHISELS, PNEUMATIC HAMMER 


Independent Pneumatic Tool Co., 600 
W. Jackson Blvd., Chicago. 


CHUCKING MACHINES, 
AUTOMATIC 


Gisholt Machine Co., 9 South Baldwin 
St., Madison, Wis 
Jones Mch. Co., Spring- 


& Lamson 
fie y 
Potter & Johnston Machine Co., 
tucket, if 


Paw- 


CHUCKING MACHINES, 
SEMI-AUTOMATIC 


oS Sharpe Mfg. Co., Providence, 


Gisholt Machine Co., 9 South Baldwin 
St., Madison, Wis. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

National Acme Co, Cleveland. 

CHUCKS, AIR-OPERATED 

Bardons & Oliver, Cleveland. 

Prue Chuck & Tool Co., Buffalo, 

Garvin ‘Machine Co., Spring and Va- 
rick Sts., New York. 

Hannifin Mfg. Co.. Kolmar Ave, and 
Lexington St., Chicago. 

Logansport Machine Co, 529 Market 


/St., Logansport, Ind, 
Nelson- Blanck Mfg. Co., Detroit, Mich. 


CHUCKS, COLLET OR SPLIT 


Ames Co., B. C., Waltham, Mass. 

Hardinge Bros., Ince.. ae and 
Ravenswood Aves, Chicag 

Rivett Lathe & Grinder Couns Brigh- 
ton, Boston. 

Standard Engineering Works. Paw- 
tucket, R. I. 

Stark Tool. Co., Waltham, Mass. 
Wade-American Tool Co., Waltham, 
Mass. 

Whitney Mfg. Co., Hartford, Conn. 


CHUCKS, DRILL 


Almond Mfg. Co., T. R, Ashburnham, 
Mass. 


Beaman & Smith Co.. Providence. R. I. 
Cleveland Twist Drill Co., Cleveland. 


Consolidated Machine Tool Corp. of 
America, 17 BE. 42nd St., N Y. 
Cushman_ Chuck Co., Hartford, Conn. 

Detroit Twist Drill Co., Detroit. 
Eastern Tube and Tool Co., Inc., 
Brooklyn, N. Y 


Goodell-Pratt Co., Greenfield, Mass. 


Horton & Son Co, E. Windsor Locks, 
Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

MoCrosky Tool Corp , ee eaale, Pa, 

Modern Tool Co., Erie, 

Morse Twist. Drill & wee Co., New 
Bedford, Mass. 

Narragansett * Machine Co., Providence, 

National Twist Drill & Tool Co., De- 
troit Mich 

Production Cana- 


Engineering Corp., 
StOtR Oe ke 


Scully-Jones €b., 13th and Robey 
Sts., Chicago. F 

Skinner Chuck Co., New Britain, Ct. 

Standard Tool Co., Cleveland. 

Titan Tool Co., Erie, Pa. 

Trump Bros, Machine Co., Wilming- 
ton, Del. 

Union Mfg. Co., New Britain, Conn. 

Wahlstrom Tool Co., 2nd Ave. and 
_56th St., Brooklyn, N Y. 

Waterston, aft M., 425 Woodward <Ave., 
Detroit. 

Watts Bros. Tool Works, Turtle 
Creek, Pa. 

Westcott. Chuck Co,, Oneida, N. Y. 

Whitney Mfg. Co., Hartford, Conn. 


Whiton Machine Co., D. E, New Lon- 


don, Conn. 
CHUCKS, ECCENTRIC BORING 
Production Engineering Corp., Cana- 
-‘Stota, IN. Y, 
CHUCKS, FULL FLOATING 
Errington Mechanical Laboratory, 


Broadway and John St., N, 
Ww re Bros. Tool Works, Turtle Creek, 
a. 


CHUCKS, LATHE, ETC. 
Almond Mfg Co., T. R., Ashburnham, 


Mass. 
Chuck Co., Hartford, Conn. 


Cushman 
Foster Machine Co,, Elkhart, Ind. 
Gisholt Machine C'o., 9 South Baldwin 


St., Madison, Wis. 

Hardinge Bros., Inec., Berteau and 
Ravenswood Aves., Chicago, 

Hoggson & Pettis Mfg Co:, New 
Haven, Conn. 

Horton & Son Co,, E., Windsor Locks, 
Conn, 

McCrosky Tool Corp., Meadville, Pa. 

Rivett Lathe & Grinder Corp., Brigh- 
ton District, Boston. 

Ryerson & Son, Joseph T., 2558 West 
16th St., Chicago. 

Skinner Chuck Go., New Bree Ct. 

Thomas Elevator Co., 24 So, Hoyne 
Ave., Chicago. 

Union Mfg. Co., New _ Britain, Conn. 

Westcott Chuck Co., Oneida, x: 

Whiton Mch. Co, . E., New Lon- 
don, Conn. 


CHUCKS, MAGNETIC 


Heald. Mch, Co., 16 New Bond St., 
Worcester, Mass. 

Persons-Arter Mch. Co., Worcester, 
Mass. _ 

Walker Co., Inc., O. S$, Worcester, 
Mass. 

CHUCKS, PLANER 

Cincinnati Planer Co,, Cincinnati, O. 

Cushman Chuck Co., Hartford, Conn, 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

egies & Son Co., E,, Windsor Locks, 
‘onn, 

Skinner Chuck Co., New Britain, Ct. 

Union Mtg. Co., New Britain, Conn. 

CHUCKS, QUICK CHANGE TYPE 

Errington Mechanical Laboratory, 
Broadway and John St., New York, 

Geometric Tool Co., New Haven, 
Conn. % 

McCrosky Tool Corp, Meadville, Pa. 

‘Nitan Tool Co., Brie, Pa: 

Whitney Mfg. Co., Hartford, Conn. 

CHUCKS, RING WHEEL 

Gardner Mch, Co., 414 E. Gardner St., 
Beloit, Wis. 


CHUCKS, TAPPING 


Barber-Golman Co., Rockford, I. 
Beaman & Smith Co., Providence, R. I. 


Errington Mechanical Laboratory, 
Broadway and John St., New York. 

McCrosky ‘Tool eee Meadville, Pas 

Procunier, Wm. L., 18 South Clinton 

_ St., Chicago. 

Scully-Jones & Co., 13th and Robey 
Sts., Chicago. 

Watts Bros. Tool Works, Turtle 
Creek, Pa. ; 

Whitney Mfg. Co., Hartford, Conn. 


CIRCUIT BREAKERS 
General Electric Co., Schenectady, N. Y. 


Westinghouse Elec. & Mfg. Go., Fast 
Pittsburg, Pa. 

CLAMPS 

Armstrong Bros. Tool Co., 313° No. 
Francisco Ave., Chicago. 

eit & Co, = H., 120-B No. 
Clinton St, Chicag 


roe Sharpe Mis. Ooi ; Providence, 


Starrett Co., L. §S., Athol, Mass. 

Awe eho Tool & Mfg. Co., Spring- 
eld, O. 

Williams & Co., J. H, 61 Richards 
St., Brooklyn, N. Y. 


CLEANSERS CHEMICAL, FOR 
WASTE AND METAL 


ea Cae Chemical Co,, Philadel- 

phia. 

Oakley Chemical Co., 26 Thames St., 
New York. 


CLEANING COMPOUND 
See Compound, Cleaning. 


CLOCKS, WATCHMEN’S 


Hardinge Bros, Inc., Berteau and Ra- 
venswood Aves., Chicago. 


CLUTCHES, FRICTION, ETC. 


Brown Co., A. & F., 79 Barclay St., 
New York. 


Brown Engineering Co., 133 No. 3rd 
St.,; Reading, Pa 

Caldwell & Son Co., H. W., 17th 
St. and Western Ave., Chicago, 

Conway Clutch C'o,, Cincinnati, O. 

Cresson-Morris (Co., Philadelphia. 


Edgemont Machine Co, Dayton, O. 
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Each Prest-O-Lite 
user looks to his 
nearest District 
Sales Office not 
merely for arrange- 
ments to adequate- 
ly cover acetylene 
needs, but for help- 
ful co-operation 
and advice on any 
matter involved in 
the use of acetylene. 


MACHINERY 


100 
ona 


Meeting the Demand 


To meet the constantly grow- 
ing demand for Prest-O-Lite 
service, Prest-O-Lite’s cylinder 
factory is distributing an ever- 
increasing number of new 
cylinders, 

Years of experience in the 
manufacture and distribution 
of Dissolved Acetylene has 
established a high standard for 


every Prest-O-Lite cylinder — 
a standard that Prest-O-Lite 
unfailingly maintains by making 
its cylinders to its own design 
and under its careful super- 
vision. 

An inquiry at our nearest sales 
office will bring you informa- 
tion concerning our latest sales 
and service plans. 


THE PREST-O-LITE COMPANY, INC. 
General Offices: Carbide and Carbon Bldg., 30 E. 42nd St., New York City 
In Canada: Prest-O-Lite Co. of Canada, Toronto 
District Sales Offices 


Atlanta Chicago Detroit 
Baltimore Cleveland Kansas City 
Boston Dallas Los Angeles 
Buffalo Milwaukee 


New Orleans Pittsburgh 
New York San Francisco 
Philadelphia * Seattle 

St. Louis 


Proot-O-Lite 


. DISSOLVED ACETYLENE 


271 


272 


MACHINERY 


3) 88 OOO 


August, 1923 


See Clutch & Mchy. Co., 


Elmira, 
INS eX. 
Johnsow Machine Co., Carlyle, Man- 
chester, Conn. 
ce oe & Machine Co., W. A., 


9 W. Roosevelt Bul, Chicago. 

Link-Belt Co., Chicag 

Moore & White “ge °2 707-2787 No. 
15th St., Philadelphia. 

Production Machine Co., Greenfield, 

ass. 

Skayef Ball Bearing Co., 165 Broad- 
way, New York 

S K F Industries, Inc., 165 Broad- 
way, New York. 

Wood’s Sons Co., T. B., Chambers- 
burg, Pa, 

COLLARS, SAFETY 

Bridgeport Safety Emery Wheel Co., 
Inc., _Bridgeport, Conn. : 

Brown Co., A. & F., 79 Barclay St., 
New York. 

Link-Belt Company, Chicago. 

Royersford Foundry Machine Co., 


54 North 5th 
Wood’s Sons 
burg, Pa. 


COLLARS, SPACING, ETC. 


St., 
T 


Philadelphia. 
Co., i 


B, Chambers- 


Detroit Stamping (o., Detroit, Mich. 

Scully-Jones & Co., 13th & Robey 
St., Chicago. 

COLLETS 

Cleveland Twist Drill Co., Cleveland. 

Geometric Tool Co, New , Haven, 
Conn. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, 0. 

Union Twist Drill’ 'Co., Athol, Mass. 

COLLETS, SPRING 

Ames Co., B. C., Waltham, Mass. 

Hardinge Bros, Inc., Berteau- and Ra- 
venswood Aves., Chicago, 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 

Standard Engineering Works, - Paw- 
tucket, R. IL. 

Stark Tool Co., Waltham, Mass. 

Whitney Mfg. Co., Hartford, Conn, 

COMMUTATORS 

Cleveland Armature Works, C'leveland. 


General Electric Co., Schenéctady, INS Ys 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa 
COMPARATOR, SCREW THREAD 
Pausch & Lomb Optical Co., Rochester, 


Sree igh. Tool Co,, dine, £12) W. 

h St., New York, f 

roe Co., Roy Y., Washington, D OC, 

Jones & Lamson Mch. Co., Spring- 
field, Vt, 

COMPOUND, CLEANING 

seats, Chemical Co., Philadel- 
ia, Pa, 

Oates Chemical Co., 26 Thames St., 
New York. 


COMPOUND, CUTTING, GRINDING, 
ETC. 


Tutermaner el Chemical Co, Philadel- 

Rae Ghenileal Co., 26 Thomas S&t., 
New York. 2 ; 

Sun Gil Company, Philadelphia. 

Texas Company, 17 Battery Place, 
New York. 


COMPRESSORS, AIR AND GAS 


Chicago Pneumatic Tool Co., 6 HE. 
44th St., New York. 

Curtis Pneumatic Machinery Co., 1568 
Kienlen Ave, St. Louis, Mo. 

General Electric Co., Schenectady, N. Y. 

Ingersoll-Rand Company, 11 Broadway, 
New York. 


CONDUITS 


Eastern Tube & Tool Co., 
ign, N; 


Inec., Brook- 


CONNECTORS, FRANKEL 
SOLDERLESS 
Westinghouse Elec. 
Pittsburgh, Pa. 


& Mfg. Co., Hast 


CONTRACT WORK 

Adamson Mcb. Co.,. Akron, O. 

American Tool & Mfg. Co., Urbana, O. 

Banner Die, Tool & Stamping Co, 
Cokimbus, QO. 


Bliss Co., E. W., Brooklyn. N. Y. 

Brock Tool & Mfg. Works, Arthur, 
Oey Sees eee 

Brown & Sharpe Mfg. Co., Providence, 

Budd- Ranney Engineering Co., Colum- 
bus, 

Columbus Die, Tool & Mch. Co, Co- 
lumbus, O, 


Davenport Mfg. Co., Meadville, Pa. 
Diefendorf Gear Corp., Syracuse, IN Ye 
Hanes? Engineering Co., Wilmington, 


irae Engineering & Mfg. Co., Find- 


O. 
Gisndit Machine Co.. 9 South Bald- 
win St., Madison, Wis 


eae & Stamping Co., Cleve- 

an 

Hanna Engineering’ Works, 1763 Els- 
ton Ave., Chicago. 

Kent-Owens Mch. Co., Toledo, O, 

Langelier Mfg. Co., Arlington, Cran- 
ston, R. IL 

Se pases Tool & Die Co., Roselle, 

Meisel Press Mfg. Co., 948 Dorchester 


Ave., Boston, 25. 


Minster Machine Go., Minster, O. 


Mummert-Dixon Co., Hanover, Pa. 
Nicholson & Co, W. H., 112 Oregon 
St., Wilkes-Barre, Pa. 


Paxson Co., J, W., Philadelphia, Pa. 


Precision ‘Engineering Co., James- 
town, N. Y. 

Production Engineering Corp,, Cana- 
stota, N. Y. 

Reliance Die & Seemping Co, 515 No. 
LaSalle St., Chicag 

Shel pe Gas Globe Co., Colum- 

Standard Gauge Steel Co., Beaver 


Falls, Pa, 


tae Products Engineering Co., Spring- 
eld, ‘e 
Taylor & Fenn Co., Hartford, Conn. 


Taylor, Shantz Co., Rochester, N. Y 
U. §. Tool Co., Inc., Newark, N. J. 
Vv & O Press Co., Hudson, N. ¥. 

Wicaco Screw & Mch. Works, 
Philadelphia, — 
Woods Engineering Co., Alliance, O. 


Inc, 


CONTROLLERS 
Aen Gas Furnace Co., Elizabeth, 


General Electric Co., Schenectady, N. Y. 

Monitor Controller Co., Baltimore, Md. 

Reliance Electric & Eng. Co., 1056 
Ivanhoe Road, Cleveland. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


CONVEYORS, BELT 
Link-Belt Company, Chicago 


CONVEYORS, GRAVITY 


Caldwell & Son Co., H. W., 
and Western Ave., Chicago. 
Link-Belt Company, Chicago. 


COTTER PINS 


Williams & Co., 
St., Brooklyn, N. 


COUNTERBORES 


Alvord Reamer & Tool Co., 
burg, Pa. 
Bree Sharpe Mfg. Co., 


Oleveland Twist Drill Co., 

Detroit Twist Drill Co., 

Morse Twist Drill & Mch. Co., 
Bedford, Mass 

National Tool Co., Cleveland. 

National Twist Drill & Tool Co., De- 

pri, Wiltney co. 

Ta itney Co,, Hartford, Conn. 
Production Tool Co. of Ameri¢a, De- 
troit, Mich, 
Standard Tool Co., 


17th St. 


J H., 61 Richards 
XE 

Millers- 
Providence, 
Cleveland, 


Detroit. 
New 


Cleveland. 


Starrett Co., L. S, Athol, Mass. 

Union Twist Drill Co., Athol,’ Mass. 

Whitman & Barnes Mfe. Co., Akron, 
Ohio, : 

COUNTERSHAFTS, FRICTION, 
ETC. 

Bardons & Ouse. Cleveland. 

Brown Co., A. & F., 79 Barclay St., 
New York. 


Brows: & Sharpe Mfg. Co., Providence, 


Providence, R, I. 
Providence, R. I. 


Builders Iron Fary., 
Diamond Mch. Co., 


Edgemont Mch. Co, Dayton, 

Garvin Machine Co., Spring and Va- 
rick Sts., New Yo rk. 

Gisholt Mch. Co., 9 So. Baldwin St., 
Madison, Wis. 

Hannifin Mfg, Co., Kolmar Ave. and 
Lexington St., Chicago. 

Hilliard Clutch & Machinery Co., El- 

J eee ndry & Mch. © 

ones Foundr ch, y 
4409 y Osu Wirt CAG, 


W. Roosevelt Rd., Chicago. 
RK 


LeBlond Mech. Tool Co., Cin- 
cinnati, 

Warner & Swasey Co., Cleveland. 

Wood’s Sons Co., ; Chambers- 
burg, Pa. 

COUNTERSINKS 

Alvord Reamer’ & Tool Co., Millers- 
burg, Pa. 

Cogsdill Mfg. Co, Detroit. 

Greenfield Tap & Die Corp., Green- 
field, Mass, 

Production Tool Co. of America, De- 
troit, Mich. 

Whitman & Barnes Mfg, Co., Akron, 
Ohio. 

COUNTERS, REVOLUTION 

Bristol, Co., Waterbury, Conn. 

Goodell-Pratt Co., Greenfield, Mass. 

Grant Mfg & Machine Co., N. W. 
Station, Bridgeport, Conn. 

Starrett Co., L_8., Athol, Mass. 

Veeder Mfg. Co., 39 Sargeant. St., 


Hartford, Conn. 


COUPLERS, HOSE 


Greene, Tweed & Co., 109 Duane St., 
New York 


Ingersoll-Rand Company, 11 Broadway, 


New York. 
COUPLINGS, CUT-OFF. FRICTION 
Conway Clutch Co., Cincinnati, O. 
Edgemont Machine Co., Dayton, O. 
Johnson Machine Co., Cariyle, Man- 
chester, Conn. 
Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 


COUPLINGS, FLEXIBLE SHAFT 


Powou Gear Works, Norfolk Downs, 

Mass 

Brown Engineering Co., 133 No. 3rd 
St., Reading, Pa. 

Caldwell _& Son Co., H. W., 17th St. 
and Western Ave., Chicago. 

Cresson-Morris Co., Ph hiladelphia 


Jones Foundry & Mch. Co., W. A,, 
4409 W. Roosevelt Road. Chicago. 


Nicholson & Co., W. H., 112 Oregon 
St., Wilkes- Heist Pa. 

Nuttall Co., R. D., Pittsburgh. 

Smith & Serrell, Newark, N. J. 

Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 
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COUPINGS, PIPE 


Dart Mfg Co., E. M., Providence, R. I. 


COUPLINGS, SHAFT 


Adamson Mch. Co., Akron, oO. 

Oo, 0A. & LOTS Barclay St., 
New York, 

eg ee portine Com aaNet bind: 

Reading, Pa. 

Caltwell & Son Co, H. W., 17th St. 
and Western Ave., Chicago, 

Cresson-Morris Co., Philadelphia. 

Sees Clutch & Mchy. Co., Elmira, 


Moore & White Co., 2707-2737 No. 
_15th St., He ladeiphin 

Nicholson & Co, W. x, 112 Oregon 
St., Wilkes-Barre, 


Royersford Foundry & Moh: Co., 54 
No. ee St., Philadelphia. 

Sellers & Co,, Inc., Wn, Philadelphia. 

Smith & Serrell., Newark, N. J. 

Wood’s Sons Co., T. B., Chambers- 
burg, Pa 

CRANES 

Curtis Pneumatic Machinery Co., 1568 
Kienlen Ave., St. Louis, Mo. 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. K 

Harrington, Son & Co., Inc, Edwin, 
Philadelphia. 


Link-Belt Company, Chica; 

Niles-Bement-Pond Co., tit “Broadway, 
New York. 

Northern Engineering Works, Detroit. 

Pawling & Harnischfeger Co., Milwau- 


kee, Wis. 
Mira Churchill Co., 149 Broadway, 
ew 
Wright Mfg. Co., Lisbon, O. 


CRANES, ELECTRIC anes Sedat 


Link-Belt Company, Chicag 
Niles-Bement-Pond Co., lil. Broadway, 


New York. 
Northern Engineering Works, Detroit. 
Pawling & Harnischfeger Co., Milwau- 


kee, Wis. 


Roeper Crane & Hoist Works, Read- 
ing, Pa, 

CRANES, HAND TRAVELING 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 

Northern Engineering Works, Detroit. 


Pawling & Harnischfeger Co, Milwau- 
kee, Wis. 


Roeper Crane & Hoist Works, Read- 
ing, Pa. 

CRANES, LOCOMOTIVE 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. |. 

Link-Belt Company, Chicago. P 

Pawling & Harnischfeger Co.. Milwau- 
kee, Wis. 

CRANES, PORTABLE 

Clanton Fdry. & Mch. Co., Canton, O. 

Elwell-Parker Electric C©o., Cleveland. 


Pawling & Harnischfeger Go., Milwau- 
kee, Wis. 


CRANK PIN TURNING MACHINES 


American Tool Works Co., Cincinnati. 

LeBlond Mch. Tool Co., Cin- 
cinnati. 

Lodge & Shipley Machine Tool Co., 


Cincinnati. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. : 

Pedrick Tool & Machine Co, 3639 
N. Lawrence St., Philadelphia, _ 

Underwood Corp., H. B., Philadelphia. 


CRUCIBLES 

Dixon Crucible Co., Jos., Jersey City, 
Navde 

CUTTER COMPOUND 

See Compound, Cutting, Grinding, etc. 

CUTTERS, MILLING 

Alvord Reamer & Tool Co., Millers- 
burg, Pa. 

Barber-Colman Co, Rockford TI11. 


Brgy < Sharpe Mfg. Co., Providence, 
Niles-Bement-Pond -Co., 111 Broadway, 


New York. 

Cleveland Twist Drill Co, Cleveland. 

Columbus Die, Tool & Mch. Co., Co- 
lumbus, O. 

Cowles Tool Co., Cleveland. 


Detroit Twist Drill Co., Detroit. 


Gould. & Eberhardt, Newark, N. J. 

a ae Tap & Die Corp., Green- 
e 

Ingersoll Milling Machine Co., Rock- 
ord, ‘ 

ral & Trecker Corp., Milwaukee, 
is. 

Lovejoy Tool Co., Inc., Springfield, 
Vermont, 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

National Tool Co., Cleveland, 

National Twist Drill & Tool Co. De- 


troit, Mich 
Newark Gear Cutting Machine Co., 
Newark, N. 
0. K. Tool Holder Co., Shelton, Conn. 
Pratt & Whitney Co., "Hartford, Conn. 
Production Tool Co, of America, De- 


troit. 4 
Reed-Prentice Co, Worcester, Mass. 
Mass. 


Standard Tool Co., Cleveland. 
Union Twist Drill Co., Athol, 
Whitney Mfg. Co., Hartford, Conn. 
CUTTING-METALS OR ALLOYS 


Chesterfield Metal Co., Detroit, Mich. 
Haynes Stellite Co., 30 HE. 42nd St., 
New York, 


CUTTING-OFF MACHINES, 
ABRASIVE WHEEL 


Armstrong Bros. Tool Co., 313 North 
Frangoisco Ave.. Chicago. 

Greenfield Tap & Die Corp., Green- 
field, Mass 

CUTTING-OFF MACHINES, COLD 
SAW 

See Sawing Machines, Circular, 

CUTTING-OFF MACHINES, 
ROTARY 


Brown & Sharpe Mfg. Co., Providence, 


Curtis & Curtis Co., 324 Garden St., 
Bridgeport, Conn. 

Etna Machine Co., Toledo, O. 

Faweus Machine Co., Pittsburgh, Pa. 


Hurlbut. Rogers Mchy. Co.,. Nashua, 
NaS EL 

CUTTING-OFF TOOLS 

Armstrong Bros. Tool Co., 313 North 


Francisco Ave., Chicago. 


O. K. Tool Holder Co., Benetton: Con 
Pratt & ee, Co., eee Conn” 
Ready Tool cee ort, Conn, 

hea Tol & Ce ., Springfield, 


6} 
Williams & Co., J. H., 61 Richards 


St., Brooklyn, N. Y. 


CYCLOMETERS 


Veeder Mfg. Co., 
Hartford, Conn. 


CYLINDER BORING MACHINES 


Baker Bros, Toledo, Ohio. 

Beaman & Smith O©o., Erovineses RL. 
Consolidated Mch. Tool Corp. of ‘Amer- 
ica, 17 BE. 42nd St., New York. 
Ingersoll Milling Mch. Co., Rockford, 


39 Sargeant St., 


Newton Machine Tool Works, Ine., 
Philadelphia. 

Niles-Bement-Pond Co., 111 Broadway, 
New York, 


CYLINDER BORING MACHINES, 
PORTABLE 


Pedrick Tool & Machine Co., 3639 
N. Lawrence St., Philadelphia. 
i Nea Corp., H, B., Philadelphia, 

a. 


DEALERS, MACHINERY 


Allen, H F., 30 Church St., New York’ 
Charles H., ‘120-B No. 


Earle Gear Machine Co., 4707 
Stenton Ave., Philadelphia. 

Essley Machinery Co., E. » 555 
Washington Blvyd., Chicago. 

Fuerst-Friedman Co., Cleveland. 

Garvin Machine Co., Spring and Va- 
rick Sts., New York. 

Hill, Clarke & Co., Inc, Boston. 

Hill, Clarke & Co. 0 Chicago, 649 
Washington Blvd., Chicago. 

Jones Mch, Tool Co., Cincinnati. 

Kinsey Co A., Cincinnati 

Dugas! & Son,” Inc., J. L., Bridgeport, 

Niles- Bement: Pond Co., 111 Broadway, 
New York. 

Osgood Tool Co, J. L., Buffalo, N. Y. 

Oviatt & Co., D. C., Cleveland. 

Prentiss & Co., Ince, Henry, 149 
Broadway, New York, 

Ryerson & Son, Joes T., 2258 West 
16th St., Chica 

Vandyck Churchill “Co. 149 Broadway, 
New York. 

Vonnegut Mchy. Co., Indianapolis. Ind 

DEMAGNETIZERS 

Heald Machine Co., 16 New Bond S8t., 
Worcester, Mass. 

aa Electric Equipment Co., Toledo, 

Walker Co., Inc, G. S, Worcester, 
Mass. 

DESIGNERS, MACHINE AND TOOL 

Manufacturers Engineers, 


Consulting 
Syracuse, N. Y. 


DESKS, STEEL FACTORY 

Lupton’s. Sons Co., David, Philadel- 
phia, Pa. 

DIAMONDS, BORTZ AND CARBON 


Desmond- sar pa Mfg. Co., Urbana, O 

Francis & Co., Hartford, Conn, 

Precision "& Thread Grinder Mfg. Co., 
Philadelphia, 

Wheel Trueing Tool Co., Detroit. 


DIAMOND TOOLS 


Desmond-Stephan Mfg. Co., Urbana, ©. 

Francis & Co., Hartford, Conn. 

Precision & Thread Grinder Mrg. Co,, 
Philadelphia. 

Wheel Trueing Tool Co., Detroit. 


DIE BLOCKS 
Dyson & Sons, Joseph, Cleveland, O. 
Danian Steel Co., Watervliet, N. Y. 


DIE CASTINGS 
See Castings, Die or Die Molded. 


DIE CUSHIONS, aberwien 


Cochrane-Bly Co., aipchester, 
Marquette Tool & Mfg. Co., 34 West 
Ohio St., Chicago: 


DIE FORMING MACHINES 
Anderson Die Mch. Co., Bridgeport, 
Conn, 


DIE MAKERS SUPPLIES 
Danly Machine Specialties, 4911 Lin- 
coln -Ave., Chicago. 


DIE SINKERS, AUTOMATIC 


Keller Mechanical Engineering Ue orp. 
74 Washington St., Brooklyn, 
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Snyder’s 36" Upright Drill 


This Heavy, Accurate Machine is better adapted 
to Railroad and all Heavy work, than any 36-inch 
Upright Drill in this country. 


Nearly all of the 
leading Railroad 
Shops have used 
these drills tor many 
years. Have a greater 
Automatic Feed, and 
are more conveniently 
operated, than any 
otner in their class. 


Especially adapted to ° 


MACHINERY 


Centralized Control 


Every operating device within 
easy reach from the front and so 
simple that a one armed man can 
become a proficient operator. 
There’s no stepping to one side 
or the other—no stooping—all 
attention is focused on the work. 


This powerful FOOTBURT 
No. 25 High Duty Drill has a 
24” swing, ball bearing thrust, 
nine spindle speeds, four feeds 
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drilling tong’ holes. and single belt drive with no belt 


shifting. Compound Table fur- 
nished if desired. Ask for de- 
tails. 


Weight 
4600 lbs. 


THE FOOTE-BURT CO. 


CLEVELAND, OHIO 


For sale by leading Machine Tool Dealers in this country 
Detroit Office: 
5928 Second Blvd. 


Milwaukee Office: 
1143 Wells Bldg. 


J.E. SNYDER & SON 


Worcester, Mass., U. §.A. 


Drawn Steel 
Manufacturers 


should be interested in 
the “Watts Method” of 
drilling Triangular, 
Square, Pentagon, Hex- 
“agon and Octagon holes. 
Some are using these 
tools to advantage in 
drilling their Drawing Dies and whatever proves ad- 
vantageous for one, surely is at least interesting to 
others. Why not write today for your copy of our 
No. 6 Catalog? 
Lest we forget—‘‘A bird in the hand gathers no moss.” 
Sole Manufacturers and Patentee 


WATTS BROS. TOOL WORKS, Turtle Creek, Pa., U.S. A. 


No. 25 High 
Duty Drilling 
Machine 


Capacity, 3” 
Solid Steel 


Immediate 


Delivery 


WIRE STRAIGHTENING 
AND CUTTING MACHINERY 


For All Sizes, Shapes and Kinds of Wire 


THE F. B. SHUSTER CO., New Haven, Conn. 
Formerly John Adt & Son Established 1866 


UTTERFIEL 


TAPS AND DIES 


Accurate, Clean Cut, Economical Thread Cutting Tools. 
SEND FOR THE CATALOG 


BUTTERFIELD & CO., Division, Union Twist Drill Co. 
Derby 
| ~Chicago, 11 S. Clinton St 


aves 


PATITIVEVEUETE STAN 
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DIE SINKING MACHINES 
Gorton Mch. Co., Geo., 1107 13th St., 


Racine, Wis. 
eres Whitney Co., Harr Conn. 
ass. 


Reed-Prentice Co., W ‘orcester, 


DIE STDCK 
See Stocks, Die and Taps and Dies. 


DIES, DRAWING. 
PRESSURE ATTACHMENTS 


King, R. D., 1620 Monadnock Block, 
Chicago. , 
Marquette Tool & Mfg. Co., 321 West 

Ohio St., Chicago. 


DIES, DROP FORGING 


Keller Mechanical Engineering Corp., 
74 Washington St.. Brooklyn, N. Y. 

DIES. LETTERING AND 
EMBOSSING 

Matthews & Co., James H., Pittsburgh, 
Pa. 

Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 5 

Schoder & Lombard Stamp Co., 202 
Centre St., New York. 

DIES, SHEET METAL, ETC. 

Adriance Machine Works, Inc, 78 
Richards St., Brooklyn, N. Y. 

American Tool & Mfg. Co., Urbana, OG. 


& Stamping. Co., 


Brooklyn, N. Y. 


Banner Die, Tool 
Columbus, O. 
Bliss, Co WW. 


Budd-Ranney Engineering Co., Colum- 
bus, 

Columbus Die, Tool & Mch, Co., Co- 
lumbus, » E 
Danly Machine Specialties, 4911 Lin- 

coln Ave., Chicago. 

Davenport Mfg. Co., Meadville, Pa. 
Diamant Tool & Mfg. Co., Inc., New- 
ark, N.. J. 4 
Ferracute Mch. Co., Bridgeton, N. J. 
Globe Mch, & Stamping Co., Cleveland, 


Ohio. 

Keller Mechanical Wngineering Corp., 
74 Washington St., Brooklyn, N. Y. 

VeGhakes at, 620 Monadnock Block, 
Chicago, , 

Mehl pice Tool & Die Co., Roselle, 
IN vee 

Pannier Bros. Stamp Co., Pittsburgh. 

Precision Engineering Co., Jamestown, 
INSSYS 

Production Sngineering Corp., Cana- 
stota, IN. Xe a. é 

Reliance Die & Stamping Co., 515 N. 
LaSalle St., Chicago. J 

Stoll C'o., Inc., D. H, Buffalo, N. Y. 

Taylor Shantz Co., Rochester, N. Y. 

Toledo Mch, & Tool Co., Toledo, O. 

eS: stool) Gor Newark, N. J. " 

V & O Press Go., Hudson, N. Mi 

Wade-American Tool Co., Waltham, 
Mass. 

Waltham Machine Works, Waltham, 
Mass. 

DIES, THREADING 

Alvord Reamer & Tool Co., Millers- 
burg, Pa. 

American Tap & Die Co., Greenfield, 
Mass. 

Brubaker & Bros., W. L., 50 Church 
St., New York. 
Butterfield & Co., Div. Union Twist 
Drill Co., Derby Line, Vt. : 
Card Mfg. Co.. SW... Div. “Union 
Twist Drill Co., Mansfield, Mass. 
Carpenter Tap & Die Cos J. Mz Paw- 
tucket, ils 

Geometric Tool Co., New Haven, Ct. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Hardinge Bros., Inc.. Berteau and Ra- 
venswood Aves., Chicago. 

Hart Mfg. Co., E. 20th St. and Ma- 
rion Ave., Cleveland, ; 

Jone & Lamson Mech. Co., Spring- 
eld, Vt 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

National Acme Co.. Cleveland, O. 

Pratt & Whitney Co., Hartford, Conn. 

Reed Mfg. Co., Erie, Pa. 2 

pa Sons; | Ine; ~D:; Yonkers; 
Nike 

Standard Tool Co., Cleveland. 

Wells Corporation, Greenfield, Mass. 

Worcester Steel Products Co., Worces- 
ter, Mass. 


DIES, THREADING, OPENING 
3utterfield & Co., Div., Union Twist 


Drill Co., Derby Line, Vt. 
Consolidated Mch, Tool Corp. of Amer- 
ica, 17 BH. 42nd St., New York. 
Eastern Machine Screw Corp., New 

aven, Conn. 
Arrington Mechanical Laboratory, 
Broadway and John St., New_York. 
ee Tool Co., New Haven, Ct. 
Greenfield Tap & Die Corp., Green- 
field, Mass. 
& G Works, Eastern Mch. Screw 
Corp., New Haven, Conn. 


Jones & Lamson Mech. Co., Springfield, 
Vt 


ee Machine Co., Inc., Waynesboro, 
a. 
Modern Tool Co., Erie, Pa. 
Murchey Mch, & Tool Co., 34 Porter 
St., Detroit. 
National Acme Co., Cleveland. 
Tool Co., Madison & W. M. 


Victor 
R. R., Waynesboro, Pa. 


DISCS, GRINDING 


Badger Tool a Beloit, Wis. 

Besly & Co., Charles H., 120-B No: 
Clinton St., Chicago 
Gardner Mch. Co., 414 E. Gardner St., 

Beloit, Wis. 


DIVIDING HEADS 


Coats Mch. Tool Co., Inec., 112 W. 

_ 40th St., New York. 

Knight Mchy. Co., W. B., St. Louis. 

See also Milling Machines, Horizontal, 
Universal. 

DRAFTING INSTRUMENTS 

Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. 

Keuffel & Esser_Co., Hoboken, N. J. 

Paragon Mch. Co., Rochester, N. Y. 

DRAFTING MACHINES 

Dietzgen C'lo., Eugene, 166 W. Monroe 
St., Chicago. 

Keuffel & Esser Co., Hoboken, N. J. 

Universal Drafting Mech. Co., Cleve- 
Inad, O. 


DRAWING BOARDS AND TABLES 


Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. 

Economy Drawing Table & Mfg. Co., 
Adrian, Mich. 


Keuffel & Esser Co., Hoboken, N. J. 


Paragon Mch. Co., Rochester, N. Y. 

Universal Drafting Mch. Co., Cleve- 
land, O 

DRAWING MATERIALS 

Dietzgen ('o., Eugene, 166 W. Monroe 
St., Chicago. 

Keuffel & Esser Co., Hoboken, N. J. 

Paragon Mch. Co., Rochester, N. Y. 


DRESSERS, GRINDING WHEEL 
Abrasive Co.. Bridesburg, Philadelphia. 


sridgeport Safety Emery Wheel Co., 

_ Inc., Bridgeport, Conn. 

Calder. Co., George H., Lancaster. Pa. 

Cleveland Stone Co., Cleveland. 

Desmond-Stephan Mfg. Co,, Urbana, 
Ohio. 

Francis & Co., Hartford, Conn. 

Machinery Co. of America, Big Rap- 
ids, Mich. 

Norton Co., Worcester, Mass. 

Reed Mfg. Co., Erie, Pa. 

Standard Tool Co., Cleveland, O. 

Vitrified Wheel Co., Westfield, Mass. 

Western Tool & Mfg. Co., Springfield, 
Ohio. 

DRIFTS, DRILL 

Armstrong Bros. Tool Co., 313 North 
Francisco Ave., Chicago. 

Whitman & Barnes Mfg. Co., Akron, 
Ohio, 

Williams & Co., J. H., 61 Richards 
St., Brooklyn, N. Y. 


DRILL HEADS, MULTIPLE 


Barnes Drill Co., Inc., 814 
St, Rockford, Tl. 
Baush Machine Tool Co., 
Mass. 
Errington 


Chestnut 
Springfield, 


Mechanical Laboratory, 


Broadway and John St., New York. 
Hoefer Mfg. Co., Freeport, Ill. 
National Automatic Tool Co., Rich- 

mond, Ind. 

Nelson-Blanck Mfg. Co., Detroit, Mich. 
mek tord Drilling Machine Co., Rock- 

ford, Ill. 

DRILL SOCKETS 
Armstrong Bros. Tool Co., 313 North 

Franaisco Ave.. Chicago. 

Cleveland Twist Drill Co. Cleveland. 
Detroit Twist Drill Co., Detroit. 
Greenfield Tap & Die Corp., Green- 

field, Mass. 3 
Morse Twist. Drill & Mch. Co., New 

Bedford, Mass. 

National Twist Drill & Tool (Co., De- 
troit. Mich. 
Seully-Jones & Co., 13th and Robey 

Sts., Chicago. 


Standard Tool Co., Cleveland. 


Union Twist Drill Co. Athol, Mass. 
Whitman & Barnes Mfg. Co., Akron, 
Ohio. 


DRILL SPEEDERS 


Graham Mfg. Co., Providence, R. I. 


DRILL STANDS 


Cleveland Twist Drill Co.. Cleveland. 


Jones MacNeal & Camp, Inc., War- 
saw, Ind. 

Morse Twist. Drill & Mch. Co., New 
Bedford, Mass. 

Standard Tool Co., ples lend: 


Waterston, J. M., 5 Woodward 


‘Ave., Detroit. 

Whitman & Barnes Mfg. Co., Akron, 
Ohio. 

DRILLING AND MILLING 
MACHINES, VERTICAL 

Knight Mchy. Co., W. B., St. Louis. 

Moline Tool Co., Moline. TI. 


Taylor & Fenn (Co., Hartford, Conn. 

DRILLING MACHINES, 
AUTOMATIC 

Baker Bros., Toledo, Ohio. 

Barnes Drill Co., Inc., 814 Chestnut 
St., Rockford, Ill. 

Detroit Mch. Tool Co., 6525 St. An- 
toine St.. Detroit, Mich. 

Kingsbury Mfg. Co., Keene, N. H. 


DRILLING MACHINES, BENCH 


Ames Co., B. Cl, Waltham, Mass, 
Barnes Co., W. F. & John, 231- Ruby 
St., Rockford, Ill. 
Blomquist-Eck Mch. Co., Cleveland. 
Buffalo Forge Co., Buffalo, N. Y 
Burke Machine Tool Co,, 516 
dusky St., Conneaut, O. 


San- 
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High Speed Hammer Co., 


ter, N. 
Kingsbury Mfg. Co., Keene, N. H. 


Inc., Roches- 


era Jue. Co., Arlington, Cran- 

*ston 

Leland Gifford Co., Worcester, Mass. 

National Automatic Tool Co., Rich- 
mond, Ind. 

Reed Co., Francis, 43 Hammond S8t., 
Worcester, Mass. 

Rockford Drilling Machine Co., Rock- 
ford, Tl , : 

Wisconsin Electric Co., Racine, Wis. 


DRILLING MACHINES, BOILER 


Cincinnati-Bickford Tool Co., Oakley, 
Cincinnati. 

Foote-Burt Co., Cleveland. 

Harrington, Son & Co., Inc., Edwin, 
Philadelphia. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 


Sellers & Co., Inc., Wm _, Philadelphia. 


DRILLING MACHINES, GANG 


pakee se _ eae Ohio. 

arnes Co y.-E. & John, 231 Rub 

St., Rockford, ‘Ill. te 

Barnes Drill Co., Inc., 814 Chestnut 
St., Rockford, Il. 

Cincinnati-Bickford "Tool Co,, Oakley, 


Cincinnati. 

Colburn Machine Tool Co., Cleveland. 
Consolidated Mch. Tool Corp. of Amer- 
ica, 17 BE 42nd St., New York. 

Foote-Burt Co., Cleveland. 

Fosdick Mch. Tool Co., Cincinnati. 

pare Machine Co., Spring and Va- 
rick Sts., New York. 2 

Hoefer Mfg. Co., Freeport, Il. 

Ingereol Milling Mch., Co., Rockford, 


Leland-Gifford Ca., Worcester, Mass. 
Langelier Mfg. Co., Arlington, Cran- 


ston, R. 
, Moline, Tl. 


I. 
Moline Tool Co C 
Niles-Bement-Pond Co., 111 Broadway, 


New York. 
Rocktgra Drilling Mch. Co., Rockford, 
Taylor & Fenn Co., Hartford, Conn. 


DRILLING MACHINES, HEAVY 
DUTY 


Baker Bros., Toledo, Ohio. 
Barnes Drill Co., Inc., 814 Chestnut 
St., Rockford, Tl. 

Colburn Machine Tool Co., Cleveland. 
Consolidated Mch. Tool Corp. of Amer- 
ica, 17 E 42nd St., New York. 
Foote-Burt Co., Cleveland. 
Ingersoll Milling Mch. Co., Rockford, 


Til. 
Minster Mch. Co., Minster, O. 


DRILLING MACHINES, 
HORIZONTAL, DUPLEX 


Garvin Mch. Co Spring and Varick 


Sts., New York. ; ; 
Langelier Mfg. (Co.; Arlington, Cran- 
ston, R .I. : 
Murchey Mch. & Tool Co., Detroit, 


Mich. 


DRILLING MACHINES, MULTIPLE 
SPINDLE, ADJUSTABLE 


Baush Machine Tool Co., Springfield, 
Mass. 

Foote-Burt C'o., Cleveland. 

Harrington, Son & Co., Inc., Edwin, 
Philadelphia. 

Langelier Mfg. Co., Arlington, Cran- 
stony Ot, 1. 

Moline Tool Co., Moline, Tl. 

National Automatic Tool Co., Rich- 
mond, Ind. 

Nelson-Blanck Mfg. Co., Detroit, Mich. 


Pratt & Whitney Co., Hartford, Conn, 
Taylor & Fenn Co., Hartford, Conn, 


DRILLING MACHINES. MULTIPLE 
SPINDLE, HORIZONTAL 


Baten Machine Tool Co., Springfield, 

Mass. 

Detroit Mch. Tool Co., 6525 St. An- 
toine St., Detroit, Mich. 

Harrington, Son & Co., Ine., Edwin, 
Philadelphia. 

Piece Milling Mch, Co., Rockford, 

Langelier Mfg. Co., Arlington, Cran- 
ston; Rt: J. 

Moline Tool Co,, Moline, IIL. 

National Acme Co., Cleveland. 

National Automatic Tool Co., Rich- 


mond, Ind. 


Nelson-Blanck Mfg. Co., Detroit, Mich. 


DRILLING MACHINES, MULTIPLE 
SPINDLE, TURRET 

Langelier Mfg. Co., Arlington, Cran- 
ston, ie 


DRILLING MACHINES, MULTIPLE 
SPINDLE, VERTICAL 


Avey Drilling Mch. Co., 


Cincinnati. 
Baker Bros., Toledo, Ohio. 


Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, 11. 

Barnes Drill Co., Ine., 814 Chestnut 
St., Rockford, Il. 

Baush Machine Tool Go., Springfield, 
Mass. 

Cincinnati Bickford Tool Co., Oakley, 
Cincinnati. 

Colburn Machine Tool Co., Cleveland. 
Consolidated Mch, Tool Corp. of Amer- 
ica, 17 HK, 42nd St., New York. 

Foote-Burt Co., Cleveland. 
Harrington, Son & OC©o., Inc., Edwin, 
Philadelphia. 
Hoefer Mfg. Co., Freeport, Il. 
Ingersoll Milling Mch. Co., Rockford, 
Co., Arlington, Cran- 


Langelier Mfg. 
ston, i: 


Leland-Gifford Co., Worcester, Mass. 

Moline Tool Co., “Moline, Tl. 

National Automatic Tool Co., Rich- 
mond, Ind, 


Nelson-Blanck Mfg. Co, 


Niles-Bement-Pond Co.. 111 Broadway, 
New York. 


Pratt & Whitney Co., Hartford, Conn. 


Reed Co., Francis, 43 Hammond St., 
Worcester, Mass. 
Co., Rock- 


Rockford Drilling Mch. 

ford, DL 
Rockford Machine Tool Co., Rockford, 
Sellers & Co., Inc., Wm, Philadelphia. 
Sipp Machine Co., Paterson, N. J. 


Detroit, Mich. 


DRILLING MACHINES, PNEUMATIC 
Chicago Pneumatic Tool Co., 6 E. 
44th St.. New York, 
Independent Pneumatic Tool Co., 600 
y. Jackson Blvd., Chicago. 
Ingersoll-Rand Company, 11 Broadway, 
New York. 
Co., Milwau- 


Pawling & Harnischfeger 
kee, Wis. 


DRILLING MACHINES, PORTABLE 
ELECTRIC 


Chicago Pneumatic Tool 
44th St., New York, 
Cincinnati Electrical Tool 
cinnati. 

Errington Mechanical 
Broadway and John St., New York. 

Haskins Co., R. G.. 516 W. Monroe 
St., Chicago. 

Independent Pneumatic Tool Co., 600 
W. Jackson Blvd., Chicago. 

Jones, MacNeal & Camp, Inc., Warsaw, 


Ind. 
Mfg. Co., 


poulsyie Elec. 

Ye 

Neil & Smith Electric Tool Co., 
Ny Ye 


cinnati. 
Stow Mfg. Co., Binghamton. 
United States Electrical Tool Co., 6th 

Ave. and Mt. Hope St., Cincinnati. 
Van Dorn Electric Tool Co., Cleveland. 
Wisconsin Electric Co., Racine, Wis 


Co., 6 VE: 
Co., Cin- 
Laboratory, 


Louisville, 


Cin- 


DRILLING MACHINES, RADIAL 


American Tool Works Co., Cincinnati. 
Barnes Co., W. F. & John, 231 Ruby 


St., Rockford, Il. 
Busch Co , .. 1763 Elston Ave., 
Chicago. 
Cincinnati-Bickford Tool Co., Oakley, 
Cincinnati. 
Dreses Machine Tool Co., Cincinnati. 
Fosdick Machine Tool Co., Cincinnati. 
Morris Machine Tool Oo., Cincinnati. 
Mueller Machine Tool Co., Cincinnati. 


Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Reed-Prentice Co., Worcester, Mass. 

Ryerson & Son, Joseph T., 2558 West 


16th St., Chicago. 
Sailers & Co., Inc., Wm, Philadelphia. 
Western Mch. Tool Works. Holland, 


Mich. 
Wickes Bros., Saginaw, Mich. 


DRILLING MACHINES, RAIL 
Baker Bros., Toledo, Ohio. 

Colburn Machine Tool Co., Cleveland. 
Consolidated Mch. Tool Corp. of Amer- 


ica, 17 BE. 42nd St., New York. 

Foote-Burt (o., Cleveland. 

General Electric Co., Schenectady. N. Y. 

Harrington, Son & OCo., Inc., Edwin, 
sara: Moline, Tl 

Moline Tool Co., Mo 5 i 

Newton Maghinle Tool Works. Ine., 
Philadelphia. 

Niles- Be Pond Co., 111 Broadway, 
New Yor rs : 

Sellers & O., Inc., Wm , Philadelphia. 


DRILLING MACHINES, 


SENSITIVE 

Avey Drilling Mch. Co., Cincinnati. 

Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, Il. 

Burke Machine Tool Co., 516 San- 
dusky St., Conneaut, : 

ona Machinery Co., Inec., Cortland, 

Y. 

Foalick Mech. Tool Co., Cincinnati. 

Henry & Wright Mfg. Co.. Hartford, 
Conn. 

High Speed Hammer Co., Inec., Roches- 
ter, N. 

Kingsbury Mfe. Co., Keene, N FH 

Langelier Mfg. Co., Arlington, Cran- 
ston, <ee 8 

Leland-Gifford Co., Worcester, Mass. 

Manufacturers Consulting Engineers, 


Syracuse, N. 
Pratt & Whitney Co., Hartford, Conn. 
Reed Co., Francis, 43 Hammond St.. 
Worcester, Mass. 
Rockford Machine -Tool Co., Rockford, 


Royersford Foundry & Machine Co., 
54 North 5th St., Philadelphia. 
Sibley Mch. Co., 8 Tutt .St., South 

Bend, Ind. 
N.. J. 


Sipp Machine Co., Paterson, 


DRILLING MACHINES, UPRIGHT 


Avey Drilling Mch. Co., Cincinnati. 
Baker Bros., Toledo, Ohio. 
Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, M11. 
Barnes Drill Co., Inc., 814 Chestnut 
St., Rockford, Il. 
Beaman & Smith Co., 
Buffalo Forge Co.. 


Providence, R. I. 
Buffalo, N. Y¥ 


Cineinnati-Bickford Tool Co.. Oakley 
Cincinnati. 

Colburn Machine Tool Co.. Cleveland. 

Consolidated Machine Tool Corp. of 
America, 17 E, 42nd St., New York. 

Foote-Burt Co., 


Cleveland. 
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BURKE 


New No. 2 Heavy Duty Bench Drill 


Strongly constructed, accurately balanced, capable 

of high speeds and braced to stand heavy loads. Has 
spiral bevel gears, generated teeth; phosphor-bronze 
bearings with deep oil cellars and wick feeders; ball 
bearing thrust on spindle. Cone pulleys take 114” 
belt, driving pulley 2” belt. Morse Silent Chain on _~- 
Motor Driven Machine. ‘ 


Price, Belt Driven, $70; Motor Driven, $115. 


THE BURKE MACHINE TOOL CO. 


516 Sandusky Street CONNEAUT, OHIO 


for Polishing— 
Buarnishing 


Polish or burnish 
metal parts in a 
fraction of the 
'time required for 
hand polishing. 


Let us finish 
samples, quote 
time, costs, etc. 


Cone Are economical and accurate pro- 
ducers of screw machine parts up ° 
4-Spindle to 3144” to 7”. They cut costs, in- Stands for the very best in 
e crease production, boost profits. 
Automatics Write for particulars. lathes. Rep eat orders tes- 


CONE AUTOMATIC MACHINE CoO., Inc., Windsor, Vermont 
Agent for Michigan Territory: J. C. Austerberry, 684-690 E. Congress St.. Detroit, Mich. 
Chicago Representative: John H. Glover, 32 N. Clinton St. 


tify to this fact. Therefore, 
it will pay you to investi- 
gate Cisco Lathes before 


see St Le 1 ee buying elswhere. 
nem 


ONIVERSAL PORTABLE GRINDERS 
“AER 


Cisco Machine Tool Company 
CINCINNATI, OHIO 


Pedrick Crankpin Turning Machine 


Portable time and labor saving tool to true up (in position) 
crankpins of stationary engines or locomotives, propeller 
shaft journals; rebore crankpin holes, etc. 


Can be depended on to do accurate work, aline correctly 
and effect actual savings that will surprise you. Several 
sizes to handle all classes of work.: Write for details. 


Pedrick Tool & Machine Company 


3639 N. Lawrence Street PHILADELPHIA, PA. 


Manufacturers of Portable Boring, Milling and Pipe Bending 
Machinery and Floor Boring Machines 
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Fosdick Machine Tool ©o., Cincinnati. 
Garvin Machine Tool Co., Spring and 
Varick Sts., New York. 
Harrington, Son Co., Inc., Edwin, 
H as ee nia, Freeport, Ill 
oefer g. Co.. . : ’ 
Knight bre tad Co., W. B., St. 
Louis, Mo. : 
Manceliar Mfg. C©o., Arlington, Cran- 


ton, R. I. 
Leland. Gifford Co., Worcester, Mass. 
Mechanics Tool Co Rockford, Ill. 
Minster Machine Co., 
Moline Tool Co., Moline. 
Niles- sg he -Pond Co., 111 Broadway, 
N by 
Pratt & Whitney. Co., Hartford, Conn. 
Reed Co., Eee 43 Hammond St., 
Worcester, 
Rockford Drilling Machine Co., Rock- 


ford, 

ers & Co., Inc., Wm, Philadelphia. 
Sfoley Machine Co., 8 Tutt St., South 

Bend, Ind. 7 
Sipp Machine oe Paterson, N. J. 
Snyder & Son, J. "E., Worcester, Mass. 


DRILLING MACHINES, 
WALL RADIAL 


Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago, 

DRILLS, CENTER 

Cleveland Twist Drill Co., Cleveland. 

Cogsdill Mfg. Co., Detroit. p 

Detroit Twist Drill Go., Detroit. 

Greenfield Tap & Die Corp., Green- 


field, Mass. t 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

National Twist Drill & ‘Tool Co, 
Detroit. 

Pratt & Whitney o Hartford, Conn, 

Slocomb Co., J. Providence, R. I. 

Standard Tool On * Cleveland. 

Whitman & Barnes Mfg. Co., Akron, 
Ohio. 

DRILLS, CORE E D 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

ORILLS, RATCHET 

Armstrong Bros. Tool Co,, 313 North 
Francisco Ave., Chicago. 

Cleveland Twist Drill to: Cleveland. 


Detroit Twist Drill Co., Detroit. 

Goodell-Pratt Co., Greenfield, Mass. 

Greene, Tweed & Co., 109 Duane St., 
New York. ; 

Greenies Tap & Die Oorp., 
fie ass. 

Morse Twist Drill & Mch. Co., New 
Bedford, ass. 

gh geen Twist Drill & Tool Co., De- 
troi 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland. 

Whitman & Barnes Mfg. Co., Akron, G. 


Green- 


DRILLS, SQUARE AND HEXAGON 


Watts Bros. Tool Works, Turtle 
Creek, Pa. 

DRILLS, TWIST 

Alvord Reamer & Tool Co., Millers- 
burg, Pa. 

Cleveland Twist Drill Co., Cleveland. 

Colton Co., Arthur, 2618 Jefferson 
Ave., E. Detroit, Mich. 

Detroit Twist Drill Co., Detroit. 
Greenfield Tap & Die Clorp., Green- 
field, Mass. 

Latrobe Tool Co., Latrobe, Pa. 

Morse Twist Drill & Mch. Co., New 


Bedford, Mass, 
Napone Twist Drill & Tool Co., 
troi 
Pratt & Whitney Co., Hartford, Conn, 
Standard Tool Co., Cleveland. 
Union Twist Drill Co., Athol, 
Whitman & Barnes Mfg. Co., 
Ohio, 


DURALUMIN 


Baush Machine 
Mass, 


DYNAMOS 


General Electric Oo., Schenectady, N. Y. 

Reliance Electric & Eng. Cor, 1 5 
Ivanhoe Road, Cleveland, 

Westinghouse Electric & 
East Pittsburgh, Pa. 


ELECTRICAL SUPPLIES 


General Electric Co., Schenectady, N. Y. 
Westinghouse Electric & Mfg. Co, 
East Pittsburgh, Pa. 


ELEVATORS 


De- 


Mass. 
Akron, 


Tool Co., Springfield, 


Mfg. 


Atlantic Elevator Co., Inc., Philadel- 
phia. 
Link-Belt Company, Chicago. 


EMERY WHEELS 
See Grinding Wheels. 


EMERY WHEEL DRESSERS 
See Dressers, Grinding Wheel. 


ENGINEERS, CONSULTING 
MECHANICAL 


King, R. D., 1620 Monadnock Block, 
Chicago. 

Manufacturers Consulting Engineers, 
Syracuse, N, Y. 


ENGINES, OIL AND GAS 


Chicago Pneumatic Tool Co., 6 E. 
44th St., New York. 

Ingersoll-Rand Company, 11 Broadway, 
New York, 


ENGINES, STEAM 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Pneumatiy ‘ee Co., 6 E. 
ork, 


44th St., New 
ta teh Rand (o., 11 Broadway, New 


ENGRAVING MACHINES 

Gorton Mch. Co., Geo., 
St., Racine, Wis. 

ETCHING APPARATUS, ELECTRIC 


Luma Electric Equipment Company, 
oO, 


1107 13th 


EXPANDERS, TUBE 

Nicholson & Co., W. H., 
St., Wilkes-Barre, a, 

Watson-Stillman Co., 192 
New York. 


112 Oregon 
Fulton St., 


EXPANSION JOINTS 
Nuttall Co., R. D., Pittsburgh. 


FANS, EXHAUST, ELECTRIC 
VENTILATING 


Buffalo Forge Co., Buffalo, N. : 
General Electric Go., Schenectady, Xy. 6 


Meee Electric Mfg. Co., Wausau, 
is. 
Westinghouse Elec. & Mfg. Co., East 


Pittsburgh, Pa. 


FERRO TUNGSTEN 


Vanadium-Alloys Seel Co., Latrobe, Pa. 


FIBRE SPECIALTIES 


Spaulding Bipte Co., Inc., Tona- 
wanda, N. ? } 
Wilmington Fibre Specialty Co., Wil- 


mington, Del. 


FILE AND TOOL HANDLES 
Osgood Tool Co., J. L.; Buffalo, N. Y. 


FILES 

American Swiss File & Tool Co., Eliza- 
beth, N. J. 

Chicago Tool Reclaiming Co., 147 W. 
Austin Ave., Chicago. 

Delta File Works, Philadelphia. 

Simonds Saw & Steel Co., Fitchburg, 


Mass. 


FILING MACHINES, DIE, ETC. 


Ames Co., B._C., Waltham, Mass. 

Haskins Co, R. G., 516 W. Monroe 
St., Chicago. } 

Illinois Tool Works, 160 E. Erie St., 
Chicago. 

be rte Mch. & Tool Co., La Porte, 
nd. 

Oliver Instrument Co, Adrian, Mich. 


FILTERS, OIL 


Oil & Waste Saving Mch. Co., Phila- 
delphia, 

Tolhurst Machine Works, Troy, N. Y. 

FITTINGS, HYDRAULIC 

Hydraulic Press Mfg. Co., Mt. Gilead, 
Ohio, 

Southwark Foundry & Machine Co., 
Philadelphia, 

Watson-Stillman Co., 192 Fulton S8t., 
New York. 

FITTINGS, STEAM 

Dart Mfg. Co, E. M., Providence, 
Roo Lk 

FLUX, WELDING 

Air Reduction Sales Co., 342 Madison 
Ave., New York, 

Davis-Buornonville Co, (Air Reduction 
ey Co.), 342 Madison Ave., New 
ork. 


Gisholt Machine Co,, 9 South Baldwin 


St., Madison, Wis. 

FORGES 

praise Gas Furnace Co., Elizabeth, 

Buffalo "Forge Co., Buffalo, N. Y. 

Machinery Co. of America, Big Rap- 
ids, Mich. 

FORGING MACHINES 

Acme Machinery Co., Cleveland. 

Ajax Mfg. Co., Cleveland. 

Beaudry & Co., Inc., Boston. 

Bliss Co., E. W., Brooklyn, N. Y. 

National Machinery Co., Tiffin, O. 

Williams, White & Co., Moline. Il. 

FORGINGS, DROP 

Pearinas Co. of America, Lancaster, 
a 

Champion Machine & Forging Co., 
Cleveland, O. 

Johnston & veo. Co., Addison Rd. 
and Lak Shore R. Tracks, 
Glevalantt 


Williams & Co., J. H., 
St., Brooklyn, N. Y. 


FORGINGS, IRON AND STEEL 


61, Richards 


American Hollow Boring Co., Erie, 

a. 

Champion Machine & Forging Co., 
Cleveland, O. 

Dyson & Sons, Joseph, Cleveland. 

Johnston & Jennings Co., Addison 
Rd. and Lake Shore R. R. Tracks, 
Cleveland, O, 

Machinery Forging Co., Cleveland. 


FORMING AND BENDING 
MACHINES 


Air Reduction Sales Co., 
Ave., New York. 
Bethlehem Steel Co., Bethlehem, Pa. 
Dayis-Bournonville Co. (Air Reduction 

oe Co.), 342 Madison Ave., New 
ork, 


Niagara Machine & Tool Works, Buf- 


falo, 3 
Shuster Co., F. B., New Haven, Conn. 


342 Madison 
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FOUNDRY EQUIPMENT 


Adams Co., Dubuque, Iowa. 
Ingersoll-Rand Company, 11 Broadway, 
New York. 


FURNACES, ANNEALING 
American Gas Furnace Co., Elizabeth, 


N. J. 
Bias Sharpe Mfg. Co., Providence, 


Strong, Carlisle & Hammond Co., 
Cleveland. 

Surface Combustion Co., 362 Gerard 
Ave., New York, 


FURNACES, CASE-HARDENING 


American Gas Furnace Co., Elizabeth, 

Brown, & Sharpe Mfg, Co., Providence, 

Strong, Carlisle & Hammond Co., 
Cleveland. 

Surface Combustion Co., 362 Gerard 
Ave., New York. 


FURNACES, ELECTRIC 


General Electric Co., Schenectady, N. Y. 

Hoskins Mfg. Co., Detroit, Mich. 

Strong, Carlisle & Hammond Co., 
Cleveland. 


FURNACES, HARDENING 


American Gas Furnace Co., Elizabeth, 

Brown & Sharpe Mfg. Co., Providence, 

General Electric Co., Schenectady, 

Strong, Carlisle & Hammond Co., 
Cleveland, 

Surface Combustion Co., 362 Gerard 
Ave., New York. 

FURNACES, MELTING 

American Gas Furnace Co., Elizabeth, 

Chicago. Flexible Shaft Oo, 1154 
So. Central Ave., Chicago 


General Electric Co., Ganccectade: INGE Yc 


Strong, Carlisle & Hammond Go., 
Cleveland. 

Surface Combustion Co., 362 Gerard 
Ave., New York. 


FURNACES, TEMPERING 
American Gas Furnace Co., Elizabeth, 


Ni Je 
Brown Sharpe Mfg. Co., 
General Electric Co., a ger Toett Eo 
Oe: 4 


Providence, 


Strong, Carlisle & Hammon 
Cleveland. 

Surface Combustion Co., 362 Gerard 
Ave., New York. 


FURNITURE, DRAFTING-ROOM 


Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. 

Economy Drawing Table & Mfg. Co., 
Adrian, Mich. 


FURNITURE, SHOP 


Lupton’s Sons Co., David, Philadel- 
phia, 

Western Tool & Mfg. Co., Spring- 
field, O. 


FUSES, ELECTRIC 
General Electric Co., Schenectady, N. Y. 


GAGES STANDARDS 
Coats Mch, Tool Co. 


40th St., New York. 
Van Keuren Co., Boston. 


GAGES, COMPARATOR 

Coats Mch. Tool Co., Inc, 112 W. 
40th St., New York. : 

Jones & Lamson Machine Co., Spring- 
field, Vt. 


Ines 2) we 


GAGES, DEPTH 


Brow & Sharpe Mfg..Co., Providence, 
Goodell- “Pratt Co., Greenfield, Mass. 
Slocomb Co. T., Providence, Rei. 
Starrett Co., ba S., Athol, Mass. 
Taylor-Shantz Co., Rochester, N. Y. 


GAGES, DIAL 
Ames - .. B. C., Waltham, Mass. 
Te Sharpe ‘Mfg. Co., Providence, 


Starrett Co., L. S., Athol, Mass. 
Taylor-Shantz Co., Rochester, Pie 


Wallace Bros, 160 N. Wells St., 
Chicago, 

GAGES, HEIGHTH 

eee Sharpe Mfg. Co., Providence, 

Starrett Co., L. S., Athol, Mass. 

GAGES, PLUG AND RING 

Brown & Sharpe Mfg. Co., Providence, 

a -Ranney Engineering Co., Colum- 

Coats Mch. Tool Co., Inc:, 112. W. 
40th St.,. New York. 

Ferner ye xe Washington, De -G, 

Greenfield. Pe & Die Corp., Green- 
field, Mass 

Morse "pwist Drill & Mech. Co., New 


Bedford, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Precision & Thread Grinder Mfg. Co.,, 
Philadelphia. 


Van Keuren Co., Boston. 


GAGES, RECORDING, STEAM 
VACUUM 


Bristol Co., Waterbury, Conn. 
She ba natrument Companies, 
err. Xe 


Roches- 


GAGES, SNAP 
Cleveland Twist Drill Co., Cleveland. 


Greenfield Tap & Die rp., Green- 
field, Mass. 
Ferner Co., Roy Y., ton, D. C, 


Pratt & by bia hae Go. spin ord, Conn. 

Precision & d Grinder Mfg. 
eon ol bia 

Reliance Die & Pe mDINg Co., 515 N. 
La Salle St., Chicag 

Starrett Co., i s., Athol, Mass. 

Taylor-Shantz Co., Rochester, N. Y. 

Van Keuren Co., Boston. t 

Williams & Co., J. H., 61 Richards 
St., Brooklyn, N. Y. 


Co., 


GAGES, SURFACE 

ek ea & Sharpe Mfg Co., Providence, 

Columbus Die, Tool & Mch. Co., Co- 
lumbus 


Goodell- Piet Co., Greenfield, Mass. 
Pratt & Whitney Co., Hartford, Conn, 
Starrett Co., L. S., Athol, Mass. 
Taylor-Shantz Co., Rovbeeters ING Xt 


GAGES, TAPER 


Pratt & Whitney Co., Hartford, vo. 
Starrett Co., L. S., Athol, Mass. 


GAGES, THREAD 
fick sae! Sharpe Mfg. Co., Providence, 


Ferner Co., ae Washington, D. C. 

Boor poathe ’ Greenfield, Mass. 

Greenfield Tap % Die Corp., Green- 
field, Mass. 

Hanson Tap & Gauge Co., Hartford, 
Conn. 

peace & Lamson Mch. Co., Springfield, 


Pratt & Whitney Co., Hartford Cont. 


Precision & Thread Grinder Mfg. Co., 
Philadelphia. 

Reliance Die & amping Co,, 515 
No, La Salle st a nienaet 

Starrett Co., L. §., Athol, Mass. 

GASKETS 

Greene, Tweed & Co., 109 Duane St., 
New York. 


Wilmington Fibre Specialty Co., Wil- 


mington, Del. 


GEAR BLANKS, BRONZE 
Bones Brass & Bronze Co., Toledo, 


io. 
Williams & Co., J. H., 61 Richards 
St., Brooklyn, N. Y. 


GEAR BLANKS, RAWHIDE 


Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 

Ganschow Co., Wm., Deepens Blvd, 
and Morgan St., Chi cago. 


Meachem Gear Corp., Syracuse, N. Y. 


GEAR BLANKS, STEEL 
Williams & Co., J. H., 61 Richards 
~St., Brooklyn, N. Y, 


GEAR CUTTING MACHINES 
BEVEL (GENERATOR AND 
TEMPLET PLANER) 


Bilgram Machine Works, 1231 Spring 
Garden St., Philadelphia. 
Gleason Works, Rochester, N, Y. 


GEAR CUTTING MACHINES, 
BEVEL (ROTARY CUTTER) 


sass & Sharpe Mfg. Co., Providence, 
Gould & Eberhardt, Newark, N. J. 


Newark Gear Cutting Machine Co., 
Newark, N. J. 

Whiton Mch. Co., D. E., New Lon- 
don, Conn, 


GEAR CUTTING MACHINES, 
HELICAL AND SPUR (HOB) 

Adams Co., rig erties Towa, 

Barber-Colman Rockford, Ml. 

Cincinnati Gear “Cutting Mch. Co., 
Cincinnati. 

Gould _& Eberhardt, Newark, N. J. 

pete Catucci Mfg. Co., Newark, 


N 
Newark Gear Cutting 


Machine Co., 
Newark, N. J 


GEAR CUTTING MACHINES, 
HELICAL AND SPUR (SHAPER 
OR PLANER TYPE) 


poravs Gear Shaper Co., Springfield, 


GEAR CUTTING MACHINES, 
SPIRAL PINION ROUGHER 


Gleason Works, Rochester, N. Y. 


GEAR CUTTING MACHINES 
SPIRAL BEVE 


Gleason Works, anueda Namek. 

GEAR CUTTING MACHINES, 
SPUR (ROTARY CUTTER) 

Brown & Sharpe Mfg. Co., Providence, 


Cincinnati Gear _Cutting Mch. Co., 
Cincinnati. 

Gould & D itterhardty Newark, N. J. 

Newark Gear Cutting Machine Co., 
Newark, N. J. 

ae Machine Works, Waltham, 


Mas 
Whiton Machine Co., D. E., New Lon- 
don, Conn. 
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The Multiple Tooling 


Possibilities of the 
“Stub” are Practically 


Unlimited 


Provision is made for mounting an air 
cylinder and draw bar for chuck—in such 
work as can be held in an air chuck— 
these attachments are supplied to meet 
individual requirements. The front tool 
slide has stop screws underneath for tool 
adjustment and the slide is of sufficient 
width so that several tools can be clamped 
on at one setting. The rear tool is sup- 
plied as standard equipment; it has 4” in 
and out travel and ample adjustment 
sideways. 


The overhanging arm, 314” in diameter, 
is so arranged that tools can be clamped 
on for doing several operations; such as 
facing and boring, center drilling, etc. 


The Sundstrand Stub Lathe is ideally suited for turn- 


ing automobile steering knuckles. 


The lay-out shown 
above represents the tooling designed for this part. 
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Adjustment can easily be made by means 
of a rack and pinion. A rack is cut on 
the overhanging arm. 


These features add greatly to the produc- 
tivity and range of the Stub Lathe—a re- 
markable tool for the manufacture of 
such work as pistons, wheel hubs, gear 
blanks, ball joints, steering knuckles, etc. 
Send for the circular. 


ROCKFORD TOOL CO. 


ROCKFORD, ILL., U.S. A. 


DOMESTIC AGENTS: 


Manning, Maxwell & Moore, Inc., Boston, 
Mass. ; 


Homer, Strong & Co., Inc., Buffalo, N. Y¥.; Manning, 
Maxwell & Moore, Inc., Chicago, Ill.; Manning, Maxwell & 
Moore, Ina, Cincinnati, Ohio; Co-Operative Machinery Co., 
Cleveland, Ohio; Mid-West Machine Tool & Supply Co., Daven- 
port, Iowa; M. D. Larkin Supply ©o., Dayton, Ghio; Cadillac 
Machinery Co., Detroit, Mich.; McMullen Machinery Co., Grand 
Rapids, Mich.. Mid-West Machinery Co., Kansas City, Mo.; Her- 
berts Machinery & Supply Co., Los Angeles, Cal.; Western Iron 
Stores Co., Milwaukee, Wis.; F. E. Satterlee Co., Minneapolis, 
Minn.; Fairbanks Co., New Orleans, La.; Manning, Maxwell & 
Moore, Inc., New York City; Manning, Maxwell & Moore, Ine., 
Philadelphia, Pa.; Manning, Maxwell & Moore, Inc., Pittsburgh, 
Pa.. Homer, Strong & Co., Inc., Rochester, N. Y.; Herberts Ma- 
chinery & Supply Co., San Francisco, Cal.; American Hardware 
& Steel Products Co., Seattle, Wash.; Manning, 
Moore, Inc., Seattle, Wash.; West Coast Mchy. Co., 
Ave., S., Seattle, Wash.. Manning, 

Syracuse, N. 


Maxwell & 
1006 First 
Maxwell & Moore, Ine., 


CANADIAN AGENTS: Rudel-Belnap Machinery Co., Ltd., Mon- 
treal, Que.; Albert Herbert, Ltd., Toronto, Ont.; Jones & Ship- 
man, Ltd., Toronto, Ont.; Sales Limited, Vancouver, B. C.; 
Charles A. Strelinger Co., Ltd., Windsor, Ont.: General Supply 
Co. of Canada, Ltd., Winnipeg, Man. 


FOREIGN AGENTS: Casamitjana Hermanos, Barcelona, Spain; 
Roku-Roku-Shoten, Tokyo, Japan; A, A. Jones & Shipman, Ltd., 
Leicester, England; R. S. Stokvis & Fils, Paris, France; M. Mett 
Engineering Co. (Petrograd, Russia), 1 Madison Ave., New 
York City; R. S. Stokvis & Zonen, Ltd., Rotterdam, Holland; 
Anness & Sessums, Sena, Mexico, D. F.. Aktiebolaget Rylander 
& Asplund, Stockholm, Sweden. (For China, Siberia and P. I.) ; 
Marx & Traube, Mainzedlandstrasse Nr. 51, Frankfurt, Germany; 
Swiss Machinery Import Co., Zurich. 
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GEAR CUTTING MACHINES. 


WORMS AND WORM WHEELS 
(HOB) 
Adams Co, Dubuaue, Towa. 
Barber-Colman (Co., Rockford, Ml, 
Cincinnati Gear Cutting Mch, Co., 
Cincinnati. 
Gould & Eberhardt, Newark, N._ J. 
Meisselbach-Catucci. Mfg. Co., Newark, 


N. J. 
Newark Gear Cor 


Cutting Machine 
Newark, N. J. 


MACHINES 
INS 


GEAR HARDENING 
Gleason Works, Rochester, 


GEARS, CUT 


Adams Co., Dubuque, Iowa. 
Albaugh-Dover Co.,. 2100 Marshall 
Blvd., Chicago. 
Alling-Lander Co., Inc., Sodus, N. ae 
Atlantic Elevator Co., Inc., Philadel- 

Bethlehem, Pa. 


phia. 
Paleviern Steel Co., [ 

Miler Machine Works, 1231 Spring 
Garden St., Philadelphia. 

Boston Gear Works, Norfolk Downs, 
Mass 

Brown (Co., A. & F., 79 Barclay St., 

Brown & Sharpe Mfg. Co., Providence, 


New York. 

Caldwell & Son Co., H, W., 17th St. 
and Western Ave., Chicago. 

Christiana Mch, Co., Christiana, Pa. 

Cincinnati Gear Co., Cincinnati. 

Wormecticile Gears, Inc., Waterbury, 

Guliman Wheel Co., 1339 Altgeld St., 
Chicago. 

Davis, Rodney, Philadelphia. 

Diefendorf Gear Corp., Syracuse, Nes 

Earle Gear & Mch. Co., 4707 Stenton 
Ave., Philadelphia. 

Fawcus Mch, Co., Pittsburgh. ; 

BSNOWe Gear Shaper Co., Springfield, 
Vt. 

Foote Bros. Gear & Machine Co., 232 
North Curtis St., Chicago. 

Ganschow Co., Wm., Washington Blyd. 
and Morgan St., Chicago. 

General Electric Co., Schenectady, Bok BY 

Gleason Works, Rochester, N. 

Grant Gear Works, Inc., ioetan ? 

Harrington, Son & Co., Inc., Edwin, 


Philadelphia. z 
Co., Philadelphia. 


Hindley Gear 
Horsburgh & Scott Co., Cleveland, 
Co. SDS TOR, LL20) “West 


James Mfg. : 
Monroe St., Chicago. 

Jones Foundry & Mch. Co,, W. A., 
4409 W. Roosevelt Rd., Chicago. 
Link-Belt Company, Chicago. Li 
Meachem Gear Corp., Syracuse, N. Y. 
Meisel Press Mfg. Co., 948 Dorchester 

Ave., Boston 25, Mass. f 
poecalback Cavity Mfg. Co., Newark, 
Newark Gear Cutting Machine Co., 

Newark, N. J. 
Niles-Bement-Pond Co., 

New York. 

Nuttall Co., R. D., Pittsburgh, Pa. 
Perkins Appliance Co., Springfield, 

Mass. 

Philadelphia Gear Works, Philadelphia. 
Pittsburgh Gear’ & Mech. Co., 2700 

Smallman St., 
Simonds Mfg. Co., Pittsburgh. 

Stahl Gear & Mch. Co., Cleveland, 

Toledo Mch. & Tool Co., Toledo, O 

Westinghouse Elec. & Mfg. Co., Hast 
Pittsburgh, Pa. 


111 Broadway, 


Pittsburgh. 


GEARS, DOUBLE HELICAL, CUT 


Bethlehem Steel. Co., Bethlehem, Pa. 

Connecticut Gears, Ine., Waterbury, 
Conn. r 

Earle Gear & Meh. Co.. 4707 Stenton 
Ave., Philadelphia. 

Faweus Machine Co., Pittsburgh. 

Harrington, Son & Co., Inc., Edwin, 
Philadelphia. 

Horsburgh & Scott Co., Cleveland, 

Meachem Gear Corp., Syracuse, ING A 

Newark Seer Cutting Machine Co, 
Newark, } al - 

Pittsburgh Gear & Mch. Co.. 2700 
Smallman St., Pittsburgh. 


GEARS, FABRIC AND FIBRE 


eee Gear Works, Norfolk Downs, 
Ma 

@uicsae Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 

Continental Fibre Co., Newark, _Del. 

Diefendorf Gear Corp., Syracuse, N. Y. 


Formica Insulation Co., Cincinnati. 

Ganschow Co., Wm., Washington Blvd. 
and Morgan St., ‘Chicago. 

General Electric Co., Schenectady, N. Y. 

Grant Gear Works, Inc., Boston. 

Harrington, Son & Co., Inc., Edwin, 
Philadelphia. 

James Mfg. Co., D.- O., 1120 West 
Monroe St., Chicago. 

Meachem Gear Corp., Syracuse, N. Y. 

Meisel Press Mfg. Co., 948 Dorchester 

_ Ave., Boston 25, Mass. 

Simonds Mfg. Co., Pittsburgh. 


Stahl Gear & Machine Co., Cleveland. 
GEARS, FORGED 


Nuttall Co., R. D., Pittsburgh. 


GEARS, MOLDED 


Brown Co., A. & F., 79 Barclay St., 

_ New_York. 

Caldwell _& Son Co., H. W., 17th St. 

and Western Ave., Chicago. 

Christiana _Mch. Co., Christiana, Pa. 

poe srae Die-Casting Corp., Syracuse, 

ee Fdry. & Mch. Co., W. A., 4406 
West Roosevelt Road, Chicago, 

Link-Belt Company, Chicago 

Philadelphia Gear Works, Philadelphia. 

Pittsburgh Gear & Mch. Co., 2700 
Smallman St., Pittsburgh. 

Simonds Mfg. (o., Pittsburgh. 

Stahl Gear & Machine Co.. Cleveland, 


GEARS, NON-METALLIC GLUE HEATERS 
Albaugh-Dover Co., 2100 Marshall Divine Bros, Co., Utica, N. Y. 
Blvd., Chicago. General Electric Go., Schenectady, N. Y. 
Boston Gear Works, Norfolk Downs, Globe Mch. & Stamping Co., Cleve- 
Mass. land, ©: 
( chicago. Rawpioe Mfg. Co., 1309 Els- 
on Ave., Chicago. 
Harle Gear & Mch. Co., 4707 Stenton GRADUATING MACHINES 
Ave., Philadelphia. : Femer Co., Roy Y., Washington, D. C. 
Foote Bros. Gear & Machine Co.. 232 Noble & Westbrook Mfg. Co., Hart. 
North Curtis St., Chicago. ford, Conn. 
Forme ee. nypate no OO Moen & 
yanschow Co. m. ashington v 
FE and (Morgan St, : Cascades GREASE 
xrant Gear orks, Ine., Boston. _ Sun Oil Company, Philadelphia. 
Harrington, Son & Co., Ine, Edwin, Texas Gormpeny, 21h Battery Place, 
Philadelphia. New York. 
Horsburgh & Scott Co., Cleveland. 
James Mfg. Co., D. By) 2.0) “West 
Monroe St., Chicago. GREASE CUPS 
aide! es, Mig. Co. 9 948 Dorchester Bowen Products Corp., Auburn, N. Y. 
Ave., Boston ass. Ae ; : 
Newark Gear Cutting “Machine Co., Dee ie apart) Cnlekae: 
Newark, N. J. 
Nuttall Co., R. D., Pittsburgh. GRINDING MACHINES, 
Philadelphia Gear Works, Cae ard ABRASIVE BELT 
ittsburg ear & ch. y 9 > 
5 Suan = Piveshargn, i Conte ee ae Go... Inc?) 1 2a 
Simonds Mfg. ‘o., Pittsburgh. ser . 4 
Westinghouse Elec. & Mfg. Co., Hast Protuel. Machine Co., Greenfield, 
Pittsburgh, Pa. a 
GEARS, RAWHIDE GRINDING MACHINES, BENCH 
Atheugh-Dover Co., 2100 Marshall Athol eee & Foundry Co., Atho} 
v icage. Dene niee : . 7 
Brgy oc, ak B, 70 Barclay St, Bridgeposs Safety, Emery Wheel Co. 
ew. Yor ae 3 ’ 5 
Chicago, Rawhide Mfg. Co., 1309 Els- ae Sharpe Mfg. Co., Providence, 
ton Ave nea Us Builders Iron Fdry,, Provid R 
Diefendorf Gear Corp., Syracuse, N. Y. y rovidence, R. I. 
Biante Gear & Moh. Go., 4707 Stenton Cina Hlectrical Tool Co., Cincin- 
Ave., iladelphia. Cleveland Armature Works, Cleveland 
Faweus. Machine Co., Pittsburgh. s, Cleveland. 
ane Bros, Gear & Machine Co., 232 Dismone Machine Co., Providence, 
North Curtis St., icago. : 
Ganschow Co., Wm., Washington Blvd., yo SE oo ct Ra St 
- and eas ete ogee kar Worcester, Mass a4 
trant Gear Works, Inc ston. : x a 88. 
Bape ; Son & Co, Inc., Edwin, ee A eee Co., Grand 
adelphia. 1 5 , 
Horsburgh & Scott Co., Cleveland. Foodel: ee Gees ase 
canes eee arte D. 0., 1120 West venswood Avyes., Chicago. 
onroe <4 nicago. : 1 : : ; 
Mangler G cast Comin Ayracise. oN: x. mei Co. of America, Big Rapids, 


Meisel Press Mfg, Co., 948 Dorchester 


Marathon Electric Mfg. Co., Wausau, 


ee fons 2D, Mass. 
Nuttall C : ., Littsburgh. " Marschke Mfg. Co., Indi lis, I 
Philadelphia Gear Works, Philadelphia. °y janapolis, Ind. 
Pittsburgh Gear & Meh. Coe 3700 Neil & Smith Electric Tool Co., Cin: 
Smallman -, Pittsburgh. Ransom_ Mfg. Co., Oshkosh, Wis 
Simonds Mfg. ., Pittsburgh. pA Bo Bigs 
Stahl Gear & Mch. Co., Cleveland. Het ete & Grinder Corp., Brigh- 
W jimartihe & Mornon Co., 1180 Monroe 
GEARS, WORM Ave., N. W., Grand Rapids, Mich. 
BS Oe Spe Co., 2100 Marshall 
Blvd., Chicago. ; EA Nee GRINDING MACHINES, CENTER 
Alling-Lander (o., Inc., Sodus, 6 Cinci ti El + 
Alantic” Hlevator’ Co.,” Inc., “Philadel- Diamond Meh. Oo..s Brovitereene 
phia. 2 2 eae 
Eee Machine Tool Co., Springfield, bee te ae Electrica? oC a 
Mass. 3 . A Stroud, Arva, 233 Broadway, N. Y. 
Boon Gear Works, Norfolk Downs, [United States Electrical Tool Go., 6th 
Brown ee Sharpe Mfg. Co., Providence, Ave. and Mt. Hope St.. Cincinnati. 
R. : 
Brown "Gp. A. & F., 79 Barclay St.. GRINDING MACHINES, 
New York. é Cncaiee CENTERLESS 
Cincinnati Gear Co., Cincinnati, c 
Cleveland Worm & Gear Co.,. Cleve- Ball ei Roller Bearing Co., Danbury, 
land. On 
Clonnecticut Gears, Inc., Waterbury, Deo a Dt ee St. An- 
Conn. ( ‘ 


Reeves Pulley Co., Columbus, Indiana. 


Diefendorf Gear Corp., Syracuse, N. Y. 


Farle Cony Ny fae Co., 4707 Stenton : 

Ave., niladelphia. GRINDING MACHINES, CH 
oe satiees Roe anew. aS OR DIE hie 
Foote Bros. Gear & Machine Co., 232 ‘ ; 5 . 

i North Curtis St., Chicago. mee Geourie Tool Co., New Haven, 
ranschow Co m, ashington Bly 

Ail Wieiacein ie. (UME, eke Grinder Mfg. Co., 
Bae ee & Go., Ine., Edwin, D 

iladelphia 
Hindley Gear Co., Philadelphia. GRINDING MACHINES, 
Horsburgh & Scott, Co., CR ene CHUCKING 
LOA nae Srectanen 1120 West Bee ae Grinder Co., Spring- 
Link-Belt Company, Chicago. eae 5 
Meachem Gear Corp., Syracuse, N. Y. 

Meisel Press Mfg. Co., 948 Dorchester GRINDING MACHINES, CUTTER 
Ave., Boston 25, Mass Brid t Safety 5 ey 
Newark oe Cutting Atachine Co., PREG Blieccet, ae Wheel Co., 
Nuttall Clo. . BR. D., Pittsburgh. Brown & Sharpe Mfg. Co., Providence, 
te Appliance Co., Springfield, Cinsinbati Gear Cutting Mch. Co. 
Mass + | 

: Sane magne ) Cincinnati. 
te eS oa es ran Cincinnati Milling Machine Co., Oak- 

Smaliman St., Pittsburgh. ley, Cincinnati, : 

Simonds Mfg. Co., Pittsburgh coe ee Re pe Ea qner 
St: r & Meh. Go. Visca i ica, . 42nd St., New York. 
Stahl Gear & Mch. Co., Cleveland Gallmeyer & Livingston Gale miGiant 
GEAR TESTING MACHINERY (Gace ella chine: -C : ' 
Ei oO. Ss a 
Adams ae Dubuaue, Towa. ; rick Sts., New Yo ri ae a: 
Ferner Roy Y., Washington, D. C. Gould _& Eberhardt, Newark, N. J. 
Gisholt Mhatine Co., 9 South Bald- Greenfield Tap & Die Corp., Green- 
win St., Madison, Wis. field, Mass, 
Gleason Works, Rochester, N. Y. Ingersoll Milling Machine Co.. Rock- 
Manufagturers (€ ‘onsulting: Engineers, Tl. 

Syracuse, N. Y. TeBlond Machine ‘Tool Comma K:: 
Morse Twist Drill & Mch. Co., New Cincinnati. 

Bedford, Mass. Money Co. of America, Big Rapids, 

ch 
GENERATORS, ACETYLENE ego orl, Ma 2 
Air Reduction Sales Co., 342 Madison ~ bee A Cute ees 

Ave., New Yor Newark, N. J. 

Dayis-Bournonville © o. (Air Reduction Dye Gain a Baoan 

Gales Co.), 342 Madison Ave., New Pratt & Whitney Co., Hartford, Oyen 

: Presa aera Grinder Mfg. Co. 
adelphia 
GENERATORS, ELECTRIC Tae ~ en Co. Pe Pee Conn. 
General Electric Co., Schenectady, N. Y. se RN tS mill Co,, Athol, Mass. 
Reliance Electric & Eng. Co.. 1056 Universal Grinding Meh. Co., Fitch- 

Ivanhoe Road, Cleveland burg, Mass. 

W. oer Machine Works, Waltham, 
GENERATORS, GAS Wilmerth & Morman Co., 1180 Monroe 
American Gas Furnace Co., Elizabeth, Ave., N. W., Grand Rapids, Mich. 

ne (8 Woods Engineering Co., Alliance, O. 
GIBS AND _ KEYS FOR GRINDING MACHINES 

CONNECTING RODS CYLINDER 4 
Moltrup Steel Products Co., Beaver Heald Machine Co., 16 New Bond St., 

Falls, Pa. Worcester, Mass. 
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GRINDING MACHINES, 


CYLINDRICAL, PLAIN 
sage te & Sharpe Mfg. Co., Providence, 
Consolidated Mch. Tool Corp. of Amer- 
ica. sl” 42nd St., New York. 
Fitchburg Grinding Mch. Co., Fitch- 
burg, Mass. 
Greenfield Tap & Die Corp., Green- 
.s nen Cece 5 
andis Too ore y br hese sgh Pp 
eke sana Co. rt . 
orse Twis Till & ch. Co., N 
Bedford, Mass. i 
Norton Co., Worcester, Mass. 


Pratt & Whitney Co., Hartford, Conn. 

Precision & Thread Grinder Mfg. Co., 
Philadelphia. 

Universal Grinding Mch. Co., Fitch- 
burg, Mass. 


GRINDING MACHINES, 
CYLINDRICAL, UNIVERSAL 


PreNEre Sharpe Mfg. Co., Providence, 


Consolidated Mch. Tool Corp, of Amer- 


ica, 17 BE. 42nd -St., New York, 
Fitchburg Grinding Mch. Co., Fitch- 
rT burg, Mass. 
andis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie Pa 
Pratt & Whitney Co., Hartford, Conn. 
Thompson Grinder Co., Springfi ield, oO. 
Universal Grinding Mch. Co., Fitch- 
burg, Mass. 
Wilmarth & Morman Co., 1180 Monroe 
Ave., N. W., Grand Rapids, Mich. 
Woods Engineering Co., ‘AliancomG 


GRINDING MACHINES, DIE 
SINKERS’ PORTABLE 


Keller Mechanical Engineering Corp., 
74 Washington St., Brooklyn, N. Y. 


-GRINDING MACHINES, DISC 


Badger Tool Co., Beloit, Wis. 

Besly Co., Charles H., 120-B North 
Clinton St., Chicago. 

Bridgeport Safety Emery Wheel Co., 
Inc., Bridgeport, Conn. 


Dranond Machine Co., Providence, 


Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 

Gardner Machine Co., 414 E. Gardner 
St., Beloit, Wis. 

Rowbottom Machine Co., Waterbury, 
Jonn 


GRINDING MACHINES, DRILL 
Bridgeport Safety Emery Wheel Co., 


Ine., Bridgeport, Conn. 

Cleveland Stone Co., Cleveland. 

Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 

Heald Machine Co., 16 New Bond St., 
Worcester, Mass. 

te Salle Tool, ae aa fea Til. 
orse Twi ri Ich. Ogee es: 
Bedford, Mass. ag ha 

Oliver Instrument Co,, Adrian, Mich, 


Precision & Thread Grinder Mfg. Co., 


Philadelphia, 
Sellers & Co., Inec., Wm , Philadelphia. 
Wilmarth & Morman Co., 1180 Monroe 
Grand Rapids, Mich, 


Ave., N. W., 


GRINDING MACHINES, 
FLOOR-STAND TYPE 


Blount Co., J. G., Everett, Mass. 


Bridgeport Safety Emery Wheel Co., 
Inc., Bridgeport, Conn. 

Cleveland Armature Works, Cleveland. 

Cleveland Stone Co., Cleveland. 

Dillon Electric Co., Canton, O. 

Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 

Louisville Electric Mfg. Co.. Ine. 
Louisville, Ky. 


Macey Co. oF America, Big Rapids, 

Mich 

Marschke Mfg, Co., ade Ind. 

Ransom Mfg. Co., Oshk Wis. 

Sterling Grinding Wheel rine Tiftin, O. 

United States Electrical Tool Co., 6th 
Ave. and Mt. Hope St., Cincinnati, 


GRINDING MACHINES, GAGE 


Ferner Co., Roy Y., Washington, D. C. 

Precision & Thread Grinder Mfg, Co.3 
Philadelphia. 

ee ee) Engineering Co., Spring- 
eid, B 


GRINDING MACHINE, HOB 
Barber-Colman Co., Rockford, Ill. 
Precision & Thread Grinder Mfg. Co., 


Philadelphia. 
Union Twist Drill Co., Athol, Mass. 


GRINDING MACHINES, INTERNAL 
Bridgeport Safety Emery Wheel Co., 
Inc., Bridgeport, Conn. ‘ 
Bryant Chucking Grinder Co., Spring- 

e 
Cincinnati “Electrical Tool Co., Cin- 
einnati. 
Consolidated Mch. Tool Corp. of Amer- 
ica, 17 BH. 42nd St., New York, — 
Garvin Machine Co., Spring and Va- 
rick Sts., New York. 

Giddings & Lewis Mch. Tool Co., Fond 
du Lae, Wis. ; 

Greenfield Tap & Die Corp., Green- 
field, Mass. - v 

Heald. Machine Co., 16 New Bond 
St., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Modern Tool Co., Erie, Pa. be 

Neil & Smith Electric Tool Co., Cin- 


cinnati. 

Precision & Thread Grinder Mfg. Co., 
Philadelphia, , 
Rivett Lathe & Grinder Corp., Brigh- 

ton, Boston. 
Taylor & Fenn Co., Hartford, Conn. 
Van Norman Mch. Tool Co., Spring- 
field, Mass. 
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Would This Interest You—? 


An increase of 100 to 300 per cent more Dae ots than any present 
screw type broaching machine can turn out? 
The J. N. Lapointe Co. New Hydraulic Broaching Machine 


does this—and with an efficiency of 983% as compared with only 
50% on regular type machines. 


Broaches 175 pieces per hour, 
using a 48” broach; cutting speed adjustable from zero to 25 feet 
per minute; return "speed of 25 feet per minute at any cutting speed. 


Sliding shoes, attached to pulling head, are only wearing parts. With 
constant use they are adjusted once a year—replaced at small cost. 


’) Detailed information on request. 


UNNNAANAUUAUUTUUUUUQQAQQQQNQUNEEETOOUUOUUOOOOONAOUUEEEETTUUL 


\ os J. N.LAPOINTE CO. 
CONN, 


THE J. N. LAPOINTE COMPANY 
NEW LONDON, CONN. 


tDarenteD NOISELESS 
ROTARY AIR and GAS PUMPS 


made in many sizes and operate smoothly, noiselessly and without fluctuation. 
Some of the representative concerns who use them— 


pte: oon ippreveniens Co. iter ales peo “ 
W. W = ublic Service as Co. ranklin otor Co. 
Bevel- orm heels Spiral Pelee et Sen) oo = “fe s meee Thermos Bottle Co. 
” ” assachusetts ohair us O., ussia Cemen oO. 
to 8 to 8 or Lowell, Mass. Phoenix Cheese Co. 
° Bussches Sage Apstrument Co. British American Tobacco~ Co. 
Spur— Worms and Helical G._G. Conn, ch A | American Tebacco Co. 
allenkr Eos orks arters 
to yb Ase Racks to 12/? Lehn & Fink, Inc. Splitdorf Electric Co. 


Operating ae furnaces; oil heating outfits for homes, factories, green- 

M d e t ° l . d houses; testing gas mains ara AM ahd a: oe oes ene lets ons 
n material require pressure; reviving exhaust gas wells by sucking; ng 

aoe hel Bre ft y q ‘i containers; gasoline service pumps. wrapping machines; blowing bal- 

loons; singeing cloth; sand blast ‘machines; 

vacuum cleaning; agitating liquids. 


e e Write us about your problem—preferably ed “Take 
Perkins Appliance Company ee Ue there 
Springfield, Mass. > Own 
LEIMAN BROS. i) Wear” 


60 Lispenard Street 
NEW YORK 


Compact—Sensitive—Accurate—Durable 


The “ATLAS JUNIOR” INDICATOR 


35 
Reads over a range of 0.055”—at a glanee. Dial Years 
may be set at zero after adjusting to work. Con- Maki 
tact point can be locked in position for inspecting. aking 
Keep it in your pocket and use it anywhere. De- Good 
tails? Machinery 
Used 
Sold All 
Sorin Over 
Direct The 


WALLACE BROS. \2#3,/ || Woil 


160 N. Wells St. CHICAGO, ILL. 
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Wilmarth & Morman Co., 1180 Monroe 
Ave., . W., Grand Rapids, Mich. 
Woods Engineering Co., Alliance, OG. 


GRINDING MACHINES, KNIFE 

Bridgeport Safety Emery Wheel 
ne., Bridgeport, Conn. 

Diamond Mch. Co., Providence, R._ I. 

Arent Co. of America, Big Rapids, 
ic 


GRINDING MACHINES, 
MULTIPLE SPINDLE 


Co., 


Bryant Chucking Grinder Co., Spring- 
field, t. 
GRINDING MACHINES, PATTERN- 


MAKERS’ DISC 


Gardner Machine Co., 414 E, Gardner 
St., Beloit, Wis. 


GRINDING MACHINES. 
PIPE THREADING DIE 

Bignall & Keeler Machine Works, Ed- 
wardsville, Ill. 

Landis Mch. Co., Inc., Waynesboro, Pa. 


National Machinery Co., Tiffin, 
Precision & Thread Grinder Mfg. Co., 


Philadelphia. 


GRINDING MACHINES, PISTON 
RING 


Badger Tool Co., Beloit, Wis. 
Heald Machine C©o., 16 New Bond 
St., Worcester, Mass. 


Machinery Co. of America, Big Rapids, 
Mich, 
Pedrick Tool & 


Mch. Co., 3639 No. 
Lawrence St., Philadelphia. 
Persons-Arter Mch. Co., Worcester, 
Mass, 
Walker Co., Inc., O. S., Worcester. 


Mass. 


GRINDING MACHINES, PNEU- 
MATIC 

Independent Pneumatic Tool Co., 
W. Jackson Blvd., Chicago. 

11 Broadway, 


600 


Ingersoll-Rand Co., New 


York, 


GRINDING MACHINES. 
PORTABLE ELECTRIC 


GiB 


Chicago Pneumatic Tool Co., 
44th St.. New York. pie. 
Cincinnati Electrical Tool Cos, Cincin- 
nati. 
Dillon Electric Co.. Canton, O. K 
Forbes & Myers, 178 Union St., Wor- 
cester, Mass. ‘ 

Haskins Co., R. G., 516 W. Monroe 
St., Chicago. ct 
Neil & Smith Elec, Tool Co., Cin- 

cinnati. 

Precision & Thread Grinder Mfg. Co., 
Philadelphia. een 
Stow Mfg. Co., Binghamton, N.Y... 
Strand & Co., N. A., 5001 N. Lin- 


coln St., Chicago, 
Stroud, Arva, 233 Broadway, N. Y. 
United States Electrical Tool Co., 6th 
Ave. and Mt. Hope St, Cincinnati. 
Van Dorn Electrical Tool Co., Cleveland, 
Wisconsin Elec. Co., Racine, Wis. 


GRINDING MACHINES, RADIAL 
BALL RACE, ETC. 


Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. A 
Van Norman Mch. Tool Co., Spring- 

field, Mass. 


GRINDING MACHINES. 
RING WHEEL 

Badger Tool Co., Beloit, Wis. 

Gardner Machine Co., 414 E. Gardner 
St., Beloit, Wis. 

Graham Mfg. Co., Providence, R. I. 

Machinery Co. of "America, Big Rapids, 
Mich. 


GRINDING MACHINES, 
ROTARY SURFACE 


Boston Scale & Mch. Co., Roxbury, 
ass. 

Heald Machine Co., 16 New Bond St., 
Worcester, Mass. 

Persons-Arter Mch. Co., Worcester, 
Mass. 

GRINDING MACHINES, SURFACE 

Abrasive Mch, Tool Co., East © Provi- 
dence, R. I. 

Blanchard. Mch. Co., 64 State St., 
Cambridge, Mass 

Bridgeport Safety Emery Wheel Co., 
Inc., Bridgeport, Conn. 


Brown & Sharpe Mfg. Co., Providence, 
Consolidated Mch, Tool Corp. of Amer- 


ica, 17_E. 42nd St., New York, 
Diamond Mch. Co., Providence, R. I. 
Gallmeyer & Livingston Co., Grand 


Rapids, Mich. 
Garyin Machine Co., 

rick Sts, New York. 
Heald Machine Co., 16 New Bond St., 

Worcester, Mass. 
La Salle Tool Co., La Salle, Ill. 
Machinery Co, of America, Big Rapids, 


Spring and Va- 


Mich. 
Newton Machine Tool Works, Ince., 
_ Philadelphia, 
Noble & Westbrook Mfg. Co., Hartford, 
N See, Co., W t M 
orton orcester ass. 
Pratt & Whitney Co., Hartford, Conn. 
Reed-Prentice Co., Worcester Mass. 
cap he Machine Co., Waterbury, 
onn, 
Universal Grinding Mch, Co., Fitch- 
burg, Mass. 
aS Co., Ine., O. S., Worcester, 
Wilmarth & Morman Co., 1180 Monroe 
Ave., N.. W., Grand Rapids, Mich. 
Wood ‘Engineering Co., Alliance, O. 


GRINDING MACHINES, SWING 

Cleveland Stone Co., Cleveland. 

Gallmeyer & Livingston Co., Grand 
Rapids, Mich 

Sterling Grinding Wheel Co., Tiffin, O, 


GRINDING MACHINES, TAP 

Ferner Co., aan Y., Washington, D. C. 

(allmeyer ivingston Co., Grand 
Rapids, Mich, 

Precision & Thread Grinder Mfg. Co., 
Philadelphia. 


GRINDING MACHINES, THREAD 


Precision & Thread Grinder Mfg. Co., 
Philadelphia. 


GRINDING MACHINES, 
TOOL AND CUTTER 


Armstrong Bros. Tool Co., 313 North 
Francisco Ave., Chicago. 

Baird Mache Co., Bridgeport. Conn. 

Barnes Co., F. & John, 231 -Ruby 
Sts tetera Til. 

Blount Co., J. G., Everett, Mass. 

Bridgeport Safety Emery Wheel Co., 
Inc., Bridgeport, Conn. 

Brown |& Sharpe Mfg. Co., Providence, 

Cincinnati Elec, Tool Co,, Cincinnati. 

Cincinnati Milling Machine Co., Oak- 
ley, Cincinnati. 

Consolidated Mch. Tool Corp. of Amer- 
ica, 17 E. 42nd St., New York. 


Diamond Mch. Co., 

Fafnir Bearing Co., New Britain, Ct. 

Gallmeyer & Livingston Co., Grand 
Rapids, Mich, ‘ 

Gisho]Jt Mch. Co., 9 So. Baldwin St., 
Madison, Wis. 


Providence, He Ne 


Greenfield Tap & Die Corp., Green- 
field, Mass. 

LeBlond Mch. Tool Co., KR.’ K., Cin- 
cinnati. 

tet Co. of America, Big Rapids, 
Mich, 

Marschke Mfg. Co., Indianapolis, Ind. 

Meisselbach-Catucei Mfg. Co., Newark, 
IN. . 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Meh. Co., New 
Bedford, Mass. 

Mummert-Dixon C'lo., Hanover, Pa. 

National Acme Co., Cleveland. , 

Norton Co., Worcester, Mass. 


Gesterlein Machine Go. ,, Cincinnati. 
Precision & Thread Grinder Mfg. Co., 

Philadelphia. 
Ransom Mfg. Co., Oshkosh, Wis. 
Co., 


Royersford Foundry & Mch. 54 


North 5th St., Philadelphia. 
Sellers & Co., Inc., Wm , Philadelphia, 
Universal Grinding Mch, (o., Fitch: 
burg, Mass. 
Vitrified Wheel Co., Westfield, Mass, 
Walker Co., Inc., O. S., Worcester, 
Mass. 
Wilmarth & Morman Co., _1180 Monroe 


Ave, N._W., Grand’ Rapids. Mich. 
Wisconsin Elec. Co., Racine, Wis. 
Woods Engineering Co., Alliance, O. 


GRINDING MACHINES. 


UNIVERSAL 
Gallmeyer & Livingston ©o., Grand 
G set wgh. & D C 
sreenfie ap & ie Corp., G - 
field, Mass, rie Wiad Yo 
Universal Grinding Mch. Co., Fitch- 
urg, Mass, 
W: Te & Morman Co,, 1180 Monroe 
Ave., N. W., Grand "Rapids, Mich. 
Woods Engineering Co., Alliance, O. 


GRINDING MACHINES. 
UNIVERSAL, LATHE AND 
PLANER TOOLS 


Gisholt Machine Go. South Bald- 
win at Madison, is, 
Sellers & Co., Inc., Wm., Philadelphia, 


GRINDING WHEELS 
Abrasive Co., Bridesburg, Philadelphia. 


Bridgeport afety Emery Wheel Co., 
Inc, Bridgeport, Conn. 
Carborundum Co., Niagara Falls, N. Y. 
Gleveland Stone Co., Gleveland. 
Detroit-Star Grinding Wheel Co.. De. 


troit, Mich. 
Norton C'o., Worcester, Mass. 
Precision & Thread Grinder Mfg. Co., 
Philadelphia. 
Sterling Grinding Wheel Co,, Tiffin, O, 
Vitrified Wheel Co., Westfield, Mass. 


GRINDING WHEEL TRUING 
HEADS 


Precision & Thread Grinder Mfg. Co., 
Philadelphia. 

GRINDSTONES 

Cleveland Stone Co., Cleveland. 


GUARDS FOR MACHINERY 
Chicago Perforating Co., 2445 West 


24th Place, Chicago. 
Die comes & Co.; Chas. J., Derby, 
Pavior Shanta Co., Rochester, N. Y. 
Wiesman Mfg. Co., Dayton,’ 0. 
GUN BORING MACHINES 
Springfield Machine Tool Co., 6381 


Southern Ave., Springfield, O. 


GUNS, GREASE AND OIL 


Royersford Foundry & Machine 
54 North Fifth St., 


HAMMERS, AIR 


Nazel Engineering & Machine Works, 
4043 North Fifth St., Philadelphia. 


HAMMERS, DROP 


Co., 
Philadelphia, 


Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engineering Co.. Cham- 
bersburg, Pa. 

Miner & Peck Mfg. Co., Derby, Conn. 


Niles-Bement-Pond Co., 111 Broadway, 


New ‘York. 
Toledo Mch. & Tool Co., Toledo, O 
Williams, White & Co., Moline. Til. 
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Northern Engineering Works. 


HAMMERS, HELVE 


High ot Saycy Co., Inc., Roches- 
ter, N. 


HAMMERS, MACHINISTS’ HAND 


Beaudry & Co., Inc., Boston. 
Goodell-Pratt Co., Greenfield 
Pannier Bros. Stamp Co., 


Mass. 
Pittsburgh. 


HAMMERS, PNEUMATIC 
Chicago Pneumatic Tool Co., 6 KE. 
44th St., New York. 
Independent Pneumatic Tool Co., 600 
. Jackson Blvd., Chicago, 
Ingersoll-Rand Company, 11 Broadway, 
New York. 


HAMMERS, POWER 


Beaudry & Co., Inc., Boston. 

Leaked & Son, Inc., C., Syracuse, 

High ‘Speed 3 Hammer Co., Inc., Roches- 
ter 

Little Giant Clo., 131 Rock St., Man- 
kato, Minn. 


Nazel Engineering & Machine Works, 
4043 North Fifth St.. Philadelphia. 

Ryerson & Son, Joseph T., 2258 est 
16th St., Chicago. 

West Tire Setter Co., Rochester, N. Y. 

Williams, White & Co., Moline, Ill. 


HAMMERS, RAWHIDE 


Chicago Rawhide Mfg. Co., 
ton Ave., Chicago. 


1309 Els- 


HAMMERS, SHELL NOSING 


Beaudry & Co., Inc., Boston. 
Nazel Engineering & Machine Works, 
4043 North Fifth St., Philadelphia. 


HAMMERS, STEAM 

Chambersburg Engineering Cham- 
bersburg, Pa. 

Niles-Bement-Pond Co., 111 Broadway, 


New York. 
Sellers & Co., Inc., Wm., Philadelphia. 


Co.. 


HANGERS, SHAFT 


American Pulley Co., Philadelphia, 

Brown Co., A. & F., 79 Barclay St., 
New York. 

Bree Sharpe Mfg. Co., Providence 

Cresson-Morris Co., Philadelphia. 

Fafnir Bearing Co., New Britain, Ct. 

Link-Belt Company, Chicago. 

New Departure Mfg .Co., Bristol. Conn, 

Royersford Fdry & Machine Co.. 54 


North 5th St., Philadelphia. 
Sellers & Co., Inc., Wm., Philadelphia. 
Skayef Ball Bearing Co., 165 Broad- 

way, New York. 

K F Industries, Inc., 165 Broadway, 

Now York. 

Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 


HARDNESS TESTING 
INSTRUMENTS 

Shore Instrument and Mfg. Co., 
Jamaica, N. Y. 


Inc., 


HEADING MACHINES, COLD 
Cook Co., Asa S., Hartford, Conn. 


HEATING AND VENTILATING 
APPARATUS 


Buffalo Forge Co., Buffalo, N.Y. 
General Electric Go., Schenectady, NY X- 


HEAT TREATMENT OF STEEL 


American Metal Treatment Co., Eliza- 
beth, N. 

Nuttall Go., R. D., Pittsburgh, Pa, 

Pittsburgh Gear & Mch, ‘o., 2700 
Smallman St., Pittsburgh, 

HOBBING MACHINES 

See Gear Cutting Machines. Helica) 
and Spur (Hob) and Gear Cutting 
Machines, Worm and Worm Wheel 
(Hob) . 

HOBS 


Barber-Colman Co., Rockford, Il, 
ao & Sharpe Mfg. Co., Providence, 
Diamond Chain 


& Mfg. Co., 
apolis, Ind. 


Gould & Eberhardt, Newark, N. J. 
Greenfield Tap & Die Corp., Green- 


field, ass. 
Meisselbach-Catuecci Mfg. Co., 


Newark Gear Cutting Mch. Co., 
ark, 
Precision & Thread Grinder Mfg. Co., 


Philadelphia. 
Union Twist Drill Co., Athol, Mass. 


HOISTING AND CONVEYING 
MACHINERY 


Wright Mfg. Co., 


Indian- 


Newark, 


New- 


Lisbon, O. 


HOISTS, AIR 
Chicago Pneumatic Tool Co., 6 E. 
44th St., New York. Ly 
Curtis Pneumatic Machinery Co., 1568 
Kienlen Ave., St. Louis, Mo. 
Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 
Independent Pneumatic Tool Co.. 600 
. Jackson Blvd., Chicago. 
Ingersoll-Rand Co., abil Broadway, 
New York. 
Detroit. 


HOISTS, CHAINS, ETC. 

Ford Chain Block me i mpeg at 

Harrington, Son Co., . Edwin, 
Philadelphia. 

Niles-Bement-Pond Co,, 111 Broadway, 
New York. 

Roeper Crane & Hoist Works, Read- 
ing, Pa. 


Wright Mfg. Co., Lisbon, O. 
ay Towne Mfg. Co., Stamford, 
onn, 


HOISTS, ELECTRIC 


Link-Belt Company, Chicago. 


Northern Engineering Wor s, Detroit. 


ages He rnischfeger Co., Milwau- 

ee, 

Roeper Crane & Hoist Works, Read- 
ing, Pa. 

chases Elevator Co., 24 So, Hoyne 

Chieago, i 

Yale’ “% Towne Mfg. Co., Stamford, 
Conn. 

HOISTS, PORTABEE 

Canton Fdry. & Mch. Co., Canton, O. 


Ingersoll-Rand Co., 11 Broadway, New 
York, 


HOSE AND HOSE COUPLINGS, 
PNEUMATIC TOOL 


eal oeith Pneumatic Tool Co., 
. Jackson Blvyd., Chicago. 


600 


HYDRAULIC MACHINERY AND 
TOOLS 

Bethlehem Steel Co., Bethlehem, Pa. 

Chambersburg Engineering Co., Cham- 
bersburg, Pa.. 

Cresson-Morris Co., Philadelphia. 
Elmes Engineering Works, Charies F., 
222 North Morgan St., Chicago. 
Ingersoll -Rand Co., 11 Broadway, New 


k. 
Niles-Bement-Pond Co, “s 111 Broadway, 
New York. 
Ryerson & Son, Joseph T., 2558 West 
16th St., Chicago. 
Southwark ‘Foundry & Machine Co., 


Philadelphia. 

Watson-Stillman Co., 192 Fulton St., 
New York. 

Williams, White & Co., Moline, Il. 


INDEX CENTERS 


See also Milling Machines, Horizontal, 
Universal. 

Abrasive Mch. Tool Co., East Provi- 
dence, R. IL. 

Knight Mchy. Co., W. B., St. Louis. 


INDICATORS, SPEED 
Brave & Sharpe Mfg. Co., 


Dietzgen Co., Eugene, 166 W. Monroe 


Providence, 


Chicago. 
Gowda Pratt Co., Greenfield, Mass. . 
Greene, Tweed Co., 109 Duane St., 
New York. 
Starrett Co., L. §., Athol, Mass. 


Veeder Mfg. Co., 39 
Hartford, Conn. 


Sargeant St., 
INDICATORS, TEST 
ores Sharpe Mfg. Co., Providence, 


Roy Y., Washington, D. C. 
Worcester, 
“Mass. 


L: 8. Athol 
, 160’ N. Wells St., Chi- 


Ferner Co., 

Norton Co., 

Starrett Co., 

Wallace Bros. 
cago. 


INTENSIFIERS, HYDRAULIC 


Elmes_ Eng’g Works, Chas. F., 222 
N. Morgan St., Chicago. ; 
Hydraulic oe Mfg. Co., Mt. Gilead, 


Ohio. 

Ni'es-Bement-Pond Co., 111 Broadway, 
New York. 

Sellers & Co., Inc., Wm., Philadelphia. 

Southwark Found dry & *Machine Co. Ov, 
Philadelphia. 

Watson-Stillman Co., 192 Fulton St., 
New York. 


JACKS, HYDRAULIC 


Watson-Stillman Co., 192 Fulton St., 
New York. 

JACKS, PLANER 

Armstrong Bros. Tool Co., 313 North 
Francisco Ave., Chicago. 

JIGS AND FIXTURES 

Amer can Tool & Mfg. Co., Urbana, 

0. 

Banner Die, Tool & Stamping Co., 
Columbus, O. 

es Tool & Mfg. Works, Arthur, 
Jr., Philadelphia. 

Budd-Banney Engineering Co., Colum- 
bus, 

Columbus Die, Tool & Mch. Co., Co- 
lumbus, O. 

Davenport Mfg. Co., Meadyille,, Pa. 


Gisholt Machine Co., 9 South Baldwin 
St., Madison, Wis. 

G2bes Mch. & Stamping Co., Cleve- 

Rock- 


land 2O Re = s 

Taotoil Milling Machine Co., 
ford, Ill. 

Logansport Mch. Co., 529 Market St., 
Logansport, Ind. 

Manufauturers’ Consulting Engineers, 
Syracuse, N. ‘ 

sg a Tool & Die Co.. Roselle, 

Moline Tool Co., Moline, Ml. 

eee Engineering ©o., Jamestown, 

Production Engineering Corp., Cana- 
stota, N. Y. 

Reliance Die & Stamping So., or No. 
LaSalle St., Chicago. 

Steel Products Engineering C'o., Spring- 


eld, 
Taylor-Shantz Co., 
Wade-American ‘Tool 
Mass. 


Rochester vg, 
Co., vali ham, 


KETTLES, SODA 
aah 7 Sharpe Mfg. Co., Providence, 


Gray & Prior Machine Co., Hartford, 


Conn, 
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Have You 
Investigated 


Our No. 5 

Lapping and 

Honing Machine 
has produced results every gas en- 
gine manufacturer will be inter- 
ested in. 


We would like to tell you about these 
results. 


MOLINE TOOL COMPANY 


MOLINE, ILL. 


Makers of the ‘‘HOLE HOG’? Line of Multiple Drillers and 
Cylinder Borers. 


PORTABLE MILLING MACHINE 
No Shop Complete Without One. Write Us. 


S H. B. UNDERWOOD CORPORATION 
PHILADELPHIA, PA. 


=OOm Soosxmmeze 
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CINCINNATI LATHES 


Supplied 16” to 30” sizes. Cone type or geared head; belt or 
motor drive; unlimited range of standard, odd or metric threads 
by shifting two levers; double plate apron; cabinet leg; twenty 
years specialization. Ask for catalog. Cable address, ‘‘Cintilathe.’’ 


THE CINCINNATI LATHE & TOOL CO. 


OAKLEY, CINCINNATI, OHIO, U. S. A. 


BUILDERS 


Grinding and Polishing Machinery and 
Patented “Pull” Countershaft. 


BUILDERS IRON FOUNDRY 


PROVIDENCE R. I., U.S.A. 


MACHINERY 
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| (innit é> Morman Co. 


For 23 Years Manufacturers of 
Grinding Machinery 


W. & M. 


Surface Grinders 
are made in several sizes. 
The No. 78 Full Auto- 
matic Wet Grinder is de- 
signed for the most accur- 
ate tool-room and _ pro- 
duction grinding. It is 
the heaviest machine of 
its type and capacity, and 
has many exclusive and 
patented features. 


The No. 3 Full Automatic 
Wet Grinder is very pow- 
erful and cannot be ex- 
celled for manufacturing 
purposes. 


The No. 2 Full Automatic J 
Grinder, illustrated, is de- 
signed for dry grinding, 
and is a splendid machine 
In every respect. 


The No. | Hand Feed 
Dry Grinder is a precision 
machine of smaller ca- 
pacity. 


W.& M. 


Universal Grinders 
are made in two sizes. 
The No. | machine illus- 
trated is undoubtedly the 
most efficient tool-room 
grinder on the market, 
combining range, rigidity 
and convenience of op- 
eration. 


The No. 0 Cutter, Ream- 
er and Drill Grinder is 
designed to meet the 
need of a machine of 
smaller range. 


New Yankee 
Drill Grinders — 


are made in styles and 
sizes for all shop require- 
ments. Style ““WPL,”’ il- 
lustrated, is one of the 
most popular and grinds 
twist drills from the small 
No. 52 up to 2!4”. New 
Yankee Drill Grinders are 
simple to operate and re- 
quire no preliminary ad- 
justment. 

All Surface Grinders and 
Drill Grinders are 
equipped with Wheel 

rueing Device. 


Sc 7 
i No. 78 Surface Grinder 


No. 2 Surface Grinder 


i Style WPL New Yankee 
Drill Grinder 
Send for Complete Catalogue. 


| Wilmarth é? Morman Co. 


Master Grinder Makers 
1180 Monroe Ave., N. W., Grand Rapids, Mich. 


KEYSEATERS 

Baker Bros, Toledo, O. 

Consolidated’ Mch. Tool Corp. of Amer- 
ica, 17 42nd St., New York. 


Lapointe Machine Tool. Go., Hudson, 


ass. 

Mitts & rpee 843 Water St., Sag- 
inaw, 

ea Mfg. Co., Muskegon Heights, 
ic 

Newton Machine Tool Works, Inc., 
Philadelphia. 


Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Ryerson & Son, Joseph T., 2258 West 
16th St., Chicago. 


KEYSEATERS, PORTABLE 


OF aa Smith Co., East eke te? oO. 
*Burr & Son, J. T., Brooklyn, N. Y. 


KEYS, MACHINE 


ay Be Products Co., Beaver 
alls, : 
bia Mfg. Co., Muskegon Heights, 
h. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Whitney Mfg. Co., Hartford, Conn. 
Williams & Co., J. _H., 61 Richards 


St., Brooklyn, N. Y. 
KNIVES, MACHINE 


Atkins & Clo.,' Inc, E. C., Indian- 
apolis, Ind. 

Coes Wrench ©o., Worcester, Mass. 

KNURL HOLDERS 

Graham Mfg. Co., Providence, 1, 


Pratt & Whitney Co., ena “Conn. 


KNURLING TOOLS 
Armstrong Bros. Tool Co., 
Francisco Ave., 
Goodell-Pratt. Co., 
Pratt & Whitney yes 
Williams & Co., J. S 
St., Brooklyn, N. Y. 


LAMP GUARDS, ETC. 
McCrosky Tool Corp., 


813 North 


Meadville, Pa. 


LAMPS, ELECTRIC 
General Electric Co., Schenectady, N. ¥. 


LAPPING MACHINES, POWER 
Pelee Iron Foundry, Providence, 


Moline Tool Co., Moline, Iil. 
Niles-Bement-Pond Co., 11, Broadway, 
New York. 


LATHE ATTACHMENTS 

American Tool Nd Co., Cincinnati. 

Barnes Co., W. & John, 231 Ruby 
St., Goa teae “nf 

Barnes Drill Co., on 814 Chestnut 
St., Rockford, Tl. 

Bradford Mch. Tool “Co., Cincinnati. 

Garroll & Jamieson Machine Tool Co., 
Batavia, Ohio. 


Champion Tool Works, 4955 Spring 
Grove Ave., Cincinnati, 

Cisco Machine Tool Co., Cincinnati. 

Diamond Machine Co., Providence, 
Ree : 

Fitchburg Machine Works, Fitchburg. 
Mass. 

Flather & Co., Inc., Nashua, N. _H. 


Garvin Machine Co., Spring and Va- 
rick Sts., New York. 
Greaves-Klusmar Tool Co., 
Hendey Mch. Co., Torrington, 
ego Mch, Tool Co., R. K., 

cinna’ 
Lodge i Shipley Machine Tool Co., 
Cincinnati. 


Cincinnati. 
Conn. 
Cin- 


Monarch Machine Tool Co., 209 Oak 
St., Sidney, 
Mueller Mch. Tool Co., Cincinnati. 


Niles- See eae Co., 111 Broadway, 
New 

Pratt & Whitney C'o., Hartford, Conn. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 

Rockford Tool Co., Rockford, Il, 

Springfield Machine Tool Co., 631 
Southern Ave., Springfield, O. 

Stark Tool Co., ‘Waltham, Mass. 

Vandyck- Churchill Co., 149 Broadway, 
New York. 


LATHE DOGS 


Armstrong Bros. 
Francisco ere 

Ready Tool Co., Bridge 

Western Tool & Mfg. 


Ohio 
Williams & Co., J. 
St., Brooklyn, N. 


LATHE DOGS, SAFETY 

Armstrong Bros. Tool Co., 
Francisco Ave., ao 

Williams & Co., J._H., 
St., Brooklyn, N. Y. 


PLANER AND SHAPER 


Tool Co., 313 North 
Chicago, 

ort, Conn, 

., Springfield, 
H., 61 Richards 
Ye 

313 North 
61 Richards 


LATHE, 
TOOLS 

813 North 

Baldwin 


Armstrong Bros. Tool Co., 
Francisco Ave., Chicago, 
Gisholt Machine Co., 9 So. 

St., Madison, Wis. 


Loveic oy. Tool Co., 


McCrosky Tool DORs 

O. K. Tool Holder Co., Shelton, Conn. 
Pratt & Whitney Co., Hartford, Conn. 
Ready Tool Co., Bridge - nn. 
Western Tool & Mfg. Co., Springfield, 


Ohio, 
Williams & Co., J. H, 61 Richards 
St., Brooklyn, N. Y. 


LATHES, AUTOMATIC 

Gisholt Machine Co., 9 So. Baldwin 
St., Madison, Wis. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 


Springfield, 
Meadville, Pa. 


Inc., 


MACHINERY 
. TF So eee 


LeBlond, R. K., Mch, Tool Co., Cin- 


cinnati, 
National Acme Co., Cleveland. 


Potter & Johnston Machine Co., Paw- 


tucket, R. 
Reed-Prentice Co., Worcester, Mass. 
Rockford Machine ‘Tool Co., Rock- 


ford, Il. 


LATHES, AUTOMATIC SCREW 
THREADING 


Automatic Machine Co., Bridgeport, 
onn. 
LATHES, AXLE 


Betts Machine Co., Rochester, N. Y. 
Consolidated Mch. Tool Corp. of Amer- 
ica, 17 E. 42nd St., New_York. 
Boyan Machine Works, Fitchburg, 


Mas: 
Niies-Bement-Pond Co,, 111 Broadway, 


New York, : ; 
Sellers & Co.. Inc., Wm., Philadelphia. 


LATHES, BENCH 


Ames Co., B. C., Waltham, Mass. 
Diamond Mch. Co., Providence, R. I. 
Elgin Tool Works, Inc., Elgin, Tl. 
Goodell-Pratt Co, Greenfield, Mass 
Hardinge Bros., Inc.. Berteau and Ra- 
_venswood Aves., Chicago, 
Hjorth Lathe & Tool Co., 
Pratt & Whitney Co., Hartford, Conn, 


Boston. 


Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 

South Bend Lathe Works, Inc., South 
Bend, Ind. 

Stark Tool Co., Waltham, Mass. 

Van Norman Machine Tool Co., 
Springfield, Mass. 

Wade-American Tool Co., Waltham, 
Mass. 

LATHES, BORING 

Betts Machine Co., Rochester, N. Y. 


Consolidated ee ‘Tool Corp. of Amer- 
ica, . 42nd St., New York. 
Gisholt Machine Co.,, 9 So. Baldwin 

St., Madison, Wis. 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 
Sellers & Co., Inc., Wm., Philadelphia. 


LATHES, BRASS WORKERS’ 


Acme Machine Tool Co., Cincinnati. 

Bardons & Oliver, Clevel jand, 

Dreses Machine Tool Co., Cincinnati. 

Garvin Machine Co., Spring and Va- 
rick Sts., New York. 

Springfield Machine Tool Co., 631 
Southern Ave., i dapcg ae 

Warner & Swasey Cincinnati. 


LATHES, CAR WHEEL 

Betts Machine Co., Rochester, N. Y. 

Consolidated Mch. ‘Tool Corp. “of Amer. 
ica, 17 E. 42nd St., New York. 

Niles-Bement-Pond Co., 111 Broadway, 


New York. : 
Sellers & Co., Inc., Wm., Philadelphia. 


LATHES, CRANKSHAFT 


American Tool, Works Co., 

Betts Machine Co., Rochester, N. 

Consolidated Mch. ‘Tool Corp. of ‘Amer- 
ica, 17 BE. 42nd St., New York. 

LeBlond Machine Tool Co, R. K., 
Cincinnati. 

Lodge & Shipley Machine Tool Co., 
Cincinnati. 

Niles-Bement-Pond Co, 111 Broadway, 
New York, 

Wickes Bros., Mich. 


Cincinnati. 


Saginaw, 


LATHES, DOUBLE END 


Boe Milling Mch. Co., Rockford, 
LATHES, ENGINE 
American Tool Works Co., Cincinnati, 


Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, Ill. 


Barnes Drill Co., Inc., 814 Chestnut 


St., Rockford, ; 
Betts Machine CGo., Rochester, N. Y. 


Bradford Mch. Tool Co., Cincinnati. 


Carroll, A. V., Machine Tool Co., Cin- 
cinnati 

Carroll & Jamieson Machine Tool Co., 
Batavia, O. 

Champion Tool Works, 4955 Spring 
Grove Ave., Cincinnati. 

Cincinnati Lathe & Tool Co., Oakley, 


Cincinnati. 
Cisco Machine Tool Co., Cincinnati. 
Consolidated Mch. Tool Corp. of Amer- 


ica, 17 BE, 42nd St., New York. 
Warle Gear & Mch. Co., 4707 Stenton 
Ave., Philadelphia. 


Flather & Co., Inc., Nashua. N. H. 

Gisholt Machine Co., 9 South Baldwin 
St., Madison, Wis. 

Greaves-Klusman_ Tool Co., Cincinnati. 

Hamilton Mch. Tool Co., Hamilton, O. 

Hardinge Bros., Inc., Berteau and Ra- 
venswood Aves., Chicago. 

Hendey Mch. Co., Torrington, Conn. 

LeBlond Machine Tool Co. ; R. K., Cin- 
cinnati. 

Lodge & Shipley Machine Tool Co., 
Cincinnati. 

Monarch Machine Tool Co., 209 Oak 

Cincinnati. 


St,, Sidney, 
Morris Machine C., 
Mueller Mch. Tool Co., Cincinnati. 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 
Pratt & Whitney Co., Hartford, Conn, 
ee Lathe & Drill Co., Rockford, 


Rocktord , Tool ee ae HL 

yerson on, Joseph T,, 2 

Side an ht Chigag PGES ee 
ney Machine Too 

South Bend Lathe Works, Cine” 


Bend, Ind. ‘sotth 


Springfield Machine Tool Co., 631 
Southern Ave., Springfield, O. 

Steptoe Go., John, Cincinnati. 

Wickes Bros., Saginaw, Mich. 

Willard Mch. Tool Co., Cincinnati. 


EXTENSION BED AND 
814 Chestnut 


Edwin, 


LATHES, 
GAP 


Barnes Drill Co., Inc., 
Rockford, Ill. C. 
On» 


Harrington, Son & 
Philadelphia. 

South Bend Lathe Works, Inc., South 

Bend, Ind. 


Ines 


LATHES, eet POWER 


Barnes Co., F. & John, 231 Ruby 
St., Toaktord. Ill. 


LATHES, GUN BORING 


Betts Machine Co., Rochester, N. Y. 
Consolidated Mch, Tool Corp, of Amer- 
ica, 17 BH. 42nd St, Ay York. 
LeBlond Machine Tool Go., R. K., Gin- 

cinnati, 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 


LATHES, PATTERNMAKERS' 
Blount O©o., J. G., Everett, Mass. 


LATHES, PULLEY 


Avey Drilling Mch. Co., Cincinnati. 


LATHES, SHAFT 


Betts Machine Co,, Rochester, N. Y. 
Consolidated Mch. ‘Tool Corp, of Amer- 
ica, 17 E. 42nd St., New_York. 
Fitchburg Machine Works, Fitchburg, 


Mass 
Niles- Berea Pond Co., 111 Broadway, 


New York. 
Sellers & Co., Inc., Wm., Philadelphia. 


LATHES, SPEED 


Blount Co., J. G., Everett, Mass. 
Diamond Machine Co., Providence, 


pe oe 
Greenfield Tap & Die Oorp,, 
field, Mass. 


Green- 


LATHES, SPINNING 


Bliss Co., E. W., Brooklyn, N. Y. 
Stoll Co., Inc., D. H., Buffalo, N. Y. 
Toledo Mch. & Tool Co., Toledo. O. 


See also Chucking Machines. 


LATHES, TURRET 


Acme Machine Tool Co., Cincinnati. 
Bardons & Oliver, Cleveland. 
Betts Machine Co., Rochester, N. Y. 


Consolidated Machine Tool Corp. of 
America, 17 E. 42nd St., New York. 
Dreses Machine Tool Co., Cincinnati. 


Foster Machine Co., 

Garvin Machine Co., Spring and Va- 
tick Sts., New York 

Gisholt Machine Co., 9 South Baldwin 
St., Madison, Wis. 

Greaves-Klusman Tool Co., Cincinnati. 

International Mch. Tool 'Co., Indian- 
apolis, Ind. 

Jones & Lamson Machine Co., Spring- 


eld, Vt. 
Lodge & Shipley Machine Tool Co., 
Cincinnati. 


Elkhart, Ind. 


eee oS Mch. Oo., - Indianapolis, 
nd. 
Morris Mch. Tool Co., Cincinnati. 


Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Pratt & Whitney Co., Hartford, Conn, 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 

Springfield Machine Tool Co., 631 
Southern Ave., Springfield, O. 

Stark Tool Co., Waltham, Mass. 

Steinle Turrett Machine Go., Madison, 


Wis. 
Warner & Swasey Co., Cleveland, 


LATHES, WOODWORKERS’ 


Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, Il. 

Greenfield Tap & Die Corp., 
field, Mass. 


Green- 


LEAD VARIATORS, THREAD 

Precision & Thread Grinder Mfg. Co., 
Philadelphia. 

LEATHER BELTING, ROUND 

See Belting Round Leather, 


LEVELS 5 

Dietzgen C'o., Eugene, 166 W. Monroe 
St., Chicago. 

Keuffel & Esser Co., Hoboken, N. J. 

Starrett Co., L. S., Athol, Mass. 

LOCKS, FOR INDUSTRIAL 
PURPOSES 

Yale & Towne Mfg. C'o., Stamford, 
Conn. 

LUBRICANTS 

Bassick Mfg. ©o., 2644 N, Crawford 
Ave., Chicago. 

Dixon Crucible Co., Jos., Jersey City, 

International Chemical Co., Philadel- 

Cabin Chemical Co., 26 Thames St., 
New York. 

Royersford Foundry & Mch. O©o., 54 
North 5th St., Philadelphia. 


Sun Oil Company, Philadelphia. 
Texas Co., 17 Barclay Pl., New York, 
LUBRICATORS 


Bassick Mfg. 2. 2644 N. Crawford 
ve., Chi 
Bes] 


Co., H., 120-B North 
Clinton St., “Chicago. 
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Bowen Products Cor Auburn, N, 
Greene, Tweed & Co.’ 109 Danae st: 
New York. 


MACHINISTS’ SMALL TOOLS 


See_ Calipers, Hammers, Wrenches, 
Drills, Taps, ete. 


MALLETS, RAWHIDE 


Chicago sapien fg. Co., 1309 Els- 
ton Ave., te a 2 : = 


bad at SS EXPANDING AND 


er ent and Mandrels, E 
and. Solid. 1: dake 


MARKING MACHINES 


Grant Mfg. & Mch. Co., N. W., Sta- 
tion, Bridge eporty, Conn, 
Matthews & Co H., Pitts>urgh 


sobs & Westbrook Mfg, Co., Hartford 
onn. 
V & O Press Co., Hudson, N. Y. 


MEASURING MACHINES, 
PRECISION 

Ferner Co., Roy Y., Washington, D. C. ° 

Norma Co. ey America, Long Island 


City, A 
Pratt & Whitney Co., Hartford, Conn, 


Van Keuren Co., Boston. 


METALS, BEARING 


Stewart Mfg. Corre 4503 Fullerton 

woe ig a aie 
estinghouse ec. & Mf E 
Pittsburgh, Pa. : om 

See also Bearings, Bronze. Babbitt, ete. 
and Bushings, Brass, Bronze, ete. 


METALS, PERFORATED 


Chicago Perforating Co., 
24th Place, Chicago. 


2445 West 


MICROMETERS 

Se vip Mfg. Co., T. R., Ashburnham, 
ass. 

pea Sharpe Mfg. Co., Providence, 

Ferner Co., Roy Y., Wash 

Goodell-Pratt Co., “avenee an Mie q 


Slocomb Co., ., Proyid 
Starrett Co., ea 8.) Athol, Mass cre 


MILLING AND DRILLING 


MACHINES, UPRIGHT 
See_ Drilling and Milling Machines, 
Vertical. 


MILLING ATTACHMENTS 


Adams Co., Dubuque, Iowa. 
Ber & Sharpe Mfg. Co. ., Providence, 


Cincinnati Milling Mch. Co., Oakley, 
Cincinnati. 

Elgin Tool Works, Inc., Elgin, Tl. 

Garvin Machine C'o., Spring and Va- 
rick Sts., New York. 

Hendey Mch. Co., Torrington, Conn. 

ee eng ee Machine C©o., Rock- 
or 

Keamey & Trecker Corp., Milwaukee, 


Kenvawsith Mfg. Co., Milwaukee, Wis. 

LeBlond Mch, Tool Co., R. Ke Cin- 
cinnati, 

Oesterlein Mch. Co., Cincinnati, 

Pratt & Whitney Co., Hartford, Conn. 


Reed-Prentice Co. Worcester, Mass. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, erry : 

res Milling Machine Co., Rock- 
or 

Standard ‘Engineering Works, Paw- 

fy oe EF = C Hartford, 

aylor enn OCo,, artford, Conn. 

Van Norman Mch. Tool Co., Spring- 


field, Mass. 
Whitney Mfg. Co., Hartford, Conn. 


MILLING MACHINES, 
AUTOMATIC 


Brown & Sharpe Mfg. Co,, Providence, 
Cincinnati Milling Machine Co., Oak- 


ley, Cincinnati. 
sere t eo Machine Co., Rock- 
Potter & Johnston Mch. - 
eee ‘i fe Co., Paw 


Pratt & Whitney Co., Hartford, Conn. - 

Taylor & Fenn Co., Hartford, Conn. 

Weed Engineering Works, Inc., Bridge- 
port, Conn, 


MILLING MACHINES, BENCH 


Ames Co., B. C., Waltham, Ma 
Burke Mch. Tool Co., 516 Sanduaky 


St., Conneaut, GO. 
Co., Sterling Place, 


Carter & Hakes 

Winsted, Conn, 
Goodell-Pratt Co., Greenfield, Mass. 
Hardinge Bros., Inc., Berteau and Ra- 
venswood Aves., Chicago, 


Seer ae Machina Co., Rock- 

or , 

Stark Tool Co., Waltham, Mass, 

Van Norman Mch. Tool Co., Spring- 
field, Mass. 

Weed Engineering Works, Inc., Bridge- 
port, Conn. 


MILLING MACHINES, CIRCULAR 
CONTINUOUS 


Consolidated Ae a Ce oe Corp. of Amer- 
ica, KE. d St., New York. 

Gould & Bherbanit, Newark, N. J. 

Ingeraull Milling Machine Co., Rock- 
or 

Kearney & Trecker Corp., Milwaukee, 

Newton Machine Tool Works, 
Philadelphia. 


Ine., 
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POGREAT 
SPECIALIZED 
PLANT 


MACHINERY 


Devoted to 
a Single 
Product 


ERE is a great specialized or- 

ganization with 50 years of ex- 
perience behind it and immense 
plant capacity, devoted exclusively 
to the production of bronze bush- 
ings and bearings. 
The average production in this plant 
now is almost four million Bunting 
Bronze bushing bearings every 
month. The actual figures on the 
latest 90 day period were 3,750,000 


per month. 


Plant processes are constantly under 
a laboratory inspection and control so 
searching and efficient that inspect- 
ing the delivered product is a formal- 


ity many 
customers have 
long since abandoned. 


The difficult, the unprece- 
dented, the super-ordinary bronze 
bushing bearing is handled in this 
plant with precision and certainty. 
Pattern and tool equipment is always 
ready for the production of over 


10,000 different sizes and designs. 


MANUFACTURERS — “‘They’re Always 
in Stock,’ 268 different sizes of “Ready 
Made” bushing bearings always ready to 
ship. Over a thousand machinery build- 
ers using them are saving time and 
money. Write for Stock List G. 


THE BUNTING BRASS & BRONZE COMPANY 


TOLEDO, OHIO 


Branches and Warehouses at 


New York Cleveland Boston 
245 W. d4th St. 710 St. Clair Ave. N. E. 36 Oliver St. 
Circle 9844 Main 5991 Main 8488 


Chicago 
722 So. Michigan Ave. 
Wabash 9153 


‘Paws. 
aby Bunting 


BUNTING 


San Francisco 
198 Second, St. Cor. Howard 
Douglas 6245 


BUSHING 


BEARINGS ces 


The foundry of the Bunt- 
ing Brass & Bronze Com- 
pany is said by industrial 
engineers to be one of the 
finest in the world. In many 
details it outclasses any 
other bronze foundry in 
existence. To the most 
modern equipment and 
practice have been added 
many exclusive methods 
and devices which give an 
increased efficiency and 
economy to the work in 
this important department. 
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MILLING MACHINES, DUPLEX 

Garvin Mch. Co., Spring and Varick 
Sts., New York. : 

Ingersoll Milling Machine Co., Rock- 
ford, Ill. : 

Knight Mchy. Co., W._B., St. Louis. 

Taylor & Fenn Co., Hartford, Conn. 


HAND 
Providence, 


MILLING MACHINES, 
Brown & Sharpe Mfg. Co., 
I 


Rael 
Burke Mch. Tool Co., 516 Sandusky 
St., Conneaut, G. 
Carter & Hakes Co., 
Winstead, Conn, A 
Garvin Machine Co., Spring and Va- 
rick Sts., New York. 
Kent-Owens Mch. Co., Toledo, 0. 
Pratt & Whitney Co., Hartford, Conn. 
Rockford Milling Machine Co., Rock- 


ford, Il 
Standard Works, 
Cincinnati. 


Engineering 

Buea. ae 

Steptoe 0, ohn, 1 ae 
ve Norman Mch. Tool Co., Spring- 


ld, Mass. > 
Witney “Mie. Co., Hartford, Conn. 


Sterling Place, 


Paw- 


MILLING MACHINES, 
HORIZONTAL, PLAIN 

Beaman & Smith Co., Providence, R.L 

Brown & Sharpe Mfg. Co., Providence, 


Rae ; . 
Cincinnati Milling Machine Co., Oak- 
ley, Cincinnati. : 
Consolidated Mch. Tool Corp. of Amer- 
ica, 17 H. 42nd St., New York. 
Gallmeyer &. Livingston Co., Grand 
Rapids, Mich. : Z 
Garvin Machine Co., Spring and Va- 
rick Sts., New York. 
Gooley «& Edlund, Ine, Cortland, 
N 


Hendey Mch. Co., Torrington, 

Ingersoll Seueee Machine Co., 
ford, Il. ; 

Kearaey & Trecker Corp., Milwaukee, 
Wis. i a. 

Kempsmith Mfg. Co., Milwaukee, Wis. 

LeBiond Mig unl (Onn die cGy cere 
cinnati. 

McCrosky Tool Corp., 

Newton Machine Tool 
Philadelphia. 

Niles Bemeni-Faee Co., 
New York. * ee / 

Gesterlein Machine Co., Cincinnati. 

Pratt & Whitney Co., Hartford, Conn. 

Reed-Prentice Co., Worcester, Mass. 

Rockford Milling Machine Co., Rock- 
ford, Il. 

iverson & Sue T., 2558 West 
16th St., icago. 

Standard Engineering Works, Paw- 
tucket, R. I. . * : 

Steptoe Co., John, Cincinnati. 


Conn. 
Rock- 


Pa. 
Inc., 


Meadville, 
Works, 


111 Broadway, 


ILLING MACHINES, 
MI HORIZONTAL, UNIVERSAL 


Brown & Sharpe Mfg. Co., Providence, 
Rae : 
Cincinnati Milling Machine Co., Oak- 


ley, Cincinnati. | 

Gallmeyer & Livingston Co., Grand 
Rapids, Mich. , 

Hendey Mch. Co., Torrington. Conn. 


Kearney & Trecker Clorp., Milwaukee, 


Wis. f 
Kempsmith Mfg. Co., Milwaukee, Wis. 


LeBlond Mch. Tool Co., Cin- 
cinnati. : 
McCrosky Tool Corp., Meadville, Pa. 


Niles-Bement-Pond Co., 111 Broadway, 
New York. 


Oesterlein Machine Co., . Cincinnati. 


Rockford Milling Machine Co., Rock- 
ford, Ill. F 
Rowhottom Mch. Co., Waterbury, Ct. 


Ryerson & Son, Joseph T., 2558 West 


16th St., Chicago. x 
Van Norman Mch. Tool Co., Spring- 
field, Mass. 


MILLING MACHINES, LINCOLN 
TYPE 


Beer & Smith Co., Providence, 


Brown, & Sharpe Mfg. Co., Providence, 


Garvin Machine Co., Spring and Va- 
rick Sts., New York. 

Hendey Mch. Co., Torrington, Conn 

Kempsmith Mfg. Co., Milwaukee, Wis. 

Pratt & Whitney Co., Hartford, Conn 

Reynolds Mch. Co., Massillon, O. 


Van Norman Mch. Tool Co., Spring- 
field, Mass, 

MILLING MACHINES, MULTIPLE 
SPINDLE 

Automatic Mch. Co., Bridgeport, Ct. 

Beaman & Smith Co., Providence, 


Consolidated Mch. Tool Corp. of Amer- 


ica, 17 BH, 42nd St., New York. 
Ingersoll Milling Machine C'o., Rock- 
ford, Ill. ; 
Newton Machine Tool Works, Inc., 
Philadelphia. 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 


MILLING MACHINES, PORTABLE 
Consolidated Mch. Tool Corp. of Amer- 


ica, 17 E. 42nd St., New York. 
Tayerscd nS Machine Co., Rock- 
ord, : 
Newton Machine Tool Works, Ine. 
Philadelphia, . 
Pedrick Tool & Machine Co., 3639 
N. Lawrence St., Philadelphia. 
Underwood Corp., H. B., Philadelphia. 


MILLING MACHINES, SPLINE 


Pratt & Whitney Co., Hartford, Conn. 
Standard Engineering Works, Paw- 
tucket, < de 


MACHINERY 


MILLING MACHINES, VERTICAL 
Beaman & Smith Co., Providence, 


Brown & Sharpe Mfg. Co., Providence, 
Cincinnati Milling Mch. Co., Oakley, 


_ Cincinnati. 

Consolidated Mch. Tool Corp. of Amer- 
ica, 17 42nd St., New York. 
Garvin Machine Co., Spring and Va- 

rick St., New York. 
Ingersoll Milling Machine Co., Rock- 
ford, Il. 


Kearney & Trecker Corp., Milwaukee, 
is. 
Knight Mchy. Co., W. B., St. Louis. 


LeBlond Mch. Tool Co., R. K., Cin- 
cinnati, 

Newton Machine Tool Works, Ine., 
Philadelphia 

Niles-Bement Pond Co., 111 Broadway, 
New York. 

Reed-Prentice Co, Worcester, Mass. 


Ryerson & Son, Joseph T., 2558 West 


16th St., Chicago, 
Taylor & Fenn Co... Hartford, Conn. 
Van Norman Mech. Tool Co., Spring- 
field, Mass. 


MILLING TOOLS, HOLLOW 
ADJUSTABLE 


Geometric Tool Co., New Haven, Ct. 


MODEL AND EXPERIMENTAL 
WORK 


See Special Machinery and Tools. 


MOLDING MACHINES 


Adams Co., Dubuque, Iowa. 
Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago, 


MOTORS, ELECTRIC 
Cleveland Armature Works, Cleveland. 


Dillon Electric Co., Canton, G. 

General Electric Co., Schenectady, 

Marathon Electric Mfg. Co., Wassau, 
is. 

Master Electric Co., Dayton, O. 

Reliance Electric & Eng. Co., 1056 


Ivanhoe Road, Cleveland. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


East 


NAME PLATES, CAST BRONZE 
Matthews & (Co., Jas. H, Pittsburgh. 


Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 

Pannier Bros Stamp Co., Pittsburgh. 

Schwerdtle Stamp Co., Bridgeport, 
Conn, 

NAME PLATES, ETCHED 

Matthews & Co., Jas. H, Pittsburgh. 

Noble & Westbrook Mfg. Co., art- 
ford, Conn. 

Pounier Bros. Stamp C'o., Pittsburgh, 
a 

Schwerdtle Stamp Co., Bridgeport, 
Conn. 

NAME PLATES, STAMPED 

Matthews & Co., Jas. H., Pittsburgh. 

Noble & Westbrook Mfg. Co., TJart- 
ford, Conn. 

Pannier Bros. Stamp Co., Pittsburgh. 

Schwerdtle Stamp Co., Bridgeport, 
Conn 

NIPPLE THREADING MACHINERY 

Bethlehem Steel Co., Bethlehem, Pa. 

Bignall & Keeler Machine Works, Ed- 
wardsville, ll. 

Landis Machine Co., Inc., Waynes- 
boro, Pa 


Merrell Mfg. Co., 15 Curtis St., To- 


ledo, O. 
Murchey Mch, & Tool Co., 34 Porter 
St.. Detroit. 
Saunders’ Sons, Ine, D., Yonkers, 
Ye 


iN. 


NUTS, CASTELLATED 
National Aeme Co., Cleveland. 


NUT TAPPERS 
See Bolt and Nut Machinery. 


ODOMETERS 
Veeter Mfg. Co., 
Hartford, Conn. 


39 Sargeant St. 


OIL CUPS 


Besly & Co., Charles H., 
Clinton §St., Chicago. 
Bowen Products Corp, Auburn, N. 
Gits Bros. Mfg. Co., 
bourne Ave., 
Tucker, W. M. 

Conn, 


120-B No. 


Ne 
1901 South Kil- 


Chicago. 
& OC. F., Hartford, 


OILERS 

Gem Mfg Co., Pittsburgh, Pa. 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 


OILERS, LOOSE PULLEY 
3rown Engineering Co., 133 No. 38rd 
St., Reading, Pa, 


OiL EXTRACTORS 
Tolhurst Mch. Works, Troy, N. Y. 


OIL GROOVING TOOLS 
Hanson-Whitney Machine 


Hart- 
ford, Conn. He 


Co., 


OIL HOLE COVERS 
Bowen Products Corp., Auburn, N.Y. 
Gits Bros. Mfg. Co., 1901 South Kil- 


bourne Ave., Chicago. 
Tucker, W. M. & C, F., Hartford, 


Conn. 
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OILS, LUBRICATING ; 

Besly & Co., Charles H., 120-B No. 
Clinton St., Chicago. 

Sun Oil Company, Philadelphia. 

Texas Co., 17 Battery Pl.. New York. 


OILS, QUENCHING AND 
TEMPERING 


Sun Oil Company, 
Texas Co,, 17 Battery Pl., 


Philadelphia. 
New York. 


OILS, SOLUBLE 
See Compound, Cutting, Grinding, etc. 


OVENS, BAKING 


American Gas Furnace Co., Elizabeth. 


IN. . a 
General Electric Co., Schenectady, 
New YS 


OVENS, TEMPERING 
Generel Electric Co., 


Schenectady, 


OXY-ACETYLENE APPARATUS 


See Welding and Cutting Oxy-Acety- 
lene Equipment. 


OXYGEN 

Air Reduction Sales Co., 342 Madison 
Ave., New York. 

Tlinde Air Products Co., 30 E. 42nd 
St., New York. 


PACKING, LEATHER 
Chicago Rawhide Mfg. Co., 1309 Els- 


ton Ave., Chicago. 

PARALLELS 

Walker Co., Inc., O. S., Worcester, 
Mass. 

PATENTS 

O’Brien, Clarence A., 1033 Southern 
Bldg., Washington, D. C. 

Parker, C. L., Washington, D. C. 


PATTERN SHOP MACHINERY 


Crescent Machine Co., 56 Main St., 
Leetonia, 


PATTERNS, METAL 


Grant Mfg. & Machine Co., N. W., 
Station, Bridgeport, Conn. 

Mummert-Dixon Co., Hanover, Pa. 

PATTERNS, WOOD 

V & O Press Co., Hudson, N. Y. 

PENCILS, DRAWING 

American Lead Pencil Co., 230 Fifth 
Ave., New York. 

Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. — ] 
Dixon Crucible Co., Jos., Jersey City, 

PHOSPHOR BRONZE 

See Bronze. 

PINIONS, FORGED 

See Gears, Forged. 

PIPE, STEEL 

National Tube Co,, Pittsburgh. 

PIPE BENDING TOOLS 

Pedrick Tool & Machine Co., 3639 
N. Lawrence St., Philadeiphia. 


Underwood Corp., H. B., Philadelphia. 


PIPE CUTTING AND 
THREADING MACHINES 


Armstrong Mfg. Co., Bridgeport, Conn. 
Bignall & Keeler Machine Works, Hd- 


wardsville, Il. 

Curtis & Curtis Co., 324 Garden St., 
Bridgeport, Conn, 

Foote-Burt Co., Cleveland. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Harrington Son & Co., Inc., Edwin, 
Philadelphia, 

Hart Mfg. Co., East 20th and Marion 
Ave., Philadelphia. 

Landis Machine CGo., Ine., Waynes- 
boro, Pa. 3 

Merrell Mfg. Co., 15 Curtis St., To- 
ledo, O 

Murchey_Mch. & Tool Co., 34 Porter 
St., Detroit. 

Saunders’ Sons, Inc., D., Yonkers, 


be NG 
Williams Tool Corp., Erie, Pa. 


PLANER ATTACHMENTS 
Cincinnati Planer Co., Cincinnati. 


Gray Co., G. A., Cincinnati, 

Hanson-Whitney Machine Co., Hart- 
ford, Conn, 

PLANERS 

American Tool Works Co., Cincinnati. 


Bethlehem Steel Co., Bethlehem, Pa. 
Betts Machine Clo., Rochester, N. Y. 
Cincinnati Planer Co., Cincinnati. 
Consolidated Machine Tool Corp. of 
America, 17 E. 42d St., New York. 
Gorton Mch. Co., Geo., 1107 13th 
_ St. Racine, Wis. 
Gray _Co., G. A., Cincinnati. 
Hamilton Mch. Tool Co,, Hamilton, O. 
Liberty Mch. Tool Co., Hamilton, O. 
mentee Mfg. Co., Muskegon Heights, 
ich. 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 
Reed-Prentice Co., Worcester, Mass. 
por sere Mch. Tool Co., Rockford, 


Ryerson & Son, Joseph T., 2558 West 
16th St., Chicago. 

Sellers & Co., Inc., Wm., Philadelphia. 

Woodward & Powell Planer Co., Wor- 
cester, Mass. 
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PLANERS, CRANK 


Consolidated Machine Tool Corp. of 
America, 17 E, 42nd St., New York. 

Newton Machine Tool Works, Ing¢., 
Philadelphia. 


PLANERS, OPEN-SIDE 


Automatic Mch. Co., Bridgeport, Conn, 
Bethlehem Steel Co., Bethlehem, Pa. 
Liberty Mch. Tool Co., Hamilton, O. 


PLANERS, PORTABLE . 
Moston Mfg. Co., Muskegon Heights, 


Mich. 
Underwood Corp., H. B., Philadelphia. 


PLANERS, ROTARY 


Consolidated Machine Tool Corp. of 
America, 17 E. 42d St., New York, 


Newton Machine Tool Works, Inc., 
_Philadelphia. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Pedrick Tool & Machine Co., 3639 
North Lawrence St., Philadelphia. 


Underwood Corp., H. B., Philadelphia. 


PLATE ROLLS 


Bethlehem Steel Co., Bethlehem, Pa. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Ryerson & Son, Joseph T., 2558 W. 
16th _St., Chicago. 

Wicks Bros., Saginaw, Mich. 

PLATES, STEEL 

Moltrup Steel Products Co., Beaver 

Falls, Maa 

yerson & Son, Joseph T., 2558 W. 
16th St., Chicago, 


PLATES, SURFACE 
Sas Sharpe Mfg. Co., Providence, 


PNEUMATIC DIE CUSHIONS FOR 
POWER PRESSES 


Marquette Tool & Mfg. Co., 321 W. 
Ohio St., Chicago. 

PNEUMATIC TOOLS 

Chicago Pneumatic Tool Co. 6 KE. 


44th St., New York. 
Findlay Engineering & Mfg. Co., Find- 


ay, O. 
Hannifin Mfg. Co., Kolmar Ave. and 
Lexington St., Chicago. 


Independent Pneumatic Tool Co., 600 
V. Jackson Blvd., Chicago. 

Ingersoll-Rand Company, 11 Broadway, 
New York. 

Logansport Mech. Co., 529 Market 
St., Logansport, Ind. 

POLISHING MACHINES 

Abbott Ball Co., Elmwood, Hartford, 
ionn, 

Badger Tool Co., Beloit, Wis 

Besly & Co., Charles H., 120-B North 


Clinton St., Chicago. 


Bridgeport Safety Emery Wheel Co., 
Ine., Bridgeport, Conn. 

eee Sharpe Mfg. Co,, Providence, 

Builders Iron Foundry, Providence, 


Cleveland Stone Co., Cleveland. 

Diamond Mch. Co., Providence, R. I. 

Forbes & Myers, 178 Union St., Wor- 
cester, Mass. 

Gardner Machine Co., 414 WH. Gardner 
St., Beloit, Wis. 


Marschke Mfg. Co., Indianapolis, Ind. 
Machel Engineering Co., Springfield, 
hio. 
Production Machine Co, Greenfield, 
Mass. ’ 
Royersford Foundry & Mch. Co., 54 
North 5th_St., Philadelphia. 
Stow Mfg. Co. Binghamton, N. Y. 
United States Electrical Tcol Co., 6th 
Ave. and Mt. Hope 8t., Cincinnati. 
POLISHING WHEELS 
Divine Bros. Co., Utica, N. Y. 
POTS, ANNEALING 
Co., San- 


Farrell-Cheek Steel Foundry 
dusky, - 


PRESS BRAKES 


Loy & Nawrath Div. Birmingham Iron 
Fdry., Derby, Conn, 


PRESSES, ARBOR 
American Broach & Machine Co., Ann 


Arbor, Mich. 

Atlas Press Co., 323 North Park St., 
Kalamazoo, Mich. 

Hannifin Mfg. Co., Kolmar Ave, and 
Lexington, St., Chicago. 

Logansport Mch. Co., 529 Market St., 
Logansport, Ind. 


Lucas Machine Tool Co,, Cleveland. 

Nicholson & Co., W. H., 112 Oregon 
St., Wilkes-Barre, Pa. 

Southwark Foundry & Machine Co., 
Philadelphia. 


PRESSES, BROACHING 


Adriance Mch. Works, Inec., 78 Rich- 
mond St., Brooklyn, N. Y. 

American Broach & Machine Co., Ann 
Arbor, Mich. 

Atlas Press Co., 323 North Park St., 
Kalamazoo. Mich. Sees 

Bliss) Co.5 HL UWA Brackliyn; GN ex. 
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100% longer tool life 
Cutting oil costs reduced 85% 


Z 
4 
y 


A traction company asked us, ‘‘Can you use Sun Emulso for 
threading inch and three-quarter wrought iron stock, ten- 
inch threadP’’ We said, ‘‘ Yes’’—and it did the job. 


DESCRIPTION OF WORK: 


TYPE OF MACHINE: 
THREADING BOLTS 3-4 IN. TO 13-4 IN. DIAMETER; DOUBLE HEAD BOLT THREADING MACHINES. 
LENGTH OF THREAD: 3 IN. TO 10 IN.; STANDARD ’ 
RAILWAY THREAD, WROUGHT IRON AND COLD PROBUCIHON: 


ROLLED STEEL. THE SAME; LIFE OF TOOLS 100% LONGER; COST OF 


CUTTING SOLUTION ONE-SEVENTH THAT OF OIL 
PREVIOUSLY USED. 


You save money in more ways than 
one with Sun Emulso. It is wholly 
free from injurious ingredients harm- 
ful to your operators’ health. It pro- 
duces better results, prolongs tool life, 


at lower cost. 

You ought to know about this remark- 
able lubricant. Just drop us a line at 
our nearest office and we'll see that 
you get complete information. 


SUN OIL COMPANY 


PHILADELPHIA 
Manufacturers of the famous distilled Sunoco Motor Oil and Sunoco Spraying Oil 


Branch Offices and Warehouses 


Akron Battle Creek Chicago Dayton 


Jackson, Mich. New York Toledo 
Albany Boston Cincinnati Detroit Kansas City Oklahoma City Toronto 
Atlantic City Bridgeport Cleveland Flint Montreal Pittsburgh Tulsa 
Baltimore Buffalo as Grand Rapids Newark Syracuse Yale 
Indianapolis 


Vulladllcweceiiiiiiddmlilldlllllllldddlllddds 
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EF te Mch. Co., Bridgeton, N. J. 
Lucas Maching fob Co., seas 
Oilgear Co., ilwaukee, is. 

Beant Foundry & Machine Co., 


Ppadele ry Ht pulaian NS 


,1une:; 
Sean Maching & Tool Co., ela. 0. 


O Press Co., Hudson 
ag Stillman Co., 192 Fulton St., 
New York. 


PRESSES, DROP 
See Hammers, Drop. 


PRESSES, FOOT 


Adriance Mch. Works, Inc., 78 Rich- 
ards St., Brooklyn, 2 

Baird Mch. Co., Bridgeport, * Conn, 

Bliss Co., E. W., Brooklyn, N. 

Etna Machine Go., Toledo, O. 

Ferracute Mch. Co., Bridgeton, N. J. 

Niagara Mch, & Tool Works, ‘Buffalo. 


New Haven, Conn. 
H., Buffalo, N. 
Tolelo, 0. 


Ne OY: 
Shuster Co., F. B., 
Stoll Co., Inc., D. 
Toledo Machine & Tool Co., 
V & O Press Co., Hudson, 


PRESSES, FORGING 


Adriance- Mch. Works, 78 Rich- 
ards St.,. Brooklyn, N. Y. 
Bethlehem oe Co.,. Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Ferracute Mch. Co., Bridgeton, N._J. 
Routan ers Foundry & Machine Co., 
Philadelphia. 
Stoll Co., Inc., D. H., Buffalo, N. Y. 
ee Mch. & Tool Co., Toledo, O. 
V & O Press Co., Hudson, N. Y. 


inc; 


PRESSES, HYDRAULIC 
Bethlehem Steel Co., Bethlehem, Pa. 


Chambersburg Engineering Co., Cham- 
bersburg, Pa, 

Elmes Engineering Works, Charles F., 
222 North Morgan St., Chicago. 

Hy Geaic Press Mfg. Co., Mt. Gilead, 

io. 

Niles-Bement-Pond Co., 111 Broadway, 

N. 


‘Ya 
Oilgear Co., Milwaukee, Wis. 
Sellers & Co., Inc., Wm., Philadelphia. 


Soomaee oun & Machine Co., 

Philadelphia 

Watson-Stillman Co., 192 Fulton St., 
New. York. 


West Tire Setter Co., Rochester, N. Y. 


PRESSES, POWER FORCING 
Atlas Press Co., 323 North Park St., 


Kalamazoo, Mich. 
Barnes Co., W._F. & John, 231 Ruby 
St., Rockford, Il. 
Elmes Engineering Works, Charles F. 
222 North Morgan St., Chicago. 
Henry & Wright Mfg. Co., Hartford, 
Conn. 

Lucas Machine Tool Co., Cleveland. 

Southwark Foundry & Machine Co... 
Philadelphia. 

PRESSES, ROLL AND DIAL 
FEED FOR 

King, R. D., 1620 Monadnock Block, 
Chicago. s 

Littell Machine Co., F. J., 4125 Ra- 
venswood Ave., Chicago 

S & S Machine Works, 4522 W. Lex- 
ington St., Chicago. 

Toledo Mch. & Tool Co., Toledo, G. 


PRESSES, SCREW 


Adriance Mch. Works, Inc., 78 Rich- 
ards St., Brooklyn, N. Y. 
Co Woo Re & John, 23st 
Ruby St., Rockford, Ml. 
Bliss Co., W., Brooklyn, ING 
Ferracute Mch. Co., Bridgeton, N. Y. 


Globe Mch. & Stamping Co., Cleve- 
land, Ohio, 

Niagara Machine & Tool Works, Buf- 
falo, N. Y. 

Oilgear Co., Milwaukee, Wis. 

Shuster. Co., F. B., New Haven, Conn. 

Toledo Mch. & Tool Co., Toledo, O. 

Ata dl a mpl METAL 
WORK 

Adriance nae Works, Inc., 78 Rich- 
ards St., Brooklyn, ogy 


Automatic Mch, Co., Bridgeport, Conn. 


Baird Mch. Co., Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Ferracute Mch. ©o., Bridgeton, N. J. 

pee & Wright Mfg Co., Hartford, 
onn, 

King, R. D., 1620 Monadnock Block, 
Chicago. 


Loshbough Jordan Tool & Mch. Co., 
Elkhart, Ind. 


Loy & Nawrath, Div., Birmingham 
Iron Foundry, Derby, Conn. 

Niagara Machine & Tool Works, Buf- 
faloy a Newsy 

Southwark Foundry & Machine Co., 
Philadelphia. 

Stoll Co., Inc., D. H., Buffalo, N. Y. 

Taylor-Shantz Co., Rochester, N. Y. 

Toledo Mch. & Tool Co., Toledo, O. 

V & O Press Co., Hudson, N. Y. 


PRESSES, SHELL BANDING 
Southwark Foundry & Machine Co., 


Philadelphia, 
West Tire Setter Co., Rochester, N. Y. 


PRESSES, STRAIGHTENING 


Elmes Engineering orks, Charles FP. 
222 North Morgan St., Chicago. 
Morse Twist Drill & Mch. Co, New 

ford, Mass. 
Southwark. Foundry & Machine Co., 
Philadelphia. 

Springfield Machine Tool Co., 631 
Southern Ave., Springfield, O. 
Watson-Stillman Co., 192 Fulton Sts 

New York, 


PRESSES, TRIMMING 


Adriance Mch. Works, Inc., 78 Rich- 
ards St., Brooklyn, N. 
Bliss Co., W., Brooklyn, N. Y. 


Ferracute Mch. Co., Bridgeton, N. J. 
Nisgata Mch. & Tool Works, Buffalo, 


Southwark Foundry & Machine Co., 


i niladelphia. 
Stoll Co., Inc., D. H., Buffalo, N. Y. 
Toledo Mch. & Tool Co., Toledo, O. 
V & O Press Co, Hudson, N. Y. 

Williams, White & Co., Moline, Ml. 


PROFILING MACHINES 


Automatic Mch. Co., Bridgeport, Conn, 
Consolidated Mch. Tool Corp. of Amer- 


ica, 17 E. 42nd St., New York. 
Garvin Machine Co., Spring and Va- 
rick Sts, New York. 
Leland-Gifford Co., Worcester, Mass. 
Newton Machine Tool Works, Inc., 
Philadelphia. 
Pratt & Whitney Co., Hartford, Conn. 
Reed-Prentice Co., Worcester, Mass. 
Wade-American ool Co., Waltham, 
Mass. 
PULLEYS 
American Pulley Co., Philadelphia. 
Brown Co., A. & F., 79 Barclay St., 
New York. 
Cresson-Morris Co., Philadelphia. 
Johnson Machine Co., Carlyle, Man- 


chester, Conn. 
Jones Foundry & Mch. Co., 
4409 W. Roosevelt Rd., 
Moore & White Co., 
15th St., 
Wood’s Sons 
burg, Pa. 


PULLEYS, FRICTION 


American Pulley Co., Philadelphia. 
Brown & Sharpe Mfg. Co., Providence, 


Brown Co. A. & F., 79 Barclay St., 
ew 
Caldwell & Son Co., H. W., 


Ww. A., 
Chicago. 

2707-2737 No. 
Ppiadepais. 


Co., B., Chambers- 


17th St. 
and Western Ave., Chicago. 
Conway Clutch Co., Cincinnati. 
Cresson-Morris Co., Philadelphia. 
Johnson Machine Co., Carlyle, Man- 
chester, Conn. 
Jones Foundry & Mch. Co., W, A. 
4409 W. Roosevelt be Chicago. 
Link-Belt Company, 
Moore & White Co., 2707-3737 No. 
15th St., Philadelphia. 
Sellers & Co., Inc., Wm., Philadelphia. 
Wood’s Sons Co., T. B., Chambers- 
burg, Pa. ; 
PULLEY TREADS 
Smith & Serrell, Newark, N. J. 


PULLEY TURNING AND BORING 
MACHINES 

American Tool Works Co., Cincinnati. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 


PUMP LEATHERS 


Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 
Leader-Trahern Co., Rockford, Ml. 


PUMPS, HYIDRAULIC 


Bethlehem Steel Co., Bethlehem, Pa. 

Buffalo Forge Co., Buffalo, N. Y. 

Chambersburg Engineering Co., Cham- 
bersburg, Pa. 

Elmes Engineering Works, Charles F., 
222 North Morgan St., Chicago. 
Goulds Mfg. C'o., Seneca Falls, N. Y. 
Hydraulic Press Mfg. Co., Mt. Gilead, 


Ohio 

jngeraciic and Co., 11 #£z2Broadway, 
New York. 

Qilgear Co., Milwaukee, Wis. 

Southwark Foundry & Machine Co., 
Philadelphia. 

Watson-Stillman Co., 192 Fulton St., 
New York. 


PUMPS, LUBRICANT AND OIL 
Brown & Sharpe Mfg. Co., Providence, 
R 


Leader-Trahern Co., Rockford, Ml. 


PUMPS, PNEUMATIC 
Ingersoll-Rand Company, 11 Broadway, 


New York. 
Leader-Trahern Co., Rockford, Ml. 


PUMPS, ROTARY 


Leader-Trahern C'o., Rockford, Il. 


PUMPS, STEAM 


Buffalo Forge Co., Buffalo, N. Y. 
Ingersoll-Rand Company, 11 Broadway, 
New York. 


PUMPS, TURBINE DRIVEN 


Earle Gear & Mch. Co., 4707 Sten- 
ton Ave., Philadelphia. - 
Ingersoll-Rand Co., i1 Broadway, 

New York. 


PUMPS, VACUUM 


Leiman Bros., 60-62 Lispenard St., 
New York. 


PUNCHES, CENTERING 
pots opps: Sharpe Mfg. Co., 


Goodell-Pratt Co., Greenfield, Mass. 
Slocomb ©o., J. T., Providence, R- I. 
Starrett Co., L. §., Athol, Mass. 
PUNCHES, PIN DRIVING 
Goodell-Pratt Co., Greenfield, 


PUNCHING MACHINERY 


Buffalo Forge Co., Buffalo, N. 
Chambersburg Engineering Co., 
bersburg, Pa. 


Providence, 


Mass. 


Y. 
Cham- 
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Consolidated Mch. Tool Corp. of Amer- 
ica, 17 E. 42a St., New York. 
Ferracute Mch. Co., Bridgeton, N. J. 
Hilles & Jones Works, Wilmington, 


Del. 
Long & Allstatter Co., Hamilton, O. 
Loshbough-Jordan Tool & Mch. Co., 
Elkhart, Ind. 


ere _ of America, Big Rap- 

ids, Mic 

Mitts & teem 843 Water St., Sag- 
inaw, Mick 

ease Mes. “& Tool Works, Buffalo, 

Niles-Bdament-Pond Co., 111 Broad- 
way, New York. 

Royersford Foundry & Machine  Co., 
54 North 5th St., Philadelphia. 
Southwark Foundry ‘& Machine Co., 

Philadelphia. 


New Britain, Conn. 
192 Fulton St., 


Saginaw, Mich. 
& OCo., Moline, 


Union Mfg. Co., 
Watson-Stillman Co., 

New York. 
Wickes Bros, 


Williams, White Tl. 


PYROMETERS 
sega Gas Furnace Co., 


Blo 
Bristol Co., i 
Hoskins Mfg. Co., Detroit, 
Shore. Instrument & Mfg. 

maica, N. Y. 

Taylor Instrument Companies, Roches- 

ter, N 


Elizabeth, 


Conn, 
Mich. 
Co., 


Waterbury, 
Ja- 


RACK CUTTING MACHINES AND 
ATTACHMENTS 


Adams Co., Dubuque, Iowa. 

Gould & Eberhardt, Newark, N. J. 

LeBlond Machine Tool Co., R. K.. 
Cincinnati. 

RACKS, CUT 

a i Sharpe Mfg. Co., Providence, 

Faweus Machine Co., Pittsburgh. 

coy! Gear Shaper Co., Springfield, 

Horsburgh & Scott Co., Oleveland. 

Meisel Press Mfg. Co., 948 Dorches- 
ter Ave., Boston 25, Mass. : 

Newark Gear ue Machine Co., 
Newark, 


Nuttall Co., R. D., Pittsburgh. 
Philadelphia Gear ‘Works, Philadelphia. 
Simonds Mfg. Co., Pittsburgh. 


Stahl Gear & Mch. Co., Cleveland. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

RACKS, STOCK, TOOL AND 
PATTERN 

Brown Engineering Co., 133 No. 3rd 
St., Reading, Pa. 

Wee Tool & Mfg. Co., Springfield, 

io. 


RACKS, TOOL 


See Racks, Stock, Tool and Pattern. 


RADIATORS, JAPANNING OVEN 
‘ae Gas Furnace Co., Elizabeth, 
REAMER HOLDERS, FLOATING 


Victor Tool Co., Madison and W. M. 
R. R., Waynesboro, Pa. 


REAMERS 

Alvord ad & Tool Co,, Millers- 
burg, 

ee i Pears Mfg. Clo., Providence, 

Brubaker & Bros, Co.;. We Tay a0 
Church St., New York, 

Butterfield & Co., Div. Union Twist 
rill_Co., Derby Line, Vt. 

Card Mfg. Co., S. W. Div. of Union 


Twist Drill Co., Mansfield, Mass. 
Carpenter Tap & Die Co., J. M., Paw- 
tucket, ut 
Cleveland Twist Drill Co., Cleveland. 
Columbus Die, Tool & Mch. Co., Co- 
lumbus, O. 
Davis Boring Tool Co., Inc., St. Louis. 
Detroit. 


Detroit Twist Drill Co., 
Green- 
field, Mass. 
Latrobe Tool Co., Latrobe, 
; Meadville, Pa. 
Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 
oe 
Pratt & Whitney Co., Hartford, Conn. 
ie Lykens, Pa. 


Greenfield Tap & Die Corp., 

Pa 
McCrosky Tool Corp., 
National Twist Drill & Tool Co., De- 
Reiff & Nestor Co. 


ichateaeee -Hunt Tool Co., Cincin- 

nati. 

Standard Tool Co., Cleveland. 

Wells Corporation, Greenfield, Mass. 

Whitman & Barnes Mfg. Co., Akron, 
hio. 

REAMERS, ADJUSTABLE 

Cleveland Twist Drill Co., Cleveland. 

Davis Boring Tool Co., Inc., St. Louis, 

Detroit Twist Drill Co., Detroit. 

Gisholt Machine Co., 9 South Bald- 
win St., Madison, Wis. 

Greenfield Tap & Die Corp., Green- 


field, Mass. 


Hannifin Mfg. Co.. Kolmar Ave. and 
Lexington St., Chicago. 

McCrosky Tool Corp., Meadville, Pa. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

es ae -Hunt Tool Co., Cincin- 
nati 

Wetmore Reamer Co., Milwaukee, Wis. 

— & Barnes Mfg. Co., Akron, 

io, . 


*REAMERS, PORTABLE ELECTRIC 


Cincinnati Elec. Tool Co., Cincinnati. 
United States Electrical Tool Co., h 

Ave. and Mt. Hope St., Cincinnati. 
Van Dorn Electric Tool Co., Cleveland. 


REAMERS, TAPER PIN HOLE 
smericey Tap & Die Co., Greenfield, 
ass. 
Gammons-Holman, Co., Manchester, Ct. 
Greenfield Tap & Die Corp., Green- 
field, Mass. 
Marae & Barnes Mfg. Co., Akron, 
io, 
RECORDING INSTRUMENTS FOR 
ELECTRICITY 
Bristol Co., Waterbury, Conn. 
General Electric C'o., Schenectady, 
RECORDING INSTRUMENTS FOR 
PRESSURE 
Bristol Co., Waterbury, Conn, 
RECORDING INSTRUMENTS FOR 
SPEED 
Bristol Co., Waterbury, Conn, 
RECORDING RET ROMER TS FOR 


TEMPERATUR 
American Gas a Co., Elizabeth, 


Bristol “Co., Waterbury, Conn. 


RECORDING INSTRUMEN 
Sar tit TS FOR 


Bristol C., Waterbury, Conn, 

Nae, Roy Jas Bh pe ta Seek 
isho achine Co., 9 South Bal 
St.. Madison, Wis. hk 


RECUTTING MILLING 
REAMERS, SAWS, E gurTens, 


Machinery Co. of America, Big Rapids, 
Mich, 


REELS FOR HOLDING STOCK 


S. & S. Machine Works, 4522 
Lexington St., Chicago, Sa 


REGULATORS, PRESSURE 
Air Reduction Sales Co., 342 Madison 


Ave., New York, : 
Davis-Bournonville Co, (Air Reduction 


Sa Co.), 342 Madison Ave., New 


ork, 

Soneral Electric Co., Schenectady, 

Taylor Instrument Companies, Roches- 
ter ANGE 

REGULATORS, TEMPERATURE 

Gevereh Electric Co., Schenectady, 

phe die eg Companies. Roches- 
er, N, 

RHEOSTATS ; 

seal Electric Co. Schenectady, 
D 

Monitor Controller Co., Baltimore, Md. 

Westinghouse Elec. Mfg. Co., East 


Pittsburgh, Pa. 
RIFLE BARREL MACHINERY 


rie Machine Tool Co,, Springfield, 
ass, 
Diamond Mch. Co., Providence, R. I. 


Pratt & Whitney Co., Hartford, Conn. 


RINGS, WELDLESS 

Dyson & Sons, Joseph, Cleveland. 

Johnston & Jennings Co,, Addison Rd. 
and Lake Shore R. R. Tracks, Cleve- 


land, 
Machinery “Forging Co., Cleveland. 


RIVETERS, ELECTRIC 


Winfield Electric Welding Mech. Co.. 
Warren, 


RIVETERS, HYDRAULIC 


Bethlehem Steel Co., Bethlehem, 

C‘ham bersburg Engineering Co.. 
bersburg, Pa. 

Hanna Hngineering  Wiae 1763 Els- 
ton Ave., cag 

Niles-Bement-Pond git , 111 Broadway, 
New York, 

Southwark Foundry & Machine Co., 
Philadelphia. 


RIVETERS, PNEUMATIC 


Pa 
Cham- 


Chicago Pneumatic Tool Co, 6 KE. 
, 44th St.. New York, 

re Engineering & Mfg. Co., Find- 
ay, 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 


Ingereey Bang Co., 11 Broadway, New 


Southwark Foundry & Mch. Co., Phil- 
adelphia. 


RIVETERS, STEAM 


Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 


RIVETING MACHINES 


Blomaquist-Eck Mch. Co., Cleveland, O. 
Buffalo Forge Co., Buffalo, N. Y. 
Findlay Engineering & Mfg. Co., Find- 


lay, O. 

Giant. Mfg. & Mch. Co., N. W., Sta- 
tion, Bridgeport, Conn, 

Hanna’ Engineering Works, 1763 Els- 
ton Ave.,_ Chicago, 

mes Saas Hammer Co., Ine., Roches- 
er, 


Kobert Machine Co., Worcester, Mass. 
Niles-Bement Pond Co., 111 Broadway, 
New York, 


Shuster Co., F. B., New Haven, Conn. 
RIVET SETS 
Hunter Saw & Mch. Co., Pittsburgh. 


Independent Pneumatic Tool Co., 600 
W. Jackson Blvd., Chicago. 
Ingersoll-Rand Co.,, 11 Broadway, New 


york, ; 
Williams & Co., J. H., 61 Richards 
St., Brooklyn, N. Y. 
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A real spot weld won’t break; the metal 
Welds Stronger itself might not stand the strain—but 


the weld will hold if it’s made on a 


Than the Metal =" 


In automobile work, Federals have played a big part— 
you'll find them wherever “welds that hold” are im- 
portant. This job is spot welding reinforcing strips 
and running board angles on fenders. 


If you have metal to 
join—we can help you 
and in helping—cut 
your costs. 


Send us a picture or 
just a rough sketch 
—we’ll surprise you! 


MACHINE & WELDER CO. 


Warren Ohio, U.S. A. 
OFFICES AT ‘ 
ee Warren, QOhic....csssssscssecccceccesecasseessDana Avenue i 
oe : Cleveland MONI sei, wia)inis =) ole) ois'5) ol el ciakels 947 Leader News Building : 
a CHicngo ee Ltr tee erin cts ices 6. nate 15 South Clinton Street | 

Pittsburgh, Pa............-. Pe create. ks 2 932 Oliver Building 

Philadelphia, Pa........ U. S. Green, Section ‘‘W’’, Bourse Building 

Boston, Mass... 2... .ceececcecscercrvesresens 92 Pearl Street 

Newey Ork 1 City oN Se Mica cis. ole © sie ielole tie ene. o.c:0is. siete 17 Battery Place 

INingarac Elis eNom \icleteteteiiblereiete Cipla cle) suclcuse ers’ s 311 Falls Street 

Detrotte Michie oo oe ccs wicc oecse cee s 1724 Dime Bank Building 

Minneapolis, Minn..F. E. Satterlee Co, 118 Washington Ave., North 

San Francisco, Cal, Coast Equipment Co......... 766 Folsom St. 

Portland, Ore., Coast Equipment Co............. 309 Lewis Bldg. 

Los Angeles, Cal., Coast Equipment Co..*..... 301 Roberts Bldg. 


Canadian Representatives: 


The Lincoln Electric Co.......... 136 John St., Toronto, Ontario 
112 Coristine Bldg., Montreal, Canada 
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ROD CUTTERS, HAND POWER 


Tucker, W. M. & OC. F., Hartford, 
Conn. 


ROD CUTTING MACHINES 
Union Mfg. Co., New Britain, Conn. 


ROLLING MACHINES, TAPERED 
FORGING 

Ajax Mfg. Co., Cleveiand. | 

Williams, White & Co., Moline, Il. 

ROLLING MILL MACHINERY 

Ajax Mfg. Co.. Cleveland. 

Bethlehem Steel Co., Bethlehem, Pa. 

Fawcus Machine Co., Pittsburgh. 

ROPE DRESSING AND 
PRESERVATIVE 

Link-Belt Company, Chicago. 

ROPE DRIVES 

Oresson-Morris Co., Philadelphia, 

Link-Belt Company, Chicago. 

Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 


RULES, STEEL 


Almond Mfg. Co., 
Mass. 


T. R., Ashburnham, 


Brown & Sharpe Mfg. Co., Providence, 
Rae 

Goodell-Pratt Co., Greenfield, Mass. 

Keuffel & Esser Co., Hoboken, N. J. 

Starrett Clo., L. S., Athol, Mass. 

RUST PREVENTIVE 

International Chemical Co., Philadel- 


phia. 
Oakley Chemical Co., 26 Thames St., 


New York. 
SAFETY GUARDS FOR 
PUNCH PRESSES 
Wiesman Mfg. Co., Dayton, O. 


SAND BLAST EQUIPMENT 


Curtis Pneumatic Machinery Co., 1568 
Kienlen Ave., St. Louis, Mo. 


Ingersoll-Rand Co., 11 Broadway, New 
York, J 

Leiman Bros., 60-62 Lispenard St.. 
New York. 


SAW BLADES, CIRCULAR 
METAL CUTTING : 


Atkins & Co., Inc., E. C., Indian- 
apolis, Ind. " 

Crescent Machine Co., 56 Main St., 
Leetonia, O. 

Hunter Saw & Mch. Co., Pittsburgh. 

Huther Bros. Saw Mfg. Co., Roches- 
tes, ON: Ye 

Napier Saw Works, Inc., Middletown, 
eh ve. ; 

Simonds Saw & Steel Co., Fitchburg, 


Mass. 


SAW BLADES, HACK 
American Saw & Mfg. Co., Springfield, 


Mas 
Atkins 


s. 
& Co., Inc, E. C., Indian- 
apolis, Ind. 3 
Barnes Co., W. O., Detroit. a 
Clemson Bros., Inc., Middletown, iN NG 
Diamond Saw & Stamping Works, 


Buffalo, N, Y. 


Yoodell-Pratt Co., Greenfield, Mass. 


Napier _ Saw Works, Inc., Middletown, 
N. - 

bao Saw & Steel Co., Fitchburg, 
ass. 

Starrett Co., L. S., Athol, Mass. 


Victor Saw Works, Middletown, N. Y. 


SAW BLADES, METAL CUTTING 
BAND 


American Saw & Mfg. Co., Spring- 
field, Mass. " 
Atkins & Co., Inc., E. C., Indian- 
apolis, Ind. 

Barnes Co., W. O., Detroit. 

Huther Bros. Saw Mfg. Co., Roches- 
ter, - 

Napier Saw Works, Inc., Middletown, 
N. 

Simonds Saw & Steel Co., Fitchburg, 
Mass. 

SAW FRAMES, HACK 

Atkins & Co., Inc, E. C., Indian- 
apolis, Ind. 

Clemson Bros., Inc., Middletown, N. Y. 

Diamond Saw & Stamping Works, 
Buffalo, N. 

Goodell-Pratt Co., Greenfield, Mass. 

Napier Saw Works, Inc., Middletown, 

Simonds Saw & Steel Co., Fitchburg, 
Mass. 

Starrett Co., L. S., Athol, Mass. 

Victor Saw Works, Middletown, N. Y. 

SAW GUARDS, CIRCULAR 

Atkins & Co., Inc, E. C., Indian- 
apolis, Ind. 


Machinery Co. of America, Big Rapids, 
Mich. 


SAW SHARPENING MACHINES 


Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago, = 

Hunter Saw. & Mch. Co., Pittsburgh. 

Machinery Co. of America, Big p- 
ids, Mich. 

Wardwell Mfg. Co., Cleveland. 

SAW TABLES 

Baker Bros., Toledo, O. ‘ 

Greseent Machine Co., 56 Main St.. 
Leetonia, O. 

SAWING MACHINES, CIRCULAR 

Armstrong-Blum Mfg. pre 343 No. 


Francisco Ave., 
Burr & Son, John T., Brooke Noes 
Consolidated Machine Tool Corp. of 
America, 17 E. 42nd St.. New York 


MACHINERY 


i 
eee S OSS SsSSSFFy5»y55 (0 — —ea—(=za“$@«— 0 SSS << 


Earle Gear & Machine Co., 4707 Sten- 


ton Ave., Philadelphia, K 

Esnon -Lucas Machine Works, Philadel- 
phia, 

Gorton Machine Co., Geo., 1107 13th 
St., Racine, Wis. | 

Greenfield Tap & Die Corp., Green- 
field, Mass. » 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. ‘ 

Harrington Son & So., Inc., Edwin, 
Philadelphia. 

Newton ee Tool Works, Inc., 
Philadelphia. 

Vandyck Churchill ©o., 146 Broad- 


way, New York. 

SAWING MACHINES, FRICTION 

Hunter Saw & Mch. Co., Pittsburgh. 

Ryerson & Son, Joseph T., 2558 West 
16th St., Chicago, 


SAWING MACHINES, METAL 
CUTTING BAND 


Ajax Mfg. Co., Cleveland, O. r 
Armstrong-Blum Mfg. Co., 343 No. 
Francisco Ave., Chicago. ‘ 
Atkins & OCo., Inc, E. C., Indian- 

apolis, Ind. i ., 
Machinery Co. of America, Big Rap- 
ids, Mich. x os 
Racine Tool & Machine Co., 250 
15th St., Racine, Wis. 


SAWING MACHINES, POWER HACK 


Armstrong-Blum Mfg. Co., 343 No. 
Francisco Ave., Chicago. 

Atkins & Co., Inc., E. C., Indian- 
apolis, Ind. 

Clemson Bros., Inc., Middletown, N. Y. 

Diamond Saw  & Stamping Works, 
Buffalo, N. Y. 

nea Mchy.° Co., Inc., Cortland, 

Goodell-Pratt Co. Greenfield, Mass, 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 

Neots Works, Inc., Middletown, 
N 

Peerless Mch. Co., Racine, Wis. 

Racine Tool & “Machine Co., 250 
15th St., Racine, Wis. 

Victor Saw Works, Middletown, N. Y. 

Western Tool & Mfg. Co., Springfield, 
Ohio. 

SAWING MACHINES, WOOD 


Barnes Co., W. F._& John, 231 Ruby 
St... Rockford, Ml. : 

Crescent Machine Co., 56 Main St., 
Leetonia, | O. A 

Woods Engineering Co., Alliance, O. 


SAWS, METAL CUTTING HAND 

Atkins & Co., Inc, E. C.. Indian- 
apolis, Ind. 

SAWS, SCREW SLOTTING 

Atkins & Co., Inc, E, C., Indian- 
apolis, Ind. 

Barber-Colman Co.,_ Rockford, I. 


Greenfield Tap 
field; Mass. 


& Die Corp., Green- 


SCALES, COUNTING AND 
TESTING 


Toledo Scale Co., Toledo, C. 


SCALES, WEIGHING 
Toledo Scale Co., Toledo, O. 


SCRAPING TOOLS, BEARING 
Goodell-Pratt Co., Greenfield, Mass. 


SCRAPING TOOLS, METAL 
POWER DRIVEN 


wes Bros. Mfg. Co., Rockford, 


SCREENS, PERFORATED 
Chicago Perforating Co., 2445 West 
24th Place, Chicago. 


SCREW CUTTING TOOLS 
See Taps and Dies. 


SCREW DRIVING MACHINES 


Errington Mechanical Laboratory, 
Broadway and John St., New York, 
Reynolds Machine Co., Massillon, O. 


SCREW MACHINES, AUTOMATIC 
ee & Sharpe Mfg. Co., Providence, 


Cleveland Automatic Machine Co., 
Cleveland, 

Cone Automatic Mch. Co., Inc., Wind- 
sor, 7 

National Acme Co., Cleveland, 


Pratt & Whitney Co., Hartford, Conn. 


SCREW MACHINES, HAND 


See also Lathes, Turret. 
Acme Machine Tool Oo 
Bardons & Oliver, Clevelan 
ere Sharpe Mfg. Co., Providence, 


Dreses Machine Tool Co., 

Foster Machine Co., 

Garvin Machine Co., Spring and Va- 
rick Sts., New York. 

Greenfield Tap & Die Corp., Greenfield, 

ass. 

Jones & Lamson Machine Co., 
field, Vt. 

Kent-Owens Mch. Co., Toledo, 

Millholland Machine Co., 


Ind. 

Potter & Johnston Machine Co., Paw- 
tucket, 5 age 

Pratt & Whitney Co., Hartford, Conn. 

Rivett ee & Grinder Corp., Brigh- 


Cincinnati. 


Cincinnati, 
art, Ind. 


Spring- 


oO. 
Indianapolis, 


ton, 
Stark Tool eGar: Waltham, Mass. 
Warner & Swasey Co., Cleveland. 
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SCREW MACHINES, MULTIPLE 
SPINDLE 


Cleveland Automatic Machine Co., 
Cleveland. : 

Cone Automatic Machine Co., Inc., 
Windsor, Vt. 

National Acme Co., Cleveland. 


SCREW MACHINE TOOLS AND 
EQUIPMENT 


Bardons & Oliver, Cleveland. 

Brown & Sharpe Mfg. Go., Providence, 

Cleveland Automatic Co., 
Cleveland. 

Foster Machine Co., 

Garvin Machine Co. 


Machine 


Elkhart, Ind. 
Spring and Ya- 


rick Sts., New York. 
Jones & Lamson Machine Co., Spring- 
field, Vt. 
National Acme Co., Cleveland, 
Potter & Johnston Machine Co., Paw- 


tucket, 


e-L, 
Pratt & Whitney Co., Hartford, Conn. 


Set Turret Machine Co., Madison, 

is 

Warner & Swasey Co., Cleveland. 

SCREW MACHINE WORK 

Albaugh-Dover Co., 2100 #£Marshall 
Blyd., Chicago. 


Bridgeport Brass Co., Bridgeport, Ct. 


Eastern Machine Screw Corp., New 
Haven, Conn. 

H. & G. Works, Eastern Mch. Screw 
Corp., New Haven, Conn. 

Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass. 


National Acme Co., Cleveland. 


Reliance Die & Stamping Co., 515 No. 
LaSalle St., Chicago. 

Wicaco Screw & Mch. Wks... Ine.. 
Philadelphia. 

SCREW PLATES 

gains Tap & Die Co., Greenfield, 

ass. 

Besly & Co., Charles H., 120-B No. 
Clinton St., Chicago. 

Brubaker & Bros., Co., W. L., 50 
Church St., New York. 

Butterfield & Co., Div. Union Twist 
Drill Co., Derby Line, Vt. 


S. W. Div. of Union 


Card Mfg. Co., 
Mansfield, Mass. 


Twist Drill Co.. 


Carpenter Tap & Die Co., J. M., Paw- 
tucket, R. I. 

Greenfield. rap & Die Corp., Green- 
field, as ; 
Hart Mfg. Co. E. 20th St. and Marion 

Ave., Cleveland. 
Hjorth Lathe & Tool Co., Boston. 
Morse Twist Drill & Mch. Co., New 


Bedford, Mass. 
Wells Corporation, Greenfield, Mass. 


SCREWS, CAP AND SET 


Allen Mfg. Co., Hartford, Conn. 
National Acme Co., Cleveland. 


SCREWS, MACHINE . 


Allen Mfg. Co., Hartford, Conn. 
National Acme Co., Cleveland. 


SCREWS, SPECIAL LEAD, 
FEED, ETC. 


Alling-Lander Co., Inc., Sodus, N. Y. 
Automatic Mch. Co., Bridgeport, Conn, 
Ferner Co., Roy Y., Washington, D. C. 
Hindley Gear Co., Philadelphia. 


SEAMLESS STEEL TUBING 
See Tubing, Seamless Steel. 


SECOND-HAND MACHINERY, ETC. 


Allen, H,. F.. 30 Church St., New 
York. = 

Cincinnati Planer Co., Ctncinnati. 

Essley Mchy. Co., E. L., 555 Wash- 
ington Blvd., Chicago, 

Fuerst-Friedman Co., _ Cleveland, 

Hill, Clarke & Co., Inc., Boston. 

Hill, Clarke & Co. of Chicago, 649 
Washington Blyd., Chicago, 

Jones Mch. Tool Co., Cincinnati. 

Kinsey Co., E. A., Cincinnati. — - 

Lucas & Son, Inc.,.J. L., Bridgeport, 
Conn, 

Miles Mchy. Co., Saginaw, Mich. 

New Britain Mch. Co., New Britain, 
_Conn. 

Niles-Bement-Pond Co,, 111 Broadway, 
New York. 

& Sexton Mchy, Co., Colum- 

us, 

Oviatt & Co., D. C., Cleveland. 

Prentiss & OCo., Inc, Henry, 
Broadway, New York. 

Reliance Machinery Sales Co., 
burgh, Pa. 

Ryerson & Son, Joseph T., 2558 West 
16th St.._ Chicago. 

Southwark Foundry & Machine Co., 
Philadelphia. 

Timken Roller Bearing Co., Canton, O. 

Vandyck Churchill Co., 149 Broad- 
way, New York. 

Vonnegut Mchy Co., Indianapolis, Ind. 

Walcott Lathe Co., Jackson, Mich. 

Wayne Mchy. Co., Fort Wayne, Ind. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


SEPARATORS, CENTRIFUGAL 


Oil & Waste psaving Mch, Co., Phila- 
delphia, 
Tolhurst Mch. “Works, Troy, N. Y. 


SET SCREWS, SAFETY 


Allen Mfg. Co., Hartford, Conn. 
Bristol Co., Waterbury, Conn. 


SHAFTING, STEEL 

Adamson Mch. Co., Akron, O. 

Brown ©Oo., A. & F., 79 Barclay St., 
New York, 

Moltrup Steel Co., 
Falls, Pa. 
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Royersford Foundry & Mech. Co., 54 
North 5th St., Philadelphia. 
Union Drawn Steel Co., Beaver Falls, 


Pa. 
United Alloy Steel Corp., Canton, O. 


SHAFTING, STEEL TUBING FOR 

National Tube Co., Pittsburgh. 

SHAFTS, FLEXIBLE 

Errington Mechanical Laboratory, 
Broadway and John St., New York, 

Gem Mfg. Co., Pittsburgh, Pa. 

Haskins Co., R. G., 516 W. Monroe 
St., Chicago. 

Oliver Instrument Co., Adrian, Mich, 

Stow Mfg. Co., Binghamton, N. Y. 

Strand & Co., N. A., 5001 N. Lin- 
coln St., Chicago. 

SHAFTS, HOLLOW BORED 

Po orteee Hollow Boring Co., Erie, 
Pa, 

SHAPERS 


American Tool Works Co., Cincinnati, 


Columbia Machine Tool Co., Hamilton, 
io, 

Gould & Eberhardt, Newark, N. J. 

Hendey Mch. Co., Torrington, Conn. 

Kelly Co., R. A., Xenia, O. 

ee Mfg. Co,, Muskegon Heights, 
ich, 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Osborne & Sexton Mchy, Co., Colum- 
bus, O. 

Potter & Johnston Machine Co., Paw- 
tucket, I. 

Rhodes Mfg. Co., Hartford,. Conn. 

Rockford Machine Tool Co., Rock- 
ford, Tl. 

Smith & -Mills Co., Cincinnati. 

Springfield Mch. Tool Co., 631 South- 
ern Ave., Springfield, O. 

Soy BE ee Engineering Co,, Spring- 
eld, O. 

Steptoe Co., John, Cincinnati. 

SHAPERS, PORTABLE 

Reed-Prentice Co., Worcester, Mass. 

SHAPERS, VERTICAL 

Hanson-Whitney Machine Co., Hart- 


ford, Conn. 
Pratt & Whitney Co., 


Hartford, Conn, 
Rhodes Mfg. Co., 


Hartford, Conn. 


SHAPER SLOTTING ATTACHMENT 


Moore C'o., H. A., Rochester, N. Y. 
SHEARING MACHINERY 
Bethlehem Steel Co., Bethlehem, Pa. 


Buffalo Forge Co., Buffalo, N, Y. 
Canton Foundry & Machine Co., Can- 


ton 
Chambersburg Engineering Co., 


Cham- 

bersburg, Pa. 
Consolidated | Mch. Tool Corp. of 
America, 17 E, 42nd St., New York, 
Ferracute Mch. Co.. Bridgeton, Need 
ae & Jones Works, Wilmington, 
Long & Allstatter Co., Hamilton, G 
Loy & Nawrath, Diy. Birmingham 


Iron Foundry, Derby, GC 


Niagara” Mch. Be 


& Tool Works, Buffalo, 
Niles-Bement-Pond Co., 111 Broadway, 


5 Nem Eas 
oyersfor oundry & Machine Co, 
ey et bee Beh pee pi aepale ‘ 
on, Jose 
16th St., Chiesse: meg 


Southwark Foundry & M 
Philadelphia. if Sonnet eee 
Stoll Co., Inc., D. H., Buffalo, N, Y. - 
Union Mfg. Co., New Britain, Conn. 
Watson-Stillman Oo., 192 Fulton St., 


New York. 
Wickes Bros., Saginaw, Mich. 
Williams, White & Co., Moline, Tl. 


SHEARING MACHINERY, HAND 
POWER 
vie ee Co. of America, Big Rapids, 
c 
Niagara cg & Tool Works, Buf- 


falo, 
Ryerson & & Son, Joseph T., 
16th St., Chics. me fo 
Tucker, W. M. .& C. F., Hartford, 
Conn. 


SHEARS, ROTARY 


Bliss Co., E. W., Brook 
pies Machine & Tool’ Works But- 
OF IN. 

Ryerson & Son, Joseph 

2 i6th St. "Chicago T., 2558 West 
outhwar oundry & Machi 
Philadelphia. wer: 

Stoll Co., Inc.. D. H., Buffalo, N. Y. 

Toledo Mch. & Tool Co.. Toledo, O, 


SHEARS, SQUARING 


Loy & Nawrath, Div. Birmingham 
(Foundry, Derby. Conn. -d ao 

Niagara Mch. & Tool Works, Buf- 
falo, ary 

Stoll Co., Inc., D. H., Buffalo, N. Y. 

Toledo Mch. & Tool Co., Toledo, O. 


SHEAVE WHEELS 


Jones Foundry & Mch. Co.. 
440 


9 W. Nae 


Roosevelt Rd., Chicago. 


Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 

SHEET METAL WORK 

Dickgiesser & Co., Chas. J., Derby, 
onn. 

King, R. D., 1620 Monadnock Block, 
Chicago 


Reliance Die & Stamping Co., 
N. La Salle St., Chicago, 
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SECTION Q-aQ. WELD. 


This particular part is a feed tube for a cream separator. 
It is made of machine steel, finished all over. Ribs, which 
are clearly indicated on the drawing, are made of stainless 
steel about 3/64” x 1/16". These ribs are welded on as 


2 indicated and must be accurately spaced. The ribs cannot 

e Ing by any means change. They must be welded on without 
any flash or deformation of any kind. It is a rather large 

order, but it is being done on a U. S. Welder very satis- 


Prob le m— factorily. 


Have you a welding problem similar to this? Or quite 
different? If it is a problem we'd like to know about it. 
S olved by the If it is a problem you'll want to know what we’ve got to 


say about it. 
U. S. Welder The U. S. Electric Welder Company 


1967 East 55th Street 
CLEVELAND OHIO 


Adjustability 


Quick Air Pumps for Oil Burners 
In Dies fl | 


WZ > 
hg {/~ = oF. 
= / i 

y 


With Positive 
Control 


That is what is found in the “DUPLEX” Die Stock 
for threading pipe. It has a positive lock for the 
dies; means for wide and accurate adjustment; self- 
locking, entering jaws; a construction easily under- 
stood. 


Further information gladly supplied. 


The Hart Manufacturing Co. 
E. 20th St. & Marion Ave., CLEVELAND, OHIO, U.S. A. 


Complete motor driven units including our highly efficient air pumps, 
our latest improved oil pump (not a gear pump) with our automatic 
force feed air pump lubricator with low oil level alarm. Just the 
thing for domestic as well as commercial oil burner heating plants, 
Made to suit any make of burner and any system of oil supply. 


° Style D 
Is Your Conscience Clear? 
You won’t need to worry about the bearings 
on your mechanism when your product is/ 
equipped with 


Tucker Oil Hole Covers 


Catalogue No. 6 for your literature 


Style A has Rotary Sleeve Opened 
Style B has Rotary Head 


Leiman Bros. AJR PUMPS 


Patented 


ROTARY OIL PUMPS 


used for soldering, annealing, hardening, tempering. Also used for 
a great many other purposes in‘ every industrial plant. 


Style C SAND BLASTING AGITATING SOLUTIONS 
Edie! BOTTLE FILLING BANDING CIGARS 
é PAPER FEEDI MEASURING LIQUIDS 
LABEL HEATING HOMES WITH 
FOLDING PAPER FUEL OIL 


A NOISELESS, POWERFUL AIR PUMP for blowing or vacuum—for either 
Gas or Air. NOT THE KIND OF AN AIR PUMP THAT ANNGYS YOU— 
IT SATISFIES YOU. Tell us how you want to use air, 


Manufacturers 


LEIMAN BROS., 60 Lispenard St., N.Y. 


Makers of good machinery for 35 years 


—— at 


W.M.@ C.F. TUCKER, Hartford, Conn. 


AGENTS: Fenwick Freres & Co., Paris, France. 
had Alfred Herbert, Ltd., Yokohama, Japan. 


290 


MACHINERY 


August, 1923 


SHEET METAL WORKING 
MACHINERY 

Loy & Nawrath, Div. Birmingham Iron 
Foundry, Derby, Conn. 

Niagara Machine & Tool Works, Buf- 
falo, 


Ne x: 

Toledo Mch. & Tool Co., Toledo, O. 
SHERARDIZING, ELECTRIC 
General Electric Co., Schenectady, 

Nipike 
SLEEVES 
Cleveland Twist Drill Co., Cleveland. 
Morse Twist Drill & Mch. Co., New 


Bedford, Mass. 
National Twist Drill & Tool Co., De- 
troit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., ‘Cleveland. 


Union Twist Drill Co., Athol, Mass. 

Whitman & Barnes Mfg. Co., Akron, 
Ohio. 

SLIDE RESTS 

Blount Co., J. G., Everett, Mass. 

Niles-Bement-Pond OCo., 111  Broad- 


way, New York. 


SLIDE RULES 

Gilson Slide Rule Co., 
Keuffel & Esser Co., 
SLOTTERS, MACHINE 
Baker Bros., Toledo, O, 


Niles, Mich. 
Hoboken, N. J. 


Betts Machine Co., Rochester, N. Y. 
Consolidated Mch. Tool Co. of Amer- 
ica, 17 E, 42nd St., New York. 

Dill Mch.. Co., T. C., Philadelphia. 

Newton Machine Tool Works, Inc., 
Philadelphia. 

ae 2s Pond Co., 111 Broadway, 
New 


Rhodes Mfe. “Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia. 
Steptoe Co., John, Cincinnati. 


SLOTTERS, PORTABLE 


Consolidated Mch. Tool Co. of Amer- 
ica, 17 E. 42nd St., New York. 
Newton Machine Tool Works, Inc., 

Philadelphia. : 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 
SOCKETS 


Cleveland Twist Drill _Co., Cleveland. 


Greenfield Tap & Die Corp., Green- 
field, Mass. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 


National Twist Drill & Tool Co., De- 
troit, Mich. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland. 

Union Twist Drill Co., Athol, Mass. 

Whitman & Barnes Mfg. Co., Akron, 
Ohio. 

Williams & Co., J. H., 61 Richards 


St., Brooklyn, N. Y. 
SOLDER 
Hoyt Metal Co., St. Louis, Mo. 


SPECIAL MACHINERY ae TOOLS 


Adamson Mech. Co., Akro O. 

Air Reduction Sales Co., 342 Madison 
Ave., New York. : 

Automatic Machine Co., Bridgeport, 
Conn, ; 

Baird Machine Co., Bridgeport, Conn. 


Banner Die, Tool & Stamping Co., 
Columbus, O. 


Beaman & Smith Co., 


Raat 
Bethlehem Steel Co., Bethlehem, 
Betts .Machine Co., Rochester, N. Y. 
Bilgram Machine Works, 1231 Spring 
Garden St., Philadelphia. 
Blanchard Machine Co., 64 State St., 


Clambridge, Mass. 
E. Brooklyn, N. Y. 


Providence, 
Pa. 


Bliss Co., aWie; 

Brock Tool & Mfg. Works, Arthur, 
Jr., Philadelphia. 

Brown Co., A. & F., 79 Barclay St., 
New York. 7 

Bucher-Smith Co., East Liverpool, O. 


Bade peuney Engineering Co., Colum- 

bus, fe 

Chambersburg Engineering Co., Cham- 
bersburg, Pa. 

Columbus Die, Tool & Mch. Co., Co- 


lumbus, O. 
Consolidated Mch. Tool Corp. of Amer- 
ica, 17 E. 42nd St., New York. 
Davenport Mfg. Co., Meadville, Pa. 
Davis-Bournonyille Co. (Air Reduction 
Sales Co.), 342 Madison Ave., New 


York. 
Earle Gear & Machine Co., 4707 
Stenton Ave., Philadelphia. 
Fawcus Machine Oo., Pittsburgh. 
Ferner Co., Roy Y., Washington, D. C. 
Garvin Machine Co., Spring and Va- 
rick Sts., New York. 
Gisholt Mech. Co., 9 South Baldwin 
St., Madison, Wis. 
Grant Mfg. & Mch. Co., N. W., Sta- 


tion, Bridgeport, Conn, 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago, 

Hogeson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., Windsor Locks, 
Conn. 

eeapir Milling Mch. Co., Rockford, 
Il 

Kent-Owens Machine Co., Toledo, O. 

King, R. D., 1620 Monadnock Block, 
Chicago. 

Langelier Mfg. Co., Arlington, Cran- 
ston, R. I 

Littell Machine Co., F. J., 4125 Ra- 
venswood Ave., Chicago. 

Lucas Machine Tool Co., Cleveland. 

Manufacturers’ Consulting Engineers, 
Syracuse, N. Y. 

Mon Pe Tool & Die Co., Roselle, 

ee eee re Mfg. Co., Newark, 


Meise] Press Mfg. Co., 
ter, Ave., Boston 25, 
betas Machine Co., 


Modern Tool Co., Erie, Pa. 
Mueller Mch. Tool Co., Cincinnati. 
National Acme Co., Cleveland. 


948 Dorches- 
Mass. 
Indianapolis, 


National Automatic Tool Co., Rich- 
mond, Ind, 

National Machinery Co., Tiffin, O. 

National Tool Co., Cleveland. 


National Twist Drill & Tool Co., De- 


troit, Mich. 

Newton Machine Tool Works, Ince, 
Philadelphia. 

Niagara Machine & Tool Works, Buf- 
falo.) NY; 

Niles-Bement-Pond Co., 111 Broad- 
way, my 2 

Paxson Co., J. W., Philadelphia. 


Pratt & Whitney Co., Hartford, Conn. 
xenon Engineering Co., Jamestown, 
Production Engineering Corp., Canas- 
tota, Ye 
Reed-Prentice Co., Worcester, Mass. 
Reliance Die & Stamping Co., 515 N. 
LaSalle St., Chicago 
Bete fond Machine Tool Co., Rockford, 
4522 West 


S .& S Machine Works, 

Lexington St., Chicago. 

Shuster Co., F. B., New Haven, Conn. 

Simonds Mfg. Co., Pittsburgh, Pa. 

Southwark Foundry & Machine Co., 
Philadelphia. 

Steel Products Engineering Co., 


Rochester, N. Y. 


Spring- 
el 
Taylor-Shantz Co., 


Toledo Mch. & ‘Tool Co., Toledo, O. 

V & GO Press Co., Hudson, N. Y. 

Mh 3 Fee ao Tool Co., Waltham, 
ass. 

Waltham Machine Works, Waltham, 


Mass. A 
Weed Engineering Works, Inc., Bridge- 
port, Conn. 
Wiggins Machine & Mfg. Co., 
Burke, Vt. 
Woods Engineering Co., Alliance, O. 
SPEED REDUCERS 
Adamson Mch, Co., Akron, 
Cleveland Worm & Gear Co., 


Cleve- 
land. 
Foote Bros. Gear & Mch. Co., 232 
Chicago. 


North Curtis St., 
James Mfg. Co., D. O., 1120 West 
Monroe St., Chicago. 
Jones Foundry & Machine Co., W. A., 
4409 W. Roosevelt Rd., Chicago. 
Moore & White Co., 2707-2737 No 
15th St., Philadelphia. 
‘SPINDLES, HOLLOW BORED 
American Hollow Boring Co., Erie, Pa. 
SPINNING LATHES 
See Lathes, Spinning. 
SPRING COILING AND 
FORMING MACHINERY 


Baird Machine Co., Bridgeport, Conn. 
Hjorth Lathe & Tool Co., Boston. 


SPRINGS 
Chatillon 
New Y 


SPROCKET CHAINS 


inc, 


Ohio. 


& Sons, John, 85 Cliff St., 
ork. 


bia tal Chain & Mfg. Co., Worcester, 

ass. 

Boston Gear Works, Norfolk. Downs, 

ass. 

Caldwell & Son Co., H. W., 17th St. 
and Western Ave., Chic cag 0. 

Cullman Wheel Co., 1339 ‘Altgeld St., 
Chicago. 

Diamond Chain & Mfg. Co., Indian- 
apolis, Ind, 

Duckworth Chain & Mfg. Co., Spring- 
field, Mass. 

Link-Belt Company, Chicago. 

Morse Chain C'o., Ithaca, N. Y. 


Morton, Thomas, 245 Centre St., New 


York. 
Philadelphia Gear Works, Philadelphia 
Whitney Mfg. Co., Hartford, Conn. 


SPROCKETS 


Baldwin Chain & Mfg. Co., 
Mass. 
poe Gear Works, Norfolk Downs, 
83, 
Cullman Wheel Co., 1339 Altgeld St., 
Chicago. 


Duckworth Chain & Mfg. Co., Spring- 


Worcester, 


field, Mass. 
Jones Foundry & Mch. Co., W. A., 
4409 W. Bopscie Rd., Chicago. 


Link-Belt Company, Chicag 0. 
Meisel Press Mfg. Co., 948° Dorchester 


Ave., Boston 25, ass. 
Morse Chain Co., Ithaca, N. Y. 
Philadelphia Gear Works, Philadelphia. 


Whitney Mfg. Co., Hartford, Conn. 


SPRUE CUTTERS 


Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 

STAMPINGS, SHEET METAL 

American Tool & Mfg. Co., Urbana, 
Ghio, 

Banner Die, Tool & Stamping Co., 
Columbus, he 


Bridgeport Brass Co., Bridgeport, Ct. 

Chase Metal Works, Waterbury, Conn. 

Eastern Tool & Mfg. C'o., 135 Bloom- 
field Ave., Bloomfield, N. J. 

Se Mch. & Stamping Co., Cleve- 
an 

King, R. D., 1620 Monadnock Block, 
Chicago 

Safety Wire Gas Globe Co., Columbus, 
Ohio. 

STAMPS, LETTERS AND 
FIGURES, STEEL 

Goodell-Pratt Co., Greenfield, Mass. 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
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Matthews & Co., Jas. H., Pittsburgh. 
Noble & Westbrook Mfg. Co., Hart- 
ford, Conn, 
Pannier Bros. Stamp C.,- Pittsburgh. 
Schoder & -Lombard Stamp Co., 202 
Gentre §t., New York. : 
Schwerdtle Stamp Co., Bridgeport, 
Conn, 
STEEL 
Colonial Steel Co., Pittsburgh. 
pla od Steel Co., McKeesport, 
a. . 
Hawkridge Bros. Co., Boston, Mass. 
Ludlum Steel Co., Watervliet, N. Y. 
Ryerson & Son, Joseph T., 2558 West 
16th St., Chicago. - 
Simonds Saw & Steel Co;, Fitchburg, 
ass. 
Latrobe, 


Bites Alloys Steel ©o:, 


bit Crucible Steel Co., Aliquippa, 

a. 

STEEL, COLD DRAWN 

a ala Products Co., Beaver 
alls, 

Ryerson & Son. Joseph T., 2558 West 
16th St., Chicago. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Dios Drawn Steel Co., Beaver Falls. 

United Alloy Steel Cone Canton, O. 


STEEL, COLD ROLLED STRIP 
AND SHEET 


Ryerson & Son, Joseph T., 2558 West 
16th S$t., Chicago. 


STEEL, HIGH SPEED TOOL 


Armstrong Bros. Tool Co., 313 N. 
Francisco Ave., Chicago, 
Chesterfield Metal Co., Detroit, Mich. 
Colonial Steel Co., Pittsburgh, Pa. 
Firth-Sterling Steel Co., McKeesport, 


Co., Boston, Mass. 
Haynes Stellite Co., 30 E. 42nd St., 
New York. ¢ 
Ludlum Steel Co., Watervliet, N. Y. 
Ryerson & Son, Joseph T., 2558 West 
_16th St., Chicago. 
Simonds Saw & Steel Co., Fitchburgh, 


Pa, 
Hawkridge Bros. 


Mass. 

Voneee Steel Co., Latrobe, 
a, 

Yolen Crucible Steel Co., Aliquippa, 
a, 

STEEL, MACHINE 


Colonial Steel Co., 
Fir Beene Steel Co., McKeesport, 


a. 
Hawkridge Bros. Co., Boston, Mass. 
Ryerson & Son, Joseph T., 2558 West 

16th St., Chicago. 


Pittsburgh, Pa. 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 

ee Drawn Steel Co., Beaver Falls, 

Vauade voy Steel Co., Latrobe, 
a. 

Vulean Crucible Steel Co., Aliquippa, 


Pa. 


STEEL SHELVING, RACKS, 
BARRELS, TABLES, ETC. 


Lupton’s Sons Co., David, Philadel- 
phia, Pa. 

STELLITE 

Haynes Stellite Co., 30 E. 42nd St., 
New York. 


STENCILS, STEEL 


Matthews & Co., J. H., Pittsburgh. 
Schoder & Lombard Stamp Co., 
Centre St., New York. 


STOCKS, DIE 


Armstrong Mfg. Co., Bridgeport, Conn. 


Butterfield & Co., Div. Union Twist 
Drill Co., Derby Line, Vt. 
Card Mfg. Co., S. W.. Div. Union 
Twist Drill Co., pre Mass. 
Carpenter Aes & Die Co., M., Paw- 
tucket, 

Curtis & Gartis Co., 324 Garden St., 
Bridgeport, Conn. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Hart Mfg. Co., E. 20th St. and Ma- 
rion Ave., Cleveland. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn, 

Reed Mfg. Co., Erie, Pa. 

ee Sons, Inc., D.. Yonkers, 


STONES, OIL 


Carborundum Co., Niagara Falls, N. Y. 
Norton Co., Worcester, Mass. 
Vitrified Wheel Co., Westfield, Mass. 


STOOLS, STEEL 


See Furniture, 
room, 


Shop and Drafting 


STRAIGHTENING MACHINERY 


Morse Twist Drill & Mch. Co., 
Bedford, Mass. 
Niles-Bement-Pond Co., 

New York. 
Shuster Co., F. B., New Haven, Conn. 
Springfield Machine Tool me 631 

Southern Ave., Springfield 
Standard Engineering Wank?” 

tucket, R. I. 


STUD SETTERS, OPENING 
Errington Mechanical Laboratory, 

Broadway and John St., New York. 
Geometric Tool Co., New Haven, 
Snyder Mfg. Co., Detroit, 


-New 
111 Broadway, 


Paw- 


Ae UTOMOBILE PARTS, 


Findlay Engineering & Mfg. Co., Find- 
lay, O. 


SWAGING MACHINES 


Etna Machine Co., Toledo, O. 

Langelier Mfg. Co., Arlington, Cran- 
ston, fer ; 

Torrington Co., Torrington, Conn. 

SWITICHBOARDS 

Sriete Electric Co., Schenectady, 

Westinghouse Elec. & Mfg. Co., 160 


Seventh Ave., Brooklyn, N. Y. 


SWITCHES 
Bristol C'o., Waterbury, Conn. 
pigs Electric Co., Schenectady, 


Monitor Controller Co., Baltimore, Md. 
Westinghouse Elec. & Mfg. Co., 160 
Seventh Ave., Brooklyn, N. Y. 

e 


TACHOMETERS 

Bristol Co., Waterbury, Conn. 

Coats Mch. Tool Co., Inc., 112 W. 
40th St., New York, 

Veeder Mfg. Co., 39 Sargeant St., 


Hartford, Conn. 


TAPER PINS, TOOL STEEL 

Worcester Steel Products Co., Worces~ 
ter, Mass. 

TAPES, MEASURING 


Dietzgen Co., Eugene, 166 W. 

roe St., Chicago. 
Keuffel & Esser Co., Hoboken, N. J. 
Starrett Co., L. S., Athol, Mass, 


TAP EXTENSIONS 
Allen Mfg. Co., Hartford, Conn. 


Mon- 


- TAP EXTRACTORS 


Walton Co., Hartford, Conn. 
TAP HOLDERS 
National Automatic Tool Co., Rich~ 


mond, Ind. 


TAPPING ATTACHMENTS AND 
DEVICES 

American Tool Works Co., 

Baker Bros., Toledo, 

Barber-Colman _ Co., 

Barnes Co., W. F. & John, 231 Ruby 
S Rockford, Tl. 

Beaman & Smith Co., 


anne Providence, 
Cincinnati Bickford Tool Co., Oakley, 
Cincinnati. 
Consolidated Mch. Tool Corp. of Amer- 


Cincinnati. 
ig Rockford, mm. 


ica, 17 EH. 42nd St., New York. 
Eastern oe & Tool Co., Inc., Brook~ 
yn, 
Errington Mechanical Laboratory,. 


Broadway and John St., New York. 
Geometric Tool Co., New Haven, Ct. 
Leland-Gifford _Co., Worcester, Mass. 
Modern Tool Co., ‘Erie, Pa. 

Mueller Machine Tool Co., Cincinnati. 


National Automatic Tool Co., Rich- 
mond, Ind. 

Procunier, Wm. L., 18 So. Clinton 
St., Chicago. 

Wahlstrom Tool Co., 2nd Ave, and 
56th St., Brooklyn, N. 

Western Mch. Tool Works, * Holland, 


Mich. 
Whitney Mfg. Co., Hartford, Conn. 


TAPPING MACHINES 
Acme Machinery Co., Cleveland, 
ees a Toledo, O. 
urke achine Tool Co., 516 ~ 
dusky St., Conneaut, ean 
Eastern Tube &- Tool Co., ‘Inc., Brook-~ 
lyn, N. Y. 
Garvin Machine Co., Spring and Va- 


rick Sts., New York. 
Geometric Tool. Co; New Haven, Ct. 


Harrington, Son Co., Inc, Edwin, 
Philadelphia. 
renee pe Co., Arlington, Cran- 
ston ‘ 
Moline Tool “G0. Moline, Ill. 
Tool Co., Detroit, 


Murchey Mch, & 
Mich. 


National Automatic Tool Co., Rich- 
mond, Ind, 

National Machinery Co., Tiffin, O. 

saa Wm. L., 18 §. Clinton St... 


Chica, 
Rockford “Drilling Mch. Co., Rockford, 


Saunders’ Sons, Ine, D., Yonkers, 


TAPPING RCHINES SENSITIVE, 


VERTIC 

Anderson Die. Mch. Co., Bridgeport, 
Conn. 

TAPS 

Alvord Reamer & Tool Co., Millers- 
burg, Pa. 

eigen Tap & Die Co., Greenfield, 

ass. 

Besly & Co., Charles H., 120-B No. 
Clinton St., Chicago. : 
Brubaker & Bros, Co., “W.) , Se 

Church St., New York 
Butterfield & Co., Div. Union Twist 
Drill Co., Derby Line, 


Card Mfg. Co., S. W. Div. of Union 
Twist Drill Co., Mansfield, Mass. 


Carpenter Tap Die Co; ae ME 
Pawtucket, R. > 

Geometric Tool Co., New Haven, Ct. 

Greenfield Tap & Die Corp., Green- 
field, Mass. , 

Hanson Tap & Gauge Co., Hartford, 
Conn. 

Hardinge Bros., Inc., Berteau and Ra~ 
yvyenswood Aves., Chicago. 

Landis Machine O©o., Inc., Waynes- 


boro, Pa, 
Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 
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TAPS and 


The Famous Carpenter Quality 


REGISTERED 


FIRST CHOICE OF EXPERTS— 
MAKE IT YOURS 


The J. M. Carpenter Tap & Die Co. 


Oldest Tap and Die Makers in America 
PAWTUCKET ‘RHODE ISLAND 


THREE TIMES AS FAST— 


Anderson Pneumatic Scrapers treble the amount of scraping 


a man can do by hand—do it as well and keep it up every. 


working hour of the day. Don’t fail to write for full par- 
ticulars. 


1910 KISHWAUKEE _ST., 
» ROCKFORD ILLINOIS 


TOOL STEEL TAPER PINS 


Because of highly specialized machinery, recently de- 
veloped, we are in a position to supply Tool Steel 
Taper Pins at particularly moderate prices. 


We also manufacture standard turned taper pins. 
25 Union Street 


Worcester Steel Products Co., woncrercr mass. 


, flanges, ete., like a lathe. 
Single point tool travels radially, ‘ 
feeds automatically, faces diam- 
eters 6” to 24”. Details? 


/ MUMMERT-DIXON COMPANY 
HANOVER, PA. 
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HaveYouSeentheNewKENT? 


HANDBOOK 


éNt 


ROBERT T. KENT 
EDITOR-IN-CHIEF 


TENTH EDITION 
1923 


JOHN WILEY 
AND 


SONS 
INC. 


KENT’S 


Mechanical Engineers’ Handbook 


Rewritten by a Staff of 36 Experts 
Robert T. Kent, Editor-in-Chief 


2247 pages. 414 by 7. Profusely illustrated. 
Real leather, $7.00 postpaid; 
“‘Atholeather,’”? $6.00 postpaid 


Indicate the binding you desire—send the coupon 


TODAY 


WILEY FREE EXAMINATION COUPON 


John Wiley & Sons, Inc., 432 Fourth Ave., New York City. 
Gentlemen—Kindly send me The New Kent. 
Leather 
“Altholeather”’ . ($6. 
(Check the binding desired.) 
I agree to remit the price of the edition ordered within 10 
days after its receipt or return it postpaid. 


(State what society) 
Subscriber of MACHINERY? Yes 
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Cleveland. 


National Acme, Co), 
Hartford, Conn, 


Pratt. & Whitney Co., 


Precision & Thread Grinder Mfg. Co., 
Philadelphia, 

Reiff & Nestor Co., Lykens, Pa. 

pam Sons, Inc., D., Yonkers, 

Standard Tool Co., Cleveland. 

Wells Corporation, Greenfield, Mass. 

Worcester Steel Products Co., Wor- 
cester, Mass. 


TAPS, COLLAPSING 


Consolidated Mch. Tool Corp. of Amer- 


ica, 17-E. 42nd St., New York. 

Errington Mechanical Laboratory, 
Broadway and John St., New York. 

Geometric Tool Co., New Haven, Ct. 

Modern Tool Co., Erie, Pa. 

Murchey Mch. & Tool Co., 34 Porter 
St., Detroit, Mich. 

National Acme Co., Cleveland. 

Victor Tool Co., Madison & W. M. 
Ro RG Waynesboro, Pa. 

THERMOMETERS 

American Gas Furmace C'o., Elizabeth, 

Bristol ‘Co., Waterbury, Conn. 

Taylor Instrument Companies, Roches- 
ter, ; 

Wilson- Maeulen Co., T7236 Ho 43rd 
St., New York. 

THERMOMETERS, INDICATING 


AND RECORDING 
Taylor Instrument Companies, Roches- 
igs INE Ne 


THREAD CUTTING MACHINERY 


Automatic Mch. Co., Bridgeport, Conn. 
Eastern Machine Screw Corp., New 
Haven, Conn. 


Ferner Co., Roy Y., Washington, D. C. 
Geometric Tool Co., New Haven, Conn, 
H & G_ Works, Eastern Machine 
Screw Corp., New Haven, Conn. 
Landis Machine Co., Inec., Waynes- 
boro, ’ 
Murchey Mh. & Tool Co., Detroit, 
Mich. 
National Acme Co., Cleveland. 
National Machinery. Co.. Tiffin 


Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 

Williams Tool Corp., Erie, Pa. 


THREAD CUTTING TOOLS 


Armstrong Bros.. Tool Co., 313 N. 
Francisco Avye.,. Chicago. 

Ready Tool Co., Bridgeport, Conn, 

Rivett Lathe & Grinder Corp., Brigh- 

‘ton, Boston, : 

Williams & Co., J. H., 61 Richards 


St., “Brooklyn, N. Y. 


THREAD GAGES 
See Gages, Thread. 


THREAD GAGE WIRES 
Van Keuren Co., Boston. 


THREAD MILLING MACHINES 
Tool Corp. of Amer- 


oleae Mch. 

apes 17 42nd St., New York. 

Hall mE Thread Milling Mch. 
Co., Philadelphia. 

Hanson-Whitney Machine Co., Hart- 
ford, Conn, 

Newton Machine Tool Works, Inc., 
Philadelphia. 

Pratt. & Whitney Co., Hartford, Conn. 

Waltham Machine Works, Waltham, 


Mass. 


THREAD ROLLING MACHINES 


Acme Machinery Co., Cleveland. 
National Machinery Co., Tiffin, O. _ 
Stoll Co., Ine., isi, Buffalo, N. Y. 


THREAD ROLLING MACHINES, 
SHEET METAL 

V & O Press Co., Hudson, N. Y. 

TIME RECORDERS, WORKMEN’S 
TIME ON THE JOB 

See Recording Instruments for Time. 


TIRE MOLD CUTTING MACHINES 


Keller Mechanical Engineering Corp., 
74 Washington St., Brooklyn, N. Y. 


TIRE WELDERS AND BENDERS 


Williams, White & Co., Moline, Ill. 

TOOL CASES 

Gerstner & Sons, H., Dayton, O. 

Starrett Co., L. §S., Athol, Mass. 

TOOL HOLDER BITS, HIGH 
SPEED STEEL 

Armstrong Bros. Tool Co., 313 N. 
Francisco Ave., Chicago. 

Barber-Colman Co., Rockford, Il. 

Colonial Steel Co., Pittsburgh. 

eS Sterling Steel Co., McKeesport, 
a 

Simonds Saw & Steel Co., Fitchburg, 
Mass. 

Ludlum Steel Co., Watervliet, N. Y. 

Vanadium-Alloys Steel Co., Latrobe, 
Pa. 

Whitman & Barnes Mfg. Co., Akron, 
Ohio. 

Williams & Co., J. H., 61 Richards 
St., Brooklyn, N. Y. 

TOOL HOLDERS 

Armstrong Bros. Tool Co., 313 N. 
Francisco Ave., Chicago, 

Cleveland Twist Drill Co., Cleveland. 

Gisholt Machine Co., 9 South Bald- 
win St., Madison, Wis. 

Lovejoy Tool Go.. Inc., Springfield, Vt. 

oO. . Tool Holder Co:, Shelton, Ct. 

Osgood Tool Co., J. L., Buffalo, N. Y. 

Ready Tool Co., Bridgeport, Conn. 
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Western Tool Mfg. Co., Springfield, 
Ohio 
Williams & Co., J. H., 61 Richards 


St., Brooklyn, N. Y. 


TOOL SALVAGE 
Chicago Tool Reclaiming Co., 
Austin, Ave, Chicago. 
TOOL SALVAGING MACHINES 
Machinery Co. of America, Big Rapids, 
Mich 
TORCHES OXY-ACETYLENE 
AND OXY-HYDROGEN 


See Welding and Cutting, 
lene, Equipment. 


La EW 


Oxy-Acety- 


TRACING CLOTH AND PAPER 
Dietagen_Co., Eugene, 166 W. Monroe 


St., Chicago. 
Keuffel & Wsser Hoboken, N. J. 


TRACING FILING CABINETS 
See Cabinets, Filing. 


Ga, 


TRACKS, TROLLEY AND 


OVERHEAD 

Harrington, Son & C'o., Inc., Edwin, 
Philadelphia. 

TRACTORS, INDUSTRIAL 


FPlwell-Parker Electric Co., Cleveland. 


Yale & Towne Mfg. Co., Stamford, 
Conn, ; 

TRAILERS, INDUSTRIAL 

Elwell-Parker Electric Co., Cleveland, 

TRANSFORMERS 

General Electric Co., Schenectady, N. Y. 

Reliance Elec. & Eng. Co., 1056 
Ivanhoe Road, Cleveland. 


Westinghouse Electric & Mfg. “Co., E. 


Pittsburgh, Pa. 
TRANSITS, ENGINEERS 
Dietzgen Co., Eugene, 166 W. 


St., Chicago. 
Keuffel & Esser Co., Hoboken, N. J. 


TRANSMISSION MACHINERY 

See Hangers, Shafting, Pulleys, Clutches. 
Couplings, Belting, Chain, etc. 

TRANSMISSION, VARIABLE SPEED 


Oilgear Co., Milwaukee, Wis. 
Reeves Pulley Co., Columbus, 


Monroe 


Ind. 


TROLLEYS AND TRAMWAYS 
Curtis Pneumatic Machinery Co., 1568 
Kienlen Ave., St. Louis, Mo. 
Hanna Engineering Works, 1763 Els- 

ton Ave., Chicago. 
Roeper Crane & Hoist Works. Read- 
ing, Pa. 
Wright Mfg. Co., 
Yale & Towne 
Conn, 


TRUCK WHEELS 


Lisbon, 


Gy, 
Mfg. Co., Stamford, 


Divine Bros. Co., .Utica, N. Y. 

TRUCKS, INDUSTRIAL 

Elwell-Parker Electric Co., Cleveland. 

tale & Towne Mfg. Co., Stamford, 
Jonn, 


TUBE EXPANDERS 

Ryerson & Son, Joseph T., 2558 West 
16th St., Chicago. 

Watson-Stillman Co., 192 Fulton S8t., 
New York. 

TUBING, FLEXIBLE 

Almond Mfg. Co., T. B., Ashburnham, 
Mass. 


TUBING, SEAMLESS STEEL 
National Tube Co., Pittsburgh. 


TUBING, STEEL 


National Tube Co., Pittsburgh. 
Ryerson & Son, Joseph T., 2558 West 
16th St., Chicago. 


TUMBLING BARRELS 


Abbott Ball Co., Elmwood Hartford, 
Conn 

Baird Mch. Co., Bridgeport, Conn. 

Globe Mch. & Stamping Co,, Cleve- 
land, O. 

Royersford Fdry. & Mch. Co., 54 No. 
5th St., Philadelphia. 

TURNTABLES 

Canton Fdry. & Mchy. Co., Canton, O. 


Chicago. 


TURRET ATTACHMENTS 
ee Mfg. Co., T. R., Ashburnham, 


ass. 
McCrosky Tool Corp., Meadville, Pa. 
Newark, 


Metcl beer -Catucci Mfg. Co., 


Link-Belt Company, 


TURRET LATHES, VERTICAL 
Pratt & Whitney Co., Hartford, Conn. 


TWIST DRILLS 


See Drills, Twist. 

UNIONS 

Dart Mfg. Co., E. M., Providence, 
Reyes 

UNIVERSAL JOINTS 

Baush Machine Tool Co., Springfield, 
Mass, 

Bowen Gear Works, Norfolk Downs, 
ass. 

Gray & Prior Machine Co., Hartford, 


Conn. 
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VALVE LEATHERS 


Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 

VALVES, HYDRAULIC 

E.mes Engineering Works, Charles F., 
222 North Morgan St., Chicago. 

Hydraulic Press Mfg. Co., Mt. Gilead, 
Ohio. 

Watson-Stillman Co., 192 Fulton St., 
New York. 


VENTILATING APPARATUS 


Buffalo Forge Co., Buffalo, N. Y. 

General Electric Co., Schenectady, 
NE OY 

VISE JAWS 

Athol Machine & Fdry. Co., Athol, 


Mass. 


VISES AND CLAMPING DEVICES. 
AIR OPERATED 


Hannifin Mfg. (Co., Kolmar Ave. and 
Lexington St., Chicago, 

Logansport Mch. Co., 529 Market St., 
Logansport, Ind. 

VISES, BENCH 

Athol Machine & Fdry. Co., Athol, 
Mass. 

Columbian Hardware’ Co., Cleveland. 

Goodell-Pratt Co., Greenfield, Mass. 

Reed Mfg. Co., Erie, Pa. 

Western Tool & Mfg. Co., Springfield, 
Ohio. 

Yost Mfg. Co., Meadville, Pa. 

VISES, MACHINE 

Armstrong Bros. Tool Co., 313 No. 
Francisco Ave., Chicago. 

Brown Engineering Co., 133 No. Third 
St., Reading, Pa. 

Carter & Hakes Co., Sterling Place, 
Winsted, Conn. 

Edlund Machinery Co., Inc., Cortland, 

Graham Mfg. Co., Providence, R. I. 

Martin Tool & Die Works, J. §&., 


Springfield, O. 
Skinner Chuck Co. 
Standard Engineering Works, 

tucketvom. I. 

Thomas Elevator Co., 24 So. 

Ave., Chicago 

Hartford, Conn. 
Pa. 


New Britain, Ct. 


"Paw- 
Hoyne 
Whitney Mfg. ior 
Yost Mfg. Co., Meadville, 


VISES, PIPE 


Armstrong Mfg. Co., 
Athol Mch. & Fdry. 
Bignall & Keeler 


Bridgeport, Conn. 
Co., Athol, Mass. 

Machine Works, 
Edwardsville, Ill. 


Butterfield & Co., Div. Union Twist 
Drill Co., Derby Line, Vt. 

Columbian Hardware Co., Cieveland. 

Curtis & Curtis Co., 324 Garden St., 
Bridgeport, Conn. 


ee Tap & Die Corp., Greenfield, 
Mass. 
Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, Ine, D., 
Nive : 
H. GL 


Williams & Co., J. Richards 
St.,. Brooklyn, N. Y, 
Yost Mfg. Co., Meadville, Pa. 


VISES, PLANER AND SHAPER 


American Tool Works Co, Cincinnati. 
Cincinnati Planer Co., Cincinnati. 

Hendey Mch. Co., Torrington, Conn. 
Skinner Chuck Co., New Britain, Ct. 


VISES, UNIVERSAL MACHINE 


Boston Seale & Machine Co., Roxbury, 
Mass. 
Ree & Sharpe Mfg. Co. 


Yonkers, 


., Providence, 


Brown Engineering Co., 133 No. Third 


St., Reading, Pa. 

Graham Mfg. Co., Providence, R. I. 

Skinner Chuck Co., New Britain, Ct. 

VISES, UNIVERSAL 
WOODWORKERS’ 

Columbian Hardware Co., Cleveland. 

Victor Tool Co., Madison & W. M. 
R, RS Waynesboro, Pa. 

Yost Mfg. Co., Meadville, Pa. 

VOLTMETERS 

Bristol ©o., Waterbury, Conn. 

ee Electric Co., Schenectady, 

WASHER MACHINERY 

National Machinery Co., Tiffin, O. 

WASHERS 

Globe Machine & Stamping Co. 

n ee O- : 
yerson on, Joseph T., (2558 Ww. 
16th St., Chicago. 

Wilmington Fibre Specialty Ges: Wil- 
mington, Del. 

WASHERS, LEATHER 

Chicago Rawhide Mfg. Co., 1309 Els- 

Aes Bre eo cnee: 
ieren lo. Jharles A., 73 FE 
St., New York, en 

WASHERS, SPACING 

See Collars, Spacing, ete. 

WASHING ‘MACHINES, METAL 
PARTS 

Crescent Washing Mch, Co., New 
Rochelle, N, Y. 

WELDING AND CUTTING, JOB 

Air Reduction Sales Co., 342 Madi- 
son Ave., New York, 

Davis-Burnonville Co, (Air Reduction 
Sa.es Co.), 342 Madison Ave., New 
York. 

Globe Machine & Stamping Co., 
Cleveland, O. 

Presto-O-Lite Co., Inc., 30 E. 42nd 
St., New York. 


_ Sidney Machine Tool Co., 


eee Electric Welding Co., Lynn, 

(Lass, 

Thomson Spot Welder Co., Lynn. 
Mass. 

Westinghouse Elec. & Mfg. Co., Hast 
Pittsburgh, Pa. 


Winfield Electric Welding Mch. Co., 
Warren, O. 


WELDING AND CUTTING, OXY- 
ACETYLENE EQUIPMENT 


Air Reduction Sales Co., 342 Madison 


_ Ave., New York. 
Davis-Burnonville Co, (Air Reduction 


Sales Co.), 342 Madison Ave., New 
P xe OL 

rest-G-Lite Co., Inc, 30 E. 42nd 

St., New York. : 
WELDING EQUIPMENT, 

ELECTRIC ARC 
General Electric Co., Schenectady, 
Gibb Instrument Co., Detroit. 
Westinghouse Elec. & Mfg. Co., East 


Pittsburgh, Pa, 


WELDING MACHINES, 
ELECTRIC BUTT 


Federal Machine & Welder Co., War- 
ren, 


Gibb Instrument Co, Bay City, Mich. 
Thomson Electric Welding Co., Lynn, 
Mass. ; 

Cleveland, 


(Di ae Electric Welder Co., 


hio, 
Winfield Electric Welding Mch. Co., 
Warren, 


WELDING MACHINES, 
ELECTRIC SPOT 


Federal Machine & Welder Co., War- 
ren, 

Gibb Instrument Co., Bay City, Mich. 

Taylor Welder Co., Warren, O. 

Thomson Electric Welding Co., Lynn, 
Mass. 

Perio Spot Welder Co., Lynn, 

18y ES ces Welder Co., Cleveland, 


Ohi 
Winfield Electric Welding Mch, Co, 
Warren, 


WELDING RODS AND WIRE 


Air Reduction Sales Co., 342 Madison 
Ave., New York. 
Davis-Burnonville Co, (Air Reduction 
abi Co.), 8342 Madison Ave., New 
ork. 


WIRE GOODS 
Eastern Tool & Mfg. Co., 135 Bloom- 
field Ave., Bloomfield, pede 


WIRE-NAIL MACHINERY 

National Machinery Co., Tiffin, O. 

Ryerson & Son, Joseph 'T., 2558 West 
16th St., Chicago. 


WIRE STRAIGHTENERS AND 
CUTTERS, AUTOMATIC 


Shuster Co., F. B., New Haven, Conn. 


WIRE WORKING MACHINERY 
Baird Machine Co., Bridgeport, Conn. 
King, RD? 1620 Monadnock Block, 


Chicago. 
Shuster rth , F. B., New Haven, Conn. 


WOOD ‘SCREW MACHINERY 
Cook Co., Asa S., Hartford, Conn. 


WOOD WORKING MACHINERY 

Crescent Machine Co., 56 Main St., 
Leetonia, O. 

Mae Wor 
ids, 


Big Rap- 
Sidney, O. 


of America, 


WRENCHES 
Armstrong Bros. Tool Co., 313 North 
Francisco Ave., Chicago. 
Armstrong Mfg, Co., Bridgeport, Conn. 
psy ps Machine & Foundry Co., Athol, 
ass 


Coes Wrench Co., Worcester, Mass. 

Goodell-Pratt Co., Greenfield, Mass. 

Greene, eet & Co., 109 Duane St., 
ew 

Standard Tool Co., Cleveland. 


Williams & Co., aft H., 61 Richards 


St., Brooklyn, Naa, 
WRENCHES, PIPE 


Greene, Tweed & Co., 109 Duane 
St., New York. 

Greenfield Tap & Die Corp., Green= 
field, Mass. 


Reed Mfg. Co., Erie, Pa. 
Williams & Co., J. HL, 
St., Brooklyn, F98's, 


WRENCHES, 


Greene, Tweed & Co, 109 Duane S&t., 
New York. ; 

Williams & Co., J. H., 61 Richards 
St., Brooklyn, N. Y. 


WRENCHES, 


Besly & Co., 1 
Clinton St., Chicago, 

Brubaker & Bros. Co., 
Church St., New York. 

Butterfield & Co., Div. Union Twist 
Drill Co., Derby Line, Yt. 

Card Mfg. Co., S. W. Div. of Union 
Twist Drill Co., Mansfield, Mass. 
Carpenter Tap & Die Co., J. M., Paw- 

tucket, R. I. 
Goodell-Pratt Co., Greenfield, 
Greenfield Tap Die Corp., 
field, Mass, 
Morse Twist Drill & Mch, Co., 
Bedford, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Starrett Co, L. S., Athol, Mass. 


61 Richards 


RATCHET 


TAP 


Charles H., 120-B No. 


Wiig Le rod 


Mass. 
Green- 


New . 
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If You Make Fine Instruments You 
Need Good Bench Lathes 


Making fine instruments, a few for experimental purposes or a great many on a 
manufacturing basis, is work for Cataract Bench Lathes. 


In this particular case it is manufacturing Shore Scleroscope parts. The Sclero- 
scope is used to determine the hardness of metals. Its decisions must be unques- 
tionable, accordingly duplicate parts must be produced with great care and accur- 
acy. Cataract Lathes easily meet requirements and keep dimensions within .0005” 
limits. 


Seven Cataract Lathes are used for turning steel plungers, steel thumb nuts, 
brass ratchets, etc., as well as for boring, facing and threading other parts. 


After three years’ constant use, the ‘‘Shore’’ people consider the Cataract Precision Lathe the best 
machine of its kind on the market. Reports from other users show this to be the concensus of 
opinion in many shops. May we send the catalog? 


HARDINGE BROTHERS, Inc. 


Berteau & Ravenswood Aves. 


CHICAGO ILL., U.S.A. 


EXCLUSIVE REPRESENTATIVES: Hill, Clarke & Company, Inec., Boston, Mass., Providence, R IL, New Haven, Conn. 
Hardinge Sales Co., Inc.. Grand Central Palace, New York, N. Y Swind Machinery Company, Philadelphia, Pa. 1 ad Gr 
Chapman, Rochester, N. Y: Hess-Schenck Company, Cleveland and Dayton, Ohio  Coghlin-Kirkby_ Machinery & Supply Com- 
pany, Toledo, Ohio. Cadillac Mchy. Company, Detroit, Mich. Vonnegut Machinery Company, Indianapolis, Ind. Colcord- 
Wright Machinery & Supply Co., St. Louis, Mo. Marshall & Husshart Machinery Company, Chicago, Ill., and Milwaukee, 
Wis. Berger & Carter Company, San Francisco and Los Angeles, Cal. Wm. K Stamets. Pittsburgh, Pa. CANADIAN 
REPRESENTATIVES: Garlock Machinery Company, Toronto, Montreal and Winnipeg. EUROPEAN REPRESENTATIVES: 
Alfred Herbert, Ltd. 


—_ 
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CLE*FORGE “32., DRILLS 
Make New Worlds Record 
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in n Cast Won 


| and 
: inches i in a5 feel. 


DEMONSTRATIONS 


at the INFORMASHOW of the 
National Association of Purchasing 
Agents held May 15-18, 1923, in 
the Public Hall, Cleveland, Ohi 


Hole after Hole 


CLE*FORGE “332.. DRILLS 
showed their SUPER-CUTTING 

ae Qualities and STRENGTH during the 
hes 7q entire Public Demonstrations. 

: CLE*FORGE “:2/-. DRILLS combineall the advan- 
tages of both the forged and milled type of Drills. 


CLE*FORGE “sereo DRILLS will meet the severest conditions 
f where accuracy and production 
are vital factors. 


Teary ' wae BAX ‘ . 


EG 


TWIST DRILL CO. 


CLEVELAND, OHIO, U.S. A. 
NEW YORK LONDON CHICAGO 


Canton Fdry. & 
Carborundum Company 
Card, S. W., Mfg. Co., 
Union Twist Drill Co.. ? 
Carlyle Johnson Machine ‘Co. 
Carpenter, J. M., Tap & Die Co. 
Oarroll & Jamieson Mech. Tool Co. 
A. V., Meh. ‘Tool Co... 
Carter & Hakes Co 
Cary Safe Co.. 
Chambersburg Engineering Co.... 
Champion Mch. & Forging Co.... 
Champion Tool 
Chase Metal 


Abbott Ball Co 


Abrasive Machine Tool Co 
Acme Machinery Co... 
Aeme Machine Tool Co 
Adamson Mch. Co. 

Adriance Machine Works, 
Aetna Ball Bearing Mfg. Co.... 
Air Reduction Sales Co 
Ajax Mfg. Co. 
Ajax Metal Co. 
Albaugh-Dover Co. 


Chesterfield Métal Co 
Chicago Perforating Co........ 
Chicago Pneumatic Tool Co 
Chicago Rawhide Mfg. Co 
Chicago Tool Reclaiming 
isti Machine Co 
Bickford Tool 
Electrical Tool Cou See "212 


Allen Mfg. Co. 
Alling-Lander Co., 
Almond, T. R., Mfg. Co 
Alvord Reamer & Tool Co... 

i Broach & Machine Co., 


Gas Furnace Co 
Hollow Boring Co.... 
Lead Pencil Co 
Metal Treatment Co... 


i Gear Cutting Mch. Co.. 
Lathe & Tool Co.... 
i Milling Machine Co.... 
Planer Co.. 
Cisco Machine Tool Co 
Classified Advertisements ........- 
Clemson Bros., 
Oleveland Armature Works, Inc... 
Cleveland Automatic Mch. Co... . 
Cleveland Stone 
Cleveland Twist Drill Co. 
Cleveland Worm & Gear Co 
Coats Mch. Tool Co., 
Coes Wrench 
Cogsdill Mfg. Co 
Colburn Mech. Tool Works... . 


Saw & Mfg. Co 
Sole & Belting Leather 
Swiss File & Tool Co.. 

Tap & Die Co.. 
Tool & Mfg. Co......-- 
Tool Works 


Bros. Mfg. Co..... 
Die Mch. Co 
Arguto Oilless Bearing Co 
Armstrong-Blum Mfg. 
Armstrong Bros. Tool Co..... 
Armstrong Mfg. Co. 
Athol Mch. & Fdry. Co 
Atkins, E. Ct, 
Atlantic Elevator Co., 
Atlas® Press Company 
Auburn Ball 
Automatic Buffing Mch. Co 
Automatic Machine Co.... 
Avey Drilling Machine Co. 


Colton, Arthur Co.... 
Columbia Machine Tool Co 
Columbian Hardware Co 
Columbus Die, 


Tool & Mch. Co.. 
Cone Automatic Mch. Co., Inc.... 
Connecticut Gears, 
Consolidated Machine Tool Corp. 


Bearing Co 


Continental Fibre Co. 
Conway Clutch Co. 
Cook, Asa S8., Co 


Badger Tool Co. 

Baird Machine Co. 
Baker Brothers 
Baldwin Chain & Mfg. Co. 
Ball & Roller Bearing Co 
Banner Die, Tool & Stamping Co., 
Bantam -Ball Bearing Co 
Barber-Colman Co. 
Barber, Hartman & Co... 


Cowles Tool Co. 


Orescent Washing Machine Co. . 
Cresson-Morris 
Cullman Wheel Co 
Curtis & Curtis Co. 6 
Curtis Pneumatie Machinery Co., 
Cushman Chuck Co 


Barnes Drill Co., 
Barnes, W. F., & John, Co 
- Barnes, W. O., Company, Inc.... 
Bassick Mfg. Co. 
Bausch & Lomb Optical Co.... 
Baush Machine Tool Co....... 
Beaman & Smith Co 
Bearings Co. of America 
Beaudry Co., 
Benford Auto Products, 
Charles H.. & Co.... 
(Ook Aeichaan ee 230 


Danly Machine Specialties. ....-. 
Dart, E. M., Mfg. Co 


Pavis Boring Tool Co., Inc... 
Davis-Bournonville Co. 
duction Sales Co.).... 
Delta File Works.... 
Desmond-Stephan Mfg. 
Detroit Machine Tool Co 
Detroit Stamping Co..... eve 
Detroit-Star Grinding Wheel Co.. 
Detroit Twist Drill Co 
Diamant Tool & Mfg. Co., 
Diamond Chain & Mfg. Co 
Diamond Machine Co 
Diamond Saw & Stamping Works.138 
Dickgiesser, Chas. 
Diefendorf Gear Corp.... 
Dietzgen, Eugene, Co. ... 
, T. C., Machine Co., 
Dillon Electric Co 
Divine Bros. Co 
Dixon, Joseph, Crucible Co 
Doehler Die-Casting Co 
Dreses Machine Tool Co 
Duckworth Chain & Mfg. Co.... 
Du Pont Engineering Co. . 
Dyson, Joseph, & Sons.. 


Bethlehem Steel 
Betts Machine Works 
Bignall & Keeler Mch. Works... 
Bilgram Machine Works 
Blanchard Machine Co. 
Bliss, E. W., Company 
Blomquist-Eck Mch. Co. 
Blount, J. G., Company 
Boston Gear Works... 
Boston Scale & Machine Co... 
Bowen Products 
Bradford Machine Tool Co 
Cc. ©., & Son, Ine.. 
Bridgeport Brass Company 
Bridgeport Safety Emery Wheel 


- 187-194-202 


Om eiemetet cee: sts 


Bristol Company. . -Inside front cover 


Brock, Arthur Jr; i 
Bronzo Alumina Corporation . 
Brown, A. & F., Co. 
Brown Engineering Co 
Brown & Sharpe Mfg. Co 


Earle Gear & Machine Co.. 
East Dayton Mchy. Co 
Eastern Machine Screw Corp.... 
Eastern Tool & Mfg. Co....... 
Eastern Tube & Tool Co,, Inc... 
Economy Drawing Table & Mfg. 


Bryant Chucking Grinder Co 
Bucher-Smith Co. 
Budd-Ranney Eng. 
Buffalo Forge De eRe Sas 
Builders Iron Foundry 
Bunting Brass & Bronze Co..... 
Burke Machine Tool Co 
Burr, John T., & Son 
Busch, J. C., Company 
Butterfield & Co., Div. Union 
Twist Drill Co. 


Edgemont Mch. 4 Co. 
Edlund Machinery Co., 
Elgin Tool Works, 


Elwell-Parker RE oie 
Errington Mechanical Laboratory. . 
Espen-Lucas Machine Works 
Essley, E. L., Machinery Co 
Etna Machine Co 


Calder, George H., Co 
Caldwell, H. W., & Son Co 


F 
Fafnir Bearing Co.......Back cover 
Farrell-Cheek Steel Fdry. Co....167 
Fawcus Machine Co........... 187 
Federal Bearings Co., Inc....... 198 
Federal Machine & Welder (Co., 
210-287 
Fellows Gear Shaper ©o.........- 40) 
Wertrory (Ra Neem Ong ueyareyee or. 236 
Ferracute Machine Co......... 150 
Findlay Engineering & Mfg. (o...147 
Firth-Sterling Steel Co.......... 173 
Fitchburg Grinding Machine Co.. .120 
Fitchburg Machine Works........ 83 
Plather -& Co.,.. Ino......-5... 33 
Foote Bros.-Gear & Mch. Co....179 
Foote-Burt Company .......... 273 
Worbes GA Myetee. ae tas see ees « 212 
Ford Chain Block Company...... 198 
Formica Insulation Co. ....-.... 180 
Fosdick Machine Tool Co...... 108 
Foster Machine Co. .......... 56 
FLAN GIS enGsia sODMIDAILY see est eeesr cs i 123% 
Franklin Die-casting Corp. ...... 167 
Frontier Chuck & Tool Co., Inc. ..246 
Fuerst-Friedman Co. .......... 253 
G 
Gallmeyer & Livingston Cl....118 
Gammons-Holman Co. ......... 188 
Ganschow, William, Co. ...... 182 
Gardner Machine Co. .......... 115 
Garvin Machine Co; ..........232 
Gem Mie... Co: Se yatees ibe sare Ss, Br. 214 
General Electric Co. ......-... 217 
Geométric Tool Co: ~s...0%...% 3 
Gerstner, H., & Sons..........206 
Gibb Instrument Co. .......... 211 
Giddings & Lewis Mch. Tool Co...48 
Gilson Slide Rule (Co, -........266 
Gisholt Machine Co. ........ 67-98 
Gits, Brosmebiig wn Comins tees) nc 6 10s. 226 
Gleason —Wiorkss 28.0. 2G ste atic es 233 
Globe Machine & Stamping Co...220 
Goodell-Pratt Company.......... 242 
Gooley & Edlund, Inc.......... 130 
Gorton, Geo., Mch. Co.........128 
Gouldi(&% Mberhardt acters! s+ eite ancl 269 
GoulderaMifo es (Goiske. cuctete te: calle ees 220 
Graham) Migs (On. a. i. isneus te ous 128-264 
Grant? Geaia Jew orks ve ckentee cna ne 176 
Grant, Mie ié Meh> ‘Gorn aoc. « yh el 
Gray, GA, (Company: wesc el 
Gray (& -Priove Mich aCo.! keg ase - 202 
Greaves-Klusman Tool Co....... 132 
Greene, Tweed & Co.......... 248 
Greenfield Tap & Die Corp...... 75 
Gurney Ball Bearing Co........ 194 
Gwilliam Company............ 192 
H 
Hall Planetary Thread Milling Mch. 

Go;,. “Wuicg (aihiee eee Caen 101 
Hamilton Machine Tool Co...... 132 
Hanna Engineering Works...... 190 
Hannifine Mis. Se Oo.ma tone sete reee. +e 247 
Hanson Tap & Gauge Co........ 76 
Hanson-Whitney Machine Co..... var 
Hardings: Bros Inc. <a:.. carers iste 293 
Harrington, Edwin. Son & Go. 

JOS Si IND sie o MODS bao e 105 
Mart: Niles 0. = ere. ee ieee he aeanks 289 
Haskins, R. G., Company........ 215 
Hawkridge Bros. Company...... 189 
Haynes Stellite Co. ..........-260 
Heald. Machines @ome-jcmicieyaece 24-25 
Hendey Machine Co. ......... 269 
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For Shop Superintendents, Foremen, Designers, Engineers, Draftsmen, 
Inspectors, Toolmakers, Machinists 


These twenty-four books constitute a very complete library for the mechanical 
executive. They are thoroughly practical, fully illustrated, durably bound, 
typical ‘MACHINERY Books—packed full of solid, useful information. 


$3.00 each. Special group prices—send for Bulletin. 


Self-Examination Sheet in Every Book 
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It’s Just As You’d Expect 


The J. N. Lapointe Company, New London, Conn., one of the 


pioneers in the broaching business, in October, 1921, bought 
this Hoskins Electric Furnace, Type FK-255. 


They bought it because they knew that broaches have to be uni- 
formly heat-treated, and they felt that this Hoskins Furnace 
would do the job. Its heating chamber is 6’ x 12” x 18”. 


It seems that it did do the job of uniform heat-treatment, inas- 
much as they ordered a duplicate furnace in March, 1923. You 
have a right to expect Hoskins Electric Furnaces to give uni- 
form heat-treatment—and they do give it. 


They also minimize scale and distortion. They insure you of 
excellent heat-treatment. 


Send for Catalog FK-M. 


HOSKINS MANUFACTURING COMPANY, DETROIT 


BOSTON NEW YORK CLEVELAND CHICAGO SAN FRANCISCO 
Canadian Representatives: 


Hiram Walker & Sons Metal: Products, Limited, Walkerville, Ontario 
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= ELECTRICAL RESISTOR ALLOYS 
ELECTRIC FURNACES Chrome ==  PYROMETERS 


yy 


a> i 


os 
Ain, 


lis 


a 


Sosa 


tut 


UNIVERSITY OF ILLINOIS- 
621.05MAA C002 


MACHINERY$NY 
29 1922-23 


int 


1 


Bes, 
ao, 


